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STATEMENT OF PROPOSAL 

It is proposed that the United States Department of Commerce..

Office of Telecommunications, enter into a cost reimbursement

contract with the University of Denver (Colorado Seminary)*,

Denver, Colorado, 80210, for a period of eight months and in the

estimated amount of $54,081 to perform the research proposed

herein. The research proposed will be performed by the Denver

Research Institute, a department of the University of Denver.

*The correct corporate nwne to 1:le used on con tracts is: Colorado
Seminary. This entity is a corporation created by territorial
charter on 5 March 1864 which owns arid operates the educational
institution known as the University of Denver. The University of
Denver, as such owns no property and is the degree granting
corporation of the Colorado Seminary.
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RESEARCH OBJECTIVES 

The objectives of this study are: (1) to develop a comprehensive inven-

tory of potential technological innovations in the video industry; (2) to

identify those innovations which, in terms of market potential and technologi-

cal feasibility, may be commercially introduced within approximately the next

decade; and (?) to estimate the impact of selected innovations on industry,

the consumer and spectrum allocation and regulatory policy.



BACKGROTID OF THE STUDY

Telecommunl;:atms 72olicy makers are faced with an uncertain picture of

the video industry's course over the next decade and beyond. The uncertain,.

results from interplay of a large number of potential technological innova-

tions with complex market and regulatory forces.

Video distribution by cable, satellite and ground-based microwave are

alternative distribution modes technically available and in some cases area':

in use. Wide band carrier or digital transmission over two-wire circuits is

also bein;,7 con:;ideed. distribution modes will have a significant

effect on future policy, particularly because these alternative modes allow

expansion of video distribution from almost solely commercial and educational

broadcasting to uses such as video shopping, remote conferencing and still 7re-

sentation of textual mater4 al.

Approaohinc: saturation of the color TV market will spur technoloFical

and product innovation by manufacturers to sustain market strength. Large

flat wall screens, stereo TV and highly selective advanced technolo;7y receivers

are examples of potential innovations. The policy maker needs to know the

stege of technical development of these innovations, their market feasibil4ty,

their potential economic and social impacts on the consuming public, their

spectrum reouirements and therefore their implications for spectrum allocation

and regulation. In addition, the policy maker should be aware of how

encourage or impede each potential innovation.

Much recent study has been focused on cable television (CA!.TV) such as

the recent Sloan Connlision report, On The C-Ible - The Television of 
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the National Acacemy of Engineering study, Communications Techno3o-v for

Urban Improvement and the Urban Institute study, Cable Television in the Citi:

Accesz .aunershit,. In addition 1.) policy-
.

oriented studies, commercial market analyses such as Frost and Sullivan's

evaluation of the closed circuit television market and studies of the CATV

and video cassete markets are available to all concerned parties. Proprietary

market analyses of potential innovations also have been conducted by video

manufacturers and broadcast distributors. mh,-se studies tend to focus on

one or a fey innovations; what is reou-17.ed now is a comprehensive, policy-orient

study to provide policy-makers with an overview of all major potential video

innovations and their possible consequences for the consumer, for industry and

for government.



STUDY PROCEDURE 

To ensure a comprehensive review, a service function point of view will

be adopted. The system service function will be defined as delivering video

information to home or business. This includes not only the present entertain-

ment/advertising/education function, but also new services such as still pre-

sentation of textual material, conferencing and video shopping. It is not the

intent of this study to duplicate the extensive work already done on the impli-

cations of CATV; rather, the results of such research will be incorporated intc

the review contained in this study.

Task 1 -- Comprehensive Review of Video Technolorv.

A policy analysis approach will be used based on likely future applications

and their potential consequences. The first tasks in this policy analysis approach

will be to identify probable technological innovations, evaluate market and

technical feasibility, arJ estimate a time scale for introduction for each

innovation. This portion of the study will be accomplished initially by review

of the literature, including professional technical and policy-oriented literature,

and generally available market studies. Advances in related technologies such

as microwave communications, solid state circuitry and lasers will be reviewed with

respect to potential video applications. With the literature providing background,

a series of personal and telephone interviews will be conducted with selected

experts in the electronics and the broadcasting industry, in government regula-

tory and related policy making agencies (e.g., FCC, oTr), and with individuals
Involved in research and develonment of related technologies. Particular

emphasis in these interviews will be on determining an estimated time of

introfauetion o tile innovations, within one decade, two decades or more),
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evaluation of the potential market (e.g., what sem,lent, what size) for the

inovaticn, and eztimated probatility of market success. Many innovations

to be introduced in the next ten years already exist in the prototype or ad-

vanced development stage. Special effort will be directed to identifying those

that exist only in conceptual form. A tentative interview guide is presented

in Exhibit 1.

From the literature review and interviews, the possible innovations will

be listed in a matrix form with columns for present stage of development,

estimated date wh= a laboratory prototype will be tested and approved, esti-

mated date when the device or system can be introduced on the market, and

major barriers to introduction.(e.g., regulatory, market demand, incompatibility

with existing system, This will allow evaluation of each innovatic.n and

selection of several (approximately four to six) for impact analysis. Tach

innovation will be described in enough detail for a non-expert to understand

its application. A rating system for probable impact will be developed to

aid in evaluation of the list. The selection of the innovations for further

study will be made jointly with the contractor monitor. A working paper will

be issued summarizing the results of the comprehensive review.

Task 2 --  Cost and Marketability of Selected Innovations.

It should be noted that the evaluation process is iterative. The matrix

columns for evaluation referred to under Task I will be based on literature

review and interviews. No detailed primary source market and economic evaluation

can be made for the full array of innovations within the scope of this study.

retail nalysis -./1.1 be conc:..ucted for the four to ix innovations selected
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Exhibit 1

Tentative Interview Guide

1. What significant innovations do you see being introduced in video devices

and distribution? When might these innovations initially be marketed?

- For each innovation -

2. In what stage of development is the innovation - concept, lab prototype,

advanced devclopme.lt, manufacturing prototype, test marketing?

3. Dese.ribe the innovation - functn, features, inprovement over presnc

system, probable selling price range, spectrum reauirements, patentability.

I. What existing or future systems or devices might compete with this innovatior?

What characteristics of this innovation indicate market success in l]sht of

these competing systems or devices?

5. What barriers to successful introduction do you see (e.g., cost, spectrum

needs, system compatibility, producibility, distribution).

6. At what market segments would this innovation be directed (e.g., miss mPrket,

the affluent, urban, rural etc.)?

7. What other specific marketins information can you give us, such as potential

manufacturers, marketing channels, dependence on development of other systems?

8. Where can we find further information on this innovation?
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for further study. The procedure for this is explained in the following

paragraphs.

The cost of innevation to thz supplier and the consumer will be detired

and related to the cost of present service wherever possible. Costs will be

categorized. For example, for some innovations major costs might be in develop-

ment; for others development costs might be low but manufacturing or market-

ing costs might dominate. This will be accomplished through in-depth inter-

views with experts -- probably individuals at a somewhat more specialized level

of organization than in the first set of interviews. Compatibility problems

will be identified, so that transition cc.sts on an industry-wide basis can le

estimated and approximate total cost of introduction (costs of the innovation

itself plus transition costs) determined. As much accuracy as possible in

estimates is desired, but in many cases it is expected that cost estimates

necessarily will be order of ma.snitude.

Technological develcpments in materials and methods have made possible

smaller scales of production for some products, thus reducing the need of a

mass market for such products to achieve profitability. Concurrently, in-

creasingly higher levels of discretionary income provide sizeable market

segmelits for high cost, specialized products. Some attention will be focused,

therefore, on certain innovations with limited market appeal.

Market forecasts will estimate potential market size and segmen: (e.g.,

by income level, age group, etc.) and market growth potential. Review of

historical market growth characteristics for similar products (e.g., color
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TV) will be reviewed to obtain estimates of growth/time relationships. With-

out historical review, the time span needed for market acceptance is typically

underestimated by "advocates" of an innovation. !,!ajor potential producers

of the products or systems will be identified. Relevant price structures will

be reviewed and compared with the price structure for the innovation, and an

estimate of sensitivity of the price factor in the buying decision for each

innovation will be made. Characteristics of the innovation such as compati-

bility with existing products or systems and patentability also will have a

major effect on market characteristics of the innovation.

A working paper will be prepared discussing the costs, compatibility and

marketability of the selected innovations.

Task 3 -- 7.mtacts of Selected Innovations.

Havini-, identified costs and marketability of he selected innovations,

a matrix will be prepared to illustrate the impacts of each innovation. The

matrix form will call for assessments of consumer, regulatory, spectrum

allocation, manufacturing and broadcast industry impact, and whatever specific

external problems may be associated with each innovation. Qualitative descriptions

of impact which will address issues such as competing products, administrative

complexity of rerulation and consumer usage patterns will be prepared. These will

be aCcompanied wherever possible by ouantitative figures for support such as

sales volunes, percent of market penetration, bandwidth requirements and

nominal frequency of the required band. This information will be obtained

throw,-11 further interviews and literature review, and staff analysis of tech-

niccl m,,.rket lit;-rature. within each cf the impact categories, threat,'
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and opportunities for ina:stry, the consumer and regulation will be identified.

Impacts will be combined with the cost and market evaluation in matrix

display for use by policy makers. The display would be similar to that used

in our envirorznental policy analysis for the National Science Foundation.'

Accompanyin7 the display will be support writeups of approximately five paFes

for each innovation assessing the innovations' potential impacts in detail.

This format will provide users of the results of this study with an easily

scanned overview and backup material to be reviewed on innovations of

interest.

7

-Gilmore, John S., Paul I. Bortz, et al. "Environ=tal Policy Analysis:
Public Policy Intervention in Inter-Industry Flows of Good:: and Services to
Reduce Pollution," Denver, Colorado: University of Denver Research Institute,
August 1971.
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Reportinr„,

The written ol)t-nuts of the stud:,, will include three working issud

at completion of each major task and a summary or executive report together

with an overall project report issued at the conclusion of the study. The

three working papers will be:

(1) A comprehensive identification of innovations
in video devices and distribution, identifica-
tion of stage of development, probable date of
introduction and barriers to introduction.

(2) Costs and marketability of sclee_ted innovations
with hir:h probability of market introduction
within the next decade.

(3) Consumer, regulatory, spectrum allocation, and
industrial impacts of selected innovations with
high probability of market introduction within
the next decade.

At the conclusion of the project, results will be reported in two

volumes:

A summary or executive report of thirty to fifty
Pages containing the comprehensive matrix of in-
novations; an impact matrix of the innovations
selected for detailed study, approximately five
page summaries of each selected innovation includ-
ing mark::A ana1.ysi'3, :;_lloequen:es :f itc
4 ntrodlzction, end a one to two page set of study
conclusions.

o A final report including the summary or executive
report and a description of the methodologies,
sources and analyses leading to the study conclu-
sions.

Figure 1 shows the planned time phasing of the project with written out-

puts as major milestones. Overall length of the project will be eight months.
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Corprhensive identification
of innovations

Costs, end marketability of
oclected innovations

Impacts of selected innovations

Final report and executive
surmary

Prolect Schedule
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1 2 3
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4 5 6 7 8

working
 A paper #2

working
 ApaDer #3

Final
Are-port



13

PEPSOnET, AND ("2=7.V1TOWI) nUALIFICATIONS, . ,

Personnel 

The project will be supervised by Paul I. Bortz of the Industrial

Economics Division. Assistance in technical review and evaluation of innovations

will be provided by Fred P. Venditti and Ronald E. Sturm of the Electronics

Division. John P. Byrden will perform the marketing analysis and John S.

Gilmore will participate in the impact =malysis. Karold Mendelsohn, Mairman

of the University's Department of Mass Communications, will consult in the

impact analysis. Resumes of the principals involved in the project follow.
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PAUL I. BOHM:, Research Economist

B.S., Aeronautical Engineering, Purdue University
M.A., Applied Mathematics, Harvard University ,
Additionel ste_dies in l'zsiaessc'enagement, l_n4 versity of CaliforniaIrvine; and History of Science, Harvard University

Mr. Bortz's major activities at DRI have involved systems analysis, long-range planning, technology assessment and the management of industrial andgovernmental agencies. He is acting head of the Industrial Economics Division.

He has analyzed the major scientific and teclInological advances in thefield of electrochemical energy conversion and storage (batteries and fuelcells). The study included identification of advances through literature re-view.and interviews with experts in the field and, using a modified Delphitechnique, the assessment of the technical, scientific, social and economicimpact of these advances.

Other recent effcrt::t Liclude develomert of the organizational, staffingand management plan for the 1976 Olympic Winter Games for the Denver 017neoicOrganizing Committee, and formulation of physical distribution models for alarge regional business firm. He has also been engaged in long-range plan-ning, cost analysis and management evaluation for a large regional telecom-munications corporation.

Mr. Bortz has supervised a number of studies concerned with the mancTe-ment and operations of criminal justice agencies. These studies have ine'ludedple.nning for the consolidation of police telecommunications and records sys-tems in counties within the Denver metropolitan area.

Other research activities have included a study of public policy alter-natives in the reduction of pollution for the National Science Foundation,planning and program evaluation in education and health services, and severaltechnology transfer studies.

Prior to joinins the Institute, he was employed by Phi'co-For?.1 in :ievport BeEwh, Cali-fern-ea. Ee was responsilJle for the manaseuient and tecLnicaldirection of all engineering and test work for an advanced reentry system,and for systems engineering and integration efforts in the development of asecond advanced system. During this period, he also performed analyticaland experimental studies of plasmas and coauthored several published paperson magneto-hydrodynamics.

Bortz is a consultant for the Colorado Division of Criminal Justice onmatters concerning state-wide criminal justice plannin.: and Division manage-ment procedures. He has served as chairman of area ar:, county-wide politicaland community groups, and was a full-time paid campaign director for a county-wide area in a major electoral campaign. While at Harv:vd, he taught a coursein history and philosotely of scieLce 1ey Harvard and :-edeliffe unaerf;raeetes.
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JOHN P. BYRDEN, Research Economist

B.S.B.A., Marketing, University of Denver
M.B.A., University of Denver

Er. Byrden's principal :.esarch activities with DEI have been in the areasof marketing, management and financial analysis, economic feasibility analy-ses, economic base analyses and financial institution planning.

He has recently been involved in directing several major marketing andeconomic feasibility studies, including an analysis of the effectiveness ofcommercial premotional activities and the business potential for several newhigh-technology products and processes. He recently completed major studiesof distribution costs for a large U.S. Corporation, and of parental attitudes
toward educational innovation in a suburban primary school. Mr. Byrden hasalso been involved in a two-year research study in Central America concernedwith the feasibility of introducing new technology; and in analyzing the im-
pact of selected technological developments on the U.S. econom.

Mr. Byrden has assisted industrial organizations in identifying poten-tial markets with respect to size, competition and expected share of market,and he has performed market evaluations for organizations considering diver-sifying through acquisition.

Byrden's previous experience includes three years with the EquitableLife Assurance Society and two years with 1:adie Ccrpe,ration of America inNew York City. At Equitable he was respon2ible for controllin7 the assemlyof -basic inforff.aton underlying the calculation of r.enrls, expense charges,and dividends for all group anruity conts-.. His resT.ensib::lities at RCAincluded the analysis and reporting of foreign license income, foreign in-come taxes, and investment incentive tax credits for RCA and its divisions.

In addition to his research activities, Byrden has taught college coursesin statistics and has served as an expert witness in anti-trust litigation.Born in Ireland, he has been in the United States since 1960. He is a memberof the Amerjc,In arkct. th atjona1 Aszociation of alsinessEconordi:its and Beta Gamma Siona Businest, Honorary).
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JOHN S. GII2,!ORE, Senior Research Economist

B.A., Political Science, Colorado College
M.A., Economics, University of Denver
Grwillar.e Worl: in Mass Cm.:Iyunications F.Zsearch at Stanford University

Most of Gilmore's research experience at the Institute (since 1960) has
been with policy studies of environmental problems, technology transfer and
assessment, regional and urban development, and defense industry diversifica-
tion.

He has recently supervised projects in corporate policy analysis and
planning, and in the development of methodology for environmental policy
analysis. He directed the Institute's research into the diversification
experience of defense firms and into the applicability of systems approaches
to solving non-defense public problems; and he supervised a project to iden-
tify the means used by commercial manufacturing firms to acquire new tech-
nology fr.= outside their own or6ani,-at'ons.

In urban analysis he has directed research on economic and social fore-
casting in urban areas, on air Pollution control policy analysis, on the
management of health maintenance organizations, and on educational planning
and program evaluation.

Previously, Gilmore founded and for six years oublished a weekly neve-
payer in western Ccolorado. He receivea professional amards for editorial
vriting, journalietic achievement an('. co=unity service. He had si years
exlierienc operations auditing en tonomie analyis with the (.:11ntairl
Sryates Telephone •and. lelegraph C,-;mPany, and two years in personnel and eeo-
noutie analysis at the Mountain States Employers Council, Inc.

In addition to his Institute research, Gilmore's recent consulting
:clients have included the Menninger Foundation (study design for a community-
wide mental health system analysis); the Office of Educational Research,
University of Notre Dame (social and economic forecasts for redesign f a
pe-TDI-LeaLL 1,07,;.); a:1d C U.S. Arms Contrel and Disarm=ent Agency.
He is a men-per of -Ala E'ear;.i. of Directors of nor-out:a Coll,,ge, is Chairman
of the Economic Advisory Committee of the Denver Regional Council of Govern-
ments; is on the Board of the Denver Youth Services Bureau and on the Trans-
portation Advisory Committee to the Colorado Air Pollution Control Commis-
sion; and he recently completed a term on the Board of .lenver Opportunity,
Inc. He belongs to the American Economic Association, the Colorado Press
Association, Sigma Delta Chi, and the American Society .Por Public Adminis-
tration. He teaches a graduate course on Technology and Public Policy in
the College of Engineering, University of Denver.
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HAROLD MENDELSOHN, Professor and Chairman, Department of Mass Communications,
School of Communication Arts, University of Denver

B.S., Sociology, City College of New York
M.A., Sociology and Pass Cozmanic.tions. Columbia University

Sociolczy, FEychology, New School for Social Research

Dr. Mendelsohn's extensive research experience has been mainly in the
fields of communications, social relations, attitudes and public opinion,
and the sociology of politics. Mendelsohn is a frequent contributor to
scientific social research journals and books. He is either the author or
co-author of three books: Mass Entertainment (College and University Press,
1966); Minorities and tte POTTCT-TFree Press-Macmillan, 1968. Co-author
with Da.,71T-E-7;717:731-17717, Television and the New Politics (Chandler-
In text, 1970. Senior author with Irving Crespi). Additionally, he is the
author of numerous monographs, policy papers, and book reviews.

Dr. C4endelsohn has worked in a variety of consultive capacities in
goverrz.ent, ed-acation., tusitless, broadcasting, advertising and social
welfare. Most recently, he has acted as a consultant to the Ford Foundation;
the Corporation for Public Broadcasting; the Urban Observatory; the Columbia
Broadcasting System, Inc.; the National Instructional Television Center;
Public Broadcasting Channel KCET-TV, Los Angeles; Academy for Educational
Development; Monmouth College; Colorado Department of Education; Frye-Sills,
Inc., Advertising; Colorado Department of Health; Bureau of Social 9cience
Resarch, W.nhington, D.C.; U.S. repar-dment of Transportation; and the
AlfyedP. Sloan Foundation.

, Dr. Mendelschn as earned internatiorel recormition for his innovative
work in muss communications. He was instrumental in developing the award-
winning Columbia Broadcasting System's televised National Driver's Test in
1965; and his experimental work in reaching disadvantaged sub-populations
via televised dramatizations -- "Operation Gap-Stop" -- was accorded a
regional "Emmy" for community service programming in 1967. In 1968 the
National Academy of Television Arts and Sciences presented Dr. Menaelsohn
a award fcir hiz c..)ntrfvtiont; in de7eloping and evaluating the
Cvncion  1% aza seri, the first major television series directed to
lam mass education and social amelioration of disadvantaged Mexican-American
sub-populations. In 1962 the Television Bureau of Advertising presented him
an award for research in television.

iHe has been a member of the Radio-Television Research Council; the Con-
tinuing Conference on Yass Communication and the Public Interest; the Media
Research Committee of the American Marketing Association; and the Academic-
Business Communications Liaison Committee of the Advertising Research Founda-
tion.

Dr. Mendelsohn is a Fellow of the American Sociological Association and
a ,r.c;m1..er of the Axerlerty P:iycholoq.ical Association. In addition, he is a

of tht: An.esicl:n fcr A:Izlic Opinion Research, serving on
z,hat organization's Executive Council, 1968-1971; the Chicago Press Club;
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the Colorado Psychological Association; the National Association of Educa-
tional BroadcaLters; the Society for the Psychological Study of Social
Issues; the World Association for Public Opinion Research; and the Associa-
tion for Professional Broadcasting Education.

Prior to j:ining tte mass communications faculty, he was an Associate
Director of the Psychological Corporation (1958-62). Previous to this he
was Associate Manager of Marketing Cormunications Research for the advertis-
ing firm of McCann-Erickson, Inc. (1956-58), and a Research Associate at the
Bureau of Social Science Research, the American University, Washington, D.C.
(1952-56). Before affiliating with the American University, Dr. Mendelsohn
served as a Senior Survey Analyst with the International Broadcasting Ser-
vice of the U.S. Department of State (1951-52); as a Study Director with
the Department of Scientific Research of the American Jewish Committee where,
among other research projects, he worked on the Authoritarian Personality 
study (1947-52); and as a Research Fellow, Department of Sociology, City
College of New York (1945-47).
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RONALD E. STURM, Research Engineer

B.S., Electrical Engineering, University of Denver
Graduate study at the University of Den-ier and University of Colorado

Sturm currently is leader of the Electronic Division's Circuit Develop-
ment Group. He has done considerable work in circuit development and systems
resolution studies of delta modulation techniques applied to television trans-
mission and reception and has maintained a continued interest in TV circuits
and systems.

Present activities include supervising the design of equipment to study
spherics including a real time transient spectrum analyzer and associated dis-
crimination apparatus. He has supervised the development of a portable, tran-
sistorized unit to gather data concerning the frequency of occurence, magni-
tude and direction of noise in the VLF band. Major activities have included
real time transient spectrum analysis in the frequency range from 1Hz to
400 MHz.

Prior to joining DRI, Mr. Sturm was a research associate with Colorado
Research Corporation where he was associate project manager for a digital
television study and project manager of a transistorized power frequency
converter. His initial position after graduation vas staff engineer with
Sandia Corporation in test equipment design and calibration.

Mr. Sturm has written numerous classified and unclassified technical
reports and has a patent application for the transient spectrum analyzer.
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FRED P. VENDITTI, Senior Research Engineer

B.S., Electrical Engineering, University of Colorado
Graduate study, Advanced Electronics, Harvard (MIT)

Nztheaatic::, Univeroicy cf D.!nver

As Head, Systems Engineering and C!_rcuit Laboratory, Mr. Venditti is

in charge of instrumentation, system design and circuit development of spe-

cial electronic test equipment, systems analysis and systems synthesis.
Systems analysis and synthesis includes the generation of complete data
acquisition, transmission, recording and reduction systems, the analysis of
existing systems such as communications networks, and the development of
instrumentation to aid in this analysis. Systems specified and developed

have included direction finding, real-time spectral analysis and time-domain
measurements of transient signals, high PRF transient recorders, special
purpose digital computers and computer interface circuits.

With }ata-fra:- Instrv.mens, Venditti was !.n charge of instrumentation
systc:Ls and d.1, 7--flolmcin'L or s.le:tr:inic test equipment. As Senior
Electronics Engineer with Motorola he was involved in the design and develop-
ment of electronic consumer products including stereophonic audio systems,

portable broadcast receivers and television receivers, with emphasis on
color television.

Mr. Venditti has published in technical journals as well as authoring

nulcercus clus::ified and uncLasifit,d rcports on systems analysis, cir:uit
analys s.e15.acility and systems design. Hr..1.1as su-sc.rvised s7ecificaticn

and drfTelo1-11,en•of ad psychological !1.3t,-lanentati..-;.n an is -present17

develTf.n an autoillat,ic vehicle locator sysm bt,.s,,,d on the utilization of
existing TV signals.



OrE.anizational Qualifications

The University of Denver Research Institute (DRI) conducts research in

.engineerinG, soci-cconcT.ic analysis an. the ph:/sical, life and mathematical

sciences. Established in 1947, the Institute has conducted over 1300 research

investigations for government, non-profit institutions and industry with a

total value of more than $75 million. Present operations are at an annual

level of $6 million performed by approximately 450 scientists, engineers,

industrial economists and supporting personnel.

DRI is uniquely qualified to perform the proposed study because of its

lo.7-s-sta:Idig continuing studies of technological changes and their economic,

social and policy impacts, coupled with its more recent work on telecommuni-

cations policy.

In late 1961 the University of Denver Research Institute (DRI) began

i.."e:;tigating the transfer of aerospvce-generated technology to tht,: non-

ae'rosay,ce community. Resear-:h studies have gethared information about the

channels of technology acquisition, the technology transfer process, mechan-

isms for disseminating technology, and technology impacts. Some selected

publications are:

Welles, John G., Lloyd G. Marts, Robert H. Waterman, Jr.,
John S. Gilmore, and Robert Venuti, The  Commerical Appli-
cation of Missile/Space  Thehnolorrv. Denver, Colorado:
University of Dmver Research Institute, September 1963.
[N64-24335; CFSTI**]

Welles, John G. "A Survey of Commerical Uses of Missile/
Space Technology." PaT,er presented at the Briefing Con-
ference on National Patent Policies and Practices, spon-
sored by the Yederal Bar Association and the Covernment
Patent Lawyers' Association in cooperation with the
Georgetown University School of Law, Gramercy Inn, Wash-

May 21,
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Gilmore, John S., et al., "What Missile/Space Means
for Instrumentation," ISA Journal, January 1964,
p. 31 ff.

ft,Welles, John G., end R Wae-.1%-:_*bert H, tan, Jr., opace
n:tchnclogy: Fay-of f from SDinpff," Harvard Business 
Review, July-August 1964, pp. 106-118.

A 1965 study for the Arms Control and Disarmament Agency probed in depth

the diversification experience of twelve major defense firms. Most of these

diversification efforts involved attempts to apply defense/space technology

in the commercial sector. The study sought information useful to sponsoring

government agencies and to defense contractors concerned with conversion into

ucn-defense avAvities.

U.S. Arms Control and Disarmament Agency. Defense 
Industry Diversification: An Analisis with 12 Case 
Studies. Report prepared by John S. Gilmore and
Dean C. Coddington, University of Denver Research
Institute. Washington: Government Printing Office,
1966. [AMA Publication ::,0; GO, .32.25j

Gilmoze, John S. "Who Else Applies Technology?"
Papt:r -..3resented at he AiCh-2, ;,!eeting, Dallas,
Texas, l'ebruary C, 1966. [DRij

Gilmore, John S., and Dean C. Coddington. "Diversi-
fication Guides for Defense Firms," Harvard Business 
Review, May-June 1966, pp. 144-159.

A 1966 stufty for NASA lcoksd t. the channels by which commercial indus-

try users acquire technological information. Examining two distinct modes

of technology acquisition, current awareness and problem-solving, researchers

found that textbooks and handbooks were important for problem-solving, and

that trade publications and journals were most important for awareness.

Research-oriented personnel relied on journals for new information, whereas

product-oriented and management personnel utilized vendor catalogs and sales

rn 1ear. abolit nev
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Gilmore, John S., William S. Gould, Theodore D. Browne,
Carl von E. Bickert, Dean C. Coddington, J. Gordon
Milliken, and John G. Welles. The Channels of Techno1o5y 
Acquisition in Commercial Industry, and the Dissem-
ination Pre;r7m. 0-achin,c,toa: Uational Acionalitics and
space Alclinistre.eion, 1967. [NASA CR-790; CFSTIJ

Gilmore, John S. "Review of Current DRI Research on
Technology Transfer and Application," in Technology 
Transfer  and Innovation, Proceedings. Washington:
National Science Foundation, 14ay 15-17, 1966, pp. 112-
114. [NSF 67-5; GPO, $0.65]

Browne, Theodore D., and John S. Gilmore, "Technology
Transfer and the Universities," Journal of Engineering 
Education, 59 (October 1968), pp. 121-122.

Gilmore, John S. "The User of Technological Information:
Target or Participe.r.tV' Faper presented to CST Seminar
on Progress in Scientific Publication, Wasnington, D.C.,
November 4, 1969. [DRI]

A study for the Arms Control and Disarmament Agency in 1967 examined

prior experience and analyzed the future potential for applying the system

resources of the .eerospace/defense industry to socio-economic problems in

thL. seeter. The study concluded that the problem-solving catatilities

may have more impact on the civilian economy than other types of transfer.

The market for defense firms' systems skills was considered uncertain, and

the firms' need for "threshold resources" was emphasized.

U.S. A-ms Control and Disarxament Agency Defense Sys-
tems Resources in the Civil Sector. Report submitted
by John S. Gilmore, John J. Ryan, and William S. Gould,
University of Denver Research Institute. Washington:
Government Printing Office, July 1967. [GPO, $1.00]

The Project for the Analysis of Technology Transfer, sponsored by NASA

since November 1967, is a continuing DRI project. Its primary purpose is to

provide data on the uses made of NASA and AEC developed technology, and to

provide a better understanding of the technology transfer proeess. As a

rt 02 this prcject, a TechLeilegy Tr,eesfer Library and Data Bank have been

established. Some selected publications are:



Gilmore, John John S., and Theodore D. Browne. "Cost/
Benefit Analysis of Technology Transfer." Statement
before Federal Council for Science and Technolot7v,
Committee on Scientific and Technical Information
(COATI). Task Grout on TeaLcdogy
Washington, D.C., April 17, 1963. [not available

Heller, Terry Sovel, John S. Gilmore, et al. Tech-
nology Transfer - A Selected Bibliography. Denver,
Colorado: University of Denver Research Institute,
February 1971. [NASA CR-1724]

Browne, Theodore, D., et al. Project for the Analy-
sis of Technology Transfer; The Initial Year. Denver,
Colorado: University of Denver Research Institute,
December 1968. [N69-16644; CFSTI]

Coddingt.-al, Dear. C., Paul I. Por, and James E.
Freeman, Prc!eot f.r T.11%. Lne:1412ja of Tecl-,nology
Transfer; Annual Resort 1969. Denver, Colorado:
University of Denver Research Institute, March
1970. [DRI]

Gilmore, John S., and Charleton R. Price. The Environ-
ment and the Action in Technology  Transfer,  1970-

Conferanr:e. Denver, Colorado:
U3iiversi7:y of Denver Fkescarf:h Institute, 1970. EDR1)

Anothcr project sponsored by NASA was a study of the transferability of

aerospace management techniques to the management of other large-scale enter-

prises. The study developed a source book for managers, describing several

innovative management techniques augmented in the aerospace sector and i'.z-

trtrg potential applica-;ions of the techniques to pi-oblems of co=ercial

industry managers and public administrators.

Milliken, J. Gordon, and Edward J. Morrison. Aero-
s ace Management Techniques: Commercial and Govern-
mental Applications. Denver, Colorado: University
of Denver Researcn Institute, november 1971. [DRI)

Milliken, J. Gordon, and John S. Gilmore. "The Trans-
ferability of Aerospace Management Technology," Ameri-
can Astronautical Society Paver 68-271, in Svaze Pro-

A clAS Mioricne Series, Vol. 8, .9$. 
_Pr
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Milliken, J. Gordon. "Management Contributions of
Space Technology; An Analytical Report," in Proceed-
ings, Sixth Space Congress, Cocoa Beach, Florida,
March 17, 18, 19, 190, Volume I, Lloyd E. Jones, III,
ed.!.tor. Ccc:):1 Bacn. :Icridat Canaveral Council of
Technical Sc:cietles, 196, pp. 6-9/16.

A recently completed project for NASA identified and described the na-

ture of NASA-generated contributions to various fields of technology ani

determined the economic, social, scientific and technological impact of

these contributions. Fields in which impact and market analyses were coni:-

ted included nickel-cadmium batteries, high power microwave transistors and

nos transistors and integrated circuits.

Robbins, Martin D., et al. Mission Oriented R&D and 
the Advancement of Technolep-: The Impact of KASA 
Contributions. Denver, Colorado: University of
Denver Research Institute, January 1972. [DRI]

A policy analysis/technology assessment study for the National Science

qandation waz.. r.,..:cently completed by DI. project develol-ed nethodcicgy

fox (.17p=:,,ring th..1 effectivenss and costs (incl,-df,n7 mjrtrat:7e ren,; 9

of various public policy mechanisms for controlling or reducing pollution.

The project developed and demonstrated a format for systematically comparing

alternative policies or programs. Economic, social, political, administra-

taw; and technlogical impacts are co:_sidered.

Gilmore, John S., Paul I. Bortz, et al. Environmen-
tal Policy Analysis: Public Policy Intervention in 
Inter-Industry Flows of Goods and Services to Reduce 
Pollution. Denver, Colorado: University of Denver
Research Institute, August 1971. [DRI]

'policy analysis of the effects of technological change, regulation, anf

reccnt court decisions was prformed for Mountain States Telephone and Tele-

Thc, study i7-:1,..ded a though anticipate:I chane

:6.CC,OPS - technical, political, economic and social - and analysis of their

implications for Mountain Bell long-range planning.
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Gilmore, John S., Paul I. Bortz, eta].. Some Change 
Factors Affect:  7 Telephone Company Decision-Makin,
(to be published Spring 1972).

Regicnal telecommunirmtions policy for public safety agencies has been

a major element in several recent studies funded by the Law Enforcement As-

sistance Administration through the Co1orac3o Division of Criminal Jus-Lice.

One study involved a review of advances in public safety telecommunications

and recommendations for application; other studies have dealt with communica-

tions consolidation in Jefferson, Boulder and Adams Counties, Colorado.

Bortz, Paul I., et al. Police Telecommunications 
and Inforl,ation Systems Stiady., Lakewood. Colorado,
Denver, Colsradz.,; Jnlversity of Denver Research
Institute, April 1970. (DRI)

Bortz, Paul I. Jefferson County Communications 
and Records Study, similarly for Boulder and Adams
County (informal reports available on request).

In 'addition to market analyses included in the impact studies referenced
4

above, marketins studies for a wide variety of produ^ts and services have.

been pel.formed at DRI since 1957. While most of these are proprietary, ti.zo

particularly relevant studies can be mentioned which dealt with the market

for high technology products. One study analyzed three firms which the spon-

sor 1.71.s considering acquiring marY.eting a total of five high technolozy-

based products (e.g., a credit card reading computer terminal). The other

study evaluated the market for pneumatic equipment.

Gilmore, John S., and Robert H. Waterman. An Analy-
sis of the Factors Important in Marketinc Pneumatic 
Accessories to the Small !.etal;:orkini; iirm. Denver,
Colorado: University of tenver Research Institute,
October 1961. [Business Confidential]

Byrden, John P., Fred P. Venditti, eta].. ..'ec
and rnrket E-icauaticn of FiAm

- .
unlviv of 1-.E..nr

Institute, August 1969. [Business Confidential]
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Market analyses have been performed for the State of Colorado analyzing

Colorado as a location for several types of industry. Two related studios

analyzed 7,he electronics industry and research and development laboratories.

Lessley, Dean R., and Dean C. Coddington. Analy-
sis of Colorado as a Location for Research and 
Develonment Laboratories, Denver, Colorado: Uni-
versity of Denver Research Institute, January 1969.
[DRI]

Lessley, Dean R., et al. Analysis of Colorado as a 
Location for the Electronics Industry. Denver,
Colorado: University of Denver -Research Institute,
June 1969. [DRI)

The University of Denver's Department of Mass Communications has oxten-

sive experince in analyzinE the impact of mass media. Dr. Harold Mendelsohn,

Chairman of the Department, has published extensively on related topics. Some

of Dr. Mendelsohn's publications are:

PubliVions (se;lected)

Mass 1,n-ertainnent. New hav-nt Collcge aLd Univc:--
E4ty PreFfl, 1966.

(with Melvyn M. Muchnik). "Public Television and
Political Broadcasting: A Matter of Responsibility,"
Educational Broadcasting Review, December 1970.

Radio in Contemporary American Life. Vols. I and II.
Denvel; CommunicTtions Alts Center, University of
DeLvar, 1963.

Continuing Education and the Electronic Media of 
Communications. Prepared for the National Instruc-
tional Television Center, Indiana University, Septem-
ber 1969.

The Neglected Majority: Mass Communications and the
Working Person. Prepared for the Sloan Commission
on Cable Communications, Alfred P. Sloan Foundation,
March 1971.

Social Research areft the Audiences for Public Tele-• •......••-••••".••• 

*
• 4e.• 

WC,..," 
C t •Lrepaz.ej. the . Foundation, April

.1911.



Lectures (selected)

"A Plan for Sub-Community Mass Communications Systems."
Annual Meeting. National Association of Educational
Broadcasters. November 1969.

"The Potentialities of Public Television for the Social

Good." Convocation Lecture, Connecticut College, New

London. January 1970.
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ESTIMATED BUDGET

Direct Labor (includes 13.2% fringe and 12% vacation and sick leave reserve)

Senior Research Eco.romist 9.2 man-mcnths e $2610 $ 5,742
Senior Research Engineer. 1.0 man-months e 2610 2,610
Research Economist A 5.0 man-months e 2005 10,025
Research Engineer A 1.5 man-months @ 2005 3,008
Research Economist B 3.0 man-months @ 1635 4,905
Research Technician A . 2.0 man-months @ 1065 2,130
Secretary 1.5 man-months e 675 1 013

Subtotal $29,413

Overhead e 66.5%* of direct labor 19,573

Travel

10 round trips/transportation
35 days per diem 2 $25 maximum
Local transportation

Sun-01;,,c Ey•cense

$2,100
875
150

$3,125

Long distance telephone, bcoks, market reviews, miscellaneous

Report Publication

100 copies of final report and
100 copies of executive repert

* Indirect cost-rate may be verified
837-3077.

Total

3,125

750

1,200

$54,081

through DCAA, Denver branch, Phone
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International Communications

December 179 1971 Background paper "Submarine Cables and
Communications Satellites: Some Recent
Developments sent to Lasher. (Id)

January 39 1972 Black discussed Pacific communications with
Lasher.

January 11 A brief survey of the problem and current
Pacific communications situation prepared.
(IC2)

January 20 Meeting with Lasher, Black, Cole, Salaman, to
define problem areas in international
communications. (IC3)

March 15 Request from Tom Mustin for curriculum vitaes
of International Relations people. (IC4)

March 2G

March 31

1

Possible tasks concerning Pacific Trust
Territory co7rmunications receiVec from Lasher.
(ICS)

Response s,:,,nt to Mustin with biographies.
(IC6)
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"In the past ten years, communications to foreign countries has

"
grown almost three times as fast as domestic communication service.

1
-

According to the 1971 Annual Conference of the International Communi-

cations Association (ICA), future demand levels for international

communications will continue to rise as the volume of equipment and

possibilities for use increase.
2 

(See chart on page 2.) AT&T Co.,

for example, reports that direct dialing service of overseas telephone

calls has been expanded to Denmark, Norway, Sweden, Switzerland, and

Luxembourg in addition to the existing service reaching the British

Isles, France, Germany, and Belgium.3 The British Post Office (PO)

currently offers data services (DATEL) over leased international

telephone and telex circuits up to 2400 bits/second over 4-wire pri-

vate channels and 600/1200 bits/second for public switched networks.
4

In addition, UNESCO  and population-expansion scientists
6 

cite inter-

national telecommunications as the "key to human progress" providing

the technology to link the information resources of the world.

To meet this demand, telecommunications advances must provide an

expanding level of capacity in the principle modes of international

communications: submarine cables and communications satellites. This

paper will explore the most current developments in spectrum expansion

of these areas: the SF cable and digital communications satellites.

While research provides continually newer techniques, these develop:nents

currently lack sufficient data to make field tests economically feasible,

and they prove too numerous to be included in the scope of this paper.

1
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1

Figure 1:

Summary of traffic density amonr; Intelsat stations in early 1970's.
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Demand.assigned

o Preassigned

Algeria
Argentina
Barbados
Brazil

Cameroon
Canada

Chile 
Colombia
Congo (Kinshas3)

Ecuador
Ethiopia

France
Germany

Greece

Iran
Israel

Italy

Ivory Cozst

Jamaica

Jordan

Martinique 
Mexico

'Morocco

V

Netherlands
Nigeria
Panama

Peru
Puerto Rico 
Saudi Arabia 
Scandinavia

Senegal 

–Spain

rSudan

—I-Switzerland

Trinidad 

Turkey _
United  Arab Republic

United Kingdom 

United States •

Venezuela

f Yugoslavia

Source: Puente, J.G. and Werth, A.M., "Demand—assigned service for the
Intelsat g1ol,a1 network", Spectrum, January, 1971, p.61.
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II - The SF Submarine Cable

Since 1956, submarine cable has been recognized as an effective

method to achieve steady international communication. The SF cable

developed by Bell Labs, provides 720 two-way voice channels with

capability up to 4,000 miles increasing the number of available 
subarine

voice channels by 50 percent.7

Major differences between the SF cable and previous submarine

cables include the use of transistors rather than vacuum tubes, 
and a

larger diameter cable design. Transistors marked a turning point in

cable technology by reducing the power requirement by a factor 
of ten,

allowing more reliability and closer spacing of repeaters. It is thro'.1,7h

the variations of these parameters that future cables will be 
able to

reach the capacities desired by the FCC.
8

For example, the SF cable contains a 0.33 inch diameter welded

copper inner conductor, 1.50 inch polyethylene dielectric, a 0.0095

inch overlapped-seam copper outer conductor, and is covered by a 1.75

inch polyethylene jacket.9 In comparison, the SB cable, an earlier

cable design, claimed a diameter equalling 0.620 inches, while the SD

system's diameter reached 1.000 inch. (See charts on page 4.) These

resulted in channel capacities (3 kHz) of 48, 128, and 720 channels 
for

the SB, SD, and SF systems respectively. The top frequency on each cable

fell at 164 kHz for the SB system, 1.1 MHz on the SD cable, and 
5.9

on' the current S2 cable. To provide this, the SB cable consisted of

armored cables with flexible vacuum tube repeaters, while the SD a
nd SF

operate armorless with rigid repeaters (the SD still a vacuum
 tube).

3

I.



Figure 2a:

Figure 2b:

FREQUENCY IN kHz

Differences between the SD and SF cable designs result front

the substantially wider frequency band of the SF systeni 
and the

consequent ?Iced for lower attenuation. The highest frequency in

the SD band is 1.1 MHz, while the sr band extends to 5.9 
MHz.

@). '.C4'

CaLie

•

Core
Dia.

Outside
Weight
in Water

(Pounds per
Nautical Mile)

•

At
at 20'C, 0
Pressure

(dB per
Nautical Mile)

imped-
ance

(Ohm)

• Havana
to Key

West (SA)
0.460 1.12 3000

2.16
(150 kHz)

43

SB 0.620 1.25 3800
1.70

(164 kHz)
54

SD 1.000 1.25 1900
2.4

(1 MHz)
44

SF 1.500 1.75 2100
4.0

(6 MHz)
60

ar, 

Though the SF cable is larger than any predecessor, its weight

per nautical mile in water is less than either of the two earlier

designs and only slightly greater than that of the SD cable.

Though the SF band is six times as wide, cable attenuation at

the highest frequency is only 1.6 dB per nautical mile greater.

The diameters shown in this table are expressed in inches.

Source: Lebert, A.W., and Kreutzberg, J., "Ocean Cable for the

SP System", Bell Laboratries Record, Vol. 45, No. 10,

November, 1967, p. 323.

4



Ii

The number of components per repeater in the three types varies

significantly.. 67 components supported the SB cable, with repeater

spacing at 38.7 nautical miles, while 205 components comprised the SD
e•

system with a spacing of 20 nautical miles.
10

Only 161 components sup—

port the SF system, including four diffused germanium transistors and

five diffused silicon diodes, but they are spaced every 10 miles. This

closer spacing of the repeaters reduces the attenuation factor, thus

increasing the signal to noise ratio at the receiving end of the system.

Since the loss characteristics are proportional to the square root of the

frequency (4 db/mile at 5.88 YiEz), reliable system design matches the

repeaters' gain to this loss. To achieve this, the SB repeater power

output must equal 0.1 watt with a noise figure of less than 8 db. Feed—

back at the top of the frequency band falls around 20 db.
11

To provide this type of high—performance repeater, manufacturers

emphasize uniformity in the components of each repeater. The Western

Electric shop at Clark, New Jersey stacks the repeater components in a

ficordwood"12 fashion so that all elements are visible throughout the

construction process. The same shop then tests, monitors, and ages these

repeaters, striving for reliability levels of no more than two failures per

system in twenty years. Despite the care taken, however, repeater gain/loss

can occur. To minimize this, equalizers (passive devices) are inserted

11after every twentieth repeater to gather accumulated mismatches. -

Before signals can be transmitted over the SF cables, they must be

processed by shore terminals. Transforming the incoming 3 kHz voice

channels to nine supergroups of 80 voice channels each (plus administra—

tive and advisory tones), they equalize the txTlsmitted 720 channel signal

to match the system noise spectrum. An equivalent 4—wire system, the SF

5
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cable provides two-way transmission on the 6 MHz bandwidth, using

different frequency bands and high- and low-pass filters to separate

the directions of transmission, allowing one amplifier to serve

both directions. The system duplicates all terminal equipment to

insure continuous operation.
14

In addition to these coaxial cables, repeaters, equalizers, and

terminals for multiplexing signals and adding power, the SF cable

consists of fault location test. equipment because of its relative in-

accessibility once it is laid.
15

Experiments with new composite mater-

ials has also led to optimistic results. The principle alternative to

copper being considered is aluminium conductors. While preliminary

data indicates that it will be very satisfactory, tests are still

defining the limitations and trade-offs.
16

Light weight materials are

important because the entire unit must be strong enough to support

4-5 miles of its own weight in water, and to withstand handling opera-

tions aboard ship and during laying.

With these design characteristics, the SF systems provide strong

supplements for the various existing communications systems. First

installed between Jacksonville, Florida and St. Thomas, Virgin Islands

(1,250 miles) in 1968, it has proved remarkably reliable by existing

industry standards.
17

The use of TASI techniques also expands the

capacity of the cables allowing them to meet increasing traffic demands

on the Transatlantic and Intercaribboan routes.

III - Communications Satillites

From the Early Bird system launched in 1965 with a capacity of 240

6



channels and five earth stations, the Inteli;at global satellite network

has grown to a total of six operational and four spare satellites in orbit

with a capacity of 6,000 circuits and 55 ground stations. The latest

development in this system is the Intelsat IV containing twelve trans-

ponders which provide up to the 6,000 voice circuits or twelve TV channels.

The first Intelsat was launched in January, 1971, and the second in

September, of this year.

Three specific features of Intelsat IV differentiates it from earlier

satellites. A despun antenna complex allows both global and spot beams,

while single channel access techniques (SPADE) improve utilization of the

500 MHz total bandwidth of the transponder. The use of spot beams increaser

the effective radiated power by 10 db.
18

Each of the twelve transponders consists of an RF bandwidth of 36

Together, they fill the 500 MHz bandwidths allocated for space communica-

tions in the 6 GHz (up-link) and 4 GHz (down-link) bands. The Intelsat

IV repeater is typical for a modern space segment, serving as a standard

with which to compare proposed systems. Its receiving antenna switches

between two redundant RF front-ends resulting in a 4 GHz signal transmitted

to the appropriate ground station. A separate bicone antenna processes the

command and control telemetry.
19

In the earlier satellites (Intelsat II and III), frequency-division

multiple-access (MIA) systems operated traveling-wave-tube (T1.1T) power

amplifiers in linear regions to provide wide area reception capability

20(not point-to-point as with Early Bird and U.S.-European links). How-

ever, the FDMA systems operated on pre-assigned frequencies, creating situa-

tions where high-traffic routes were overloaded while low-density links

went unused.

.er
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To achieve more efficient use of the available channels, two

alternatives have been suggested: the SPADE system (frequency-division)

and the MAT-1 system (time-division). Both systems employ demand-

assignment, multiple-access (llAa) theory.

The SPADE approach (single-channel per carrier, Eulse-code modula-

tion, multiple-access, demand-assigned equipment) assigns the several

channels of a single carrier to a single carrier to a user on demand,

shifting overflow traffic to open channels wherever available. Currently

it is assigned to only one of the twelve transponders on board Intelsat IV.

Each RF carrier in this transponder accomodates a single channel occupying

a 45 kHz bandwidth therefore allowing 800 individual carriers to share

the 36 flHz bandwidth. (See figure 3a.) Space is provided at the lower

end of the band for the common signaling channel, and at the center of

the band for a system pilot.21

Without the SPADE. system, the same 36 MHz bandwidth accomodates:

three 24-channel carriers, two 60-channel carriers, one 96-channel.

carrier, and one 132-channel carrier, resulting in a total capacity of

only 418 channels. (See figure 3b.) Therefore, SPADE's capability

best serves medium to high-traffic links with minimum channel capacity.
22

The MAT-1 system, on the other hand, describes a time-division

design for higher capacity links (12 to 120 channels).23 Early Bird,

in 19654 carried a 1,:ATE three-terminal system (6 Mbits/second) testing

burst synchronization to accuracies in the low nanosecond region. MAT-1

represents the next generation of this lillA approach. Based upon a 50

Mbits/second transmission rate, it yields over 700 8-bit PCM channels in

a ten-station network configuration. A DAA system, all PCM time slots

are multidestinational and the channel capacity of each station adapts

8



Figure 3:

SPAM and conventional channel  division

I -

C.:....:. , -.1_
‘,7v:.•'-'il" I i:..:-..i.l...-:.,1' \ '-....:1-;;I

t r--- -• - ----,) _„..1---;--.,_ . ....,_,...,,-,---..,., -------- .•,. ..--..-:- -,.--..):, pf,
:. --- . ' ,.. ; -. .. 'I.-, ;r:i

J. , . 3 ' i...- ,-- i , ,,,,, , , ,-,-'1 1
c. . ; 3 i ! . .1;• ,1•; I; 1

4. • -i i.--1.- -1 [:,-,..).'''' 1'--11,..:. 

.

,..,c:;:n.:7-, 2..,._;,.,....•

f .31

a) Thp SPADE multiple Pccess technique divides a 36Channel into SOO individually accessible channels.

*s.r. : iz

— .5

52'
-'•

•

70!."•;z

i

/ 

\ V 1 v.\ \,,,!1
:!••!CL`':'....ELS OD \ i CD 1. , Ss  \I.: \::

oi
../1
I

.C; ur C1171;121 D.1 --(-rt, :7 -0 N 
..1:":2,

i...4 • w c. ,
L) '-' it-':5t;"

12 0 11 3 5 '
. i-------?;L:::,:a c: C*-7ST:'..M11:..:1 ST4T:•2i,S --/

c

IT24 24 24 1 1

b) A more conventional 36 MHz channel divides th:spectrum into fewer multiple voice-channel carriers.

Source: "Intelsat IV: A network for today?, Microwaves, Vol. 10, No. 9,September, 1971, P. 38.

.M....0.1•••••••••10

to the traffic requirements of the network.
24 

Bursts are automatically
repositioned to accomplish this channel reallocation while the voice
traffic continues uninterrupted.

In response to these technological developments, a compatible
system is being designed by the Kokusai Kenshin Denwa (KDD) Research
Lab. Known as the TTT, this 50 MbitsAecond TWA system includes
traffic blocks operating under a PCM-TASI design. Field tests of both
the MAT-1 and the TTT terminals were conducted in July, 1970 over Intel-
sat III (F-4) by stations in Hawaii, Japan, and Australia.

25
 With

encouraging results, Intelsat has since been studying specification
trade-offs for future operational TDMA systems. (See Table 4.)

In these considerations, an important difference between TDMA and
FDI,IA is the terminal cost effectivemess, based on capacity per link.

9



In a system where several low—traffic areas desire interconnectivity

a single—channel per carrier FDA system is more efficient. Conversely,

in a system of few accesses with medium to heavy traffic (12 to 60 cir—

cuits) per link, TDMA offers the best solution. In general, as the number

of channels per link increases, the effectiveness of demand—assignment

channels decreases because earth stations may be forced to process

signals through more than one transponder. This increases the costs of

the system to include those figures normally associated with multiple

Interincriulation

Table 4: TDMA  vs. FDMA

TDMh FDUIA
Nonexistent Requires tv,1 output

back-off

Up-link carrier control Can handle wide variation Requires up-link carrier
control

Channels per link

Nonstandard earth
stations

Terminal cost

Synchronization

Network flexibility

Requires a minimum num- Power efficiency
ber of channels per link for independent of channels
efficient power & per link
bandwidth operation

Requires a minimum G/T
for all earth stations

Low cost for large
number of channels
per link

Requires time
synchronization

Large number of accesses
decreases efficiency; can
track variations quickly

Can handle all-size earth
stations

Low cost for small
number of channels per
link

Requires frequency
synchronization

Remains at high efficiency
for large number of
accesses or for any
traffic-pattern variation

Source: Pritchard) W.L., an'3. Puente, J.G., "The Advantages of Demand—
Assignment for International Satellite Communications Systes,"
Telecounications, Vol. 5, No. 3, March, 1971, p. 31.

10



transmit and receive chains.
26

A switching matrix combining demand-

access and pre-assigned channels helps to bridge these intermediate si:-

uations. Burst transmissions, channel-organized and.Touped by destinon,
•••

simplify the demultiplexing problem, while the use of TASI techniques

increases given channel capacities.

In looking at cost margins, this use of empty channels reduces :he

cost of the total system because capacity increases, extending the time

between necessary additional satellite launching and therefore allow-

ing capital investments to cover longer periods of time. By reducing

the annual revenue requirements, the user rates fall to lower levels.
27

IV - Conclusion 

A recent example of these lower rates occurred this summer when CCY.SA:

filed with the FCC for a first-step rate reduction of 25 percent for

Atlantic area satellite services, effective July 1, 1971. As long as traffic

increases as predicted, they also suggested a second-step rate reduction

for leased voice grade channels in both the Atlantic and Pacific areas

to be effective at the beginning of next year. According to COYSAT, the

efforts to expand channel capacity will save the carrier-users more th=n

$1 million each month for the next year and a ha1f
28
. Similar rate re:1-.1c-

tions have occurred periodically in the cable systems.

Currently, international communications systems employ a

approach using both submarine cable and communications satellites tc

meet its traffic demands. The trade-offs between these depend on the

si7e and needs of the market served. For example, costs per mile for

become very expensive, while distance costs have almost no effect on

11
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on satellite figures. On the other hand, satellite costs per channel

are expensive in low-traffic areas, where cables work well. The life

expectency of these cables averages over twenty years, while for sat-

ellites it fal]s around seven years.

Other considerations include the political and economic situation of

the market itself. In an area comprised of several underdeveloped

countries, the demand trends will reach outward toward trade and communi-

cations with the developed countries rather than inward among themselves.

In general, these market characteristics describe a need for satellite

communication which is still beyond the economic means of these nations.

In any communications link, a back-up system is desirable in case

either the satellite or cable system should fail completely. Tremendous

capital investment is poured into developing the technology of both of

these approaches so that one may back-up the other. Satellites often

handle one direction of a conversation while cables carry the response.

However, recent use indicates that the time lag and reception levels

involved are not equal, leading to a strong signal received on one end,

with a weak signal received at the other. As the second party unconsci-

ously speaks louder, thinking the connection is poor, the first party

hears shouting. Speaking softer to counter this, the inherent problem

in the system is magnified. Obviously, more work in this area is plannei

for the future.

To optimize the technological advances of international communications,

digital, demand-access systems are generally recognized as the best

12
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Digital communications offer the capacity, and 'flexibility

required by future global (201J) and data (80) demands. According to

Intelsat, digital techniques offer more effective utilization of the 1),1)

spectrum and satellite power, and signals can be more easily switched

and routed in PC format.
29

This will create a veritable "switchboard

in the sky".
30 They feel, that digital systems demonstrate less sensi—

tivity to interference, especially intelligible crosstalk caused by

non—linearities in a satellite transponder.

DAMA digital implementation and maintenance cost less than comparable

DM A analog systems,
31 

thus offering the large and small user equal access

to the satellite system without penalty to either type of user.
32

To

provide a model for supporting these statements, COSAT as manager for

Intelsat recently awarded S33,326 to Plessey Telecommunication Research,

Ltd. in Berkshire, England to do simulation studies of a digital satellite

communication chain.33

From this material, it is apparent that the international communications

industry will widely adopt digitized methods-in the future With the entire

system using one approach, the cost of expensive modulation equipment is

saved, and the system will eventually include cable television and data

transmission services. This new international common—carrier network,

will inevitably require regulation (bit rates, etc.) from a group such as,

the CCITT.
34

Beyond these developments, the distant future will undoubtedly see

larger international satellites in synchronous orbit linked with separate

DOMSAT systems. The combination will yield more earth stations, faster

communication service, and less expensive rates. Most underdeveloped

nations will be linked to worldwide satellite communications networks,

with digital systems using higher frequencies such as laser channels.35
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Hawaiian (International) question: A brief survey of the

problem and the current Pacific communications situation

To: R. K. Salaman

D. N. Hatfield

In a recent telephone conversation, Lt. Col. Scb Lasher

described to me the principal points of interest concerning

the Hawaiian-Pacific communications question. As discussed

with Dale, Lt. Col. Laslaer feels that an economic-political

impact statement of the various alternatives for the U.S. -

Hawaiian links would be helpful in future negotiations. At

present, the trade-offs using submarine cables, domestic

satellites, or international satellites for this market have

never been clearly defined. "When we sit down to make a

decision, we' d better know how much it  s costing us". (2)

In response to this, I began a background survey of the Pacific

ocean communications situation. At present, December 1971,

two AT&T Co. submarine cables connect the U.S. and Hawaii

(1957 and 1964); and one COMPAC (Commonwealth Pacific-1963)

cable connects Canada and Hawaii. Of the two AT&T Co. cables,

one 50-channel cable links Pt. Arena, California with Hanama Bay

on the eastern side of Hawaii; while a 138-channel cable joins

San Luis Bisbol, California with Macawa.on the western side of

Hawaii. (1) The COMPAC cable consists of 80 channels connecting

Victoria, Vancouver with Hawaii, Australia, and New Zealand.

.Links to Japan, Midway, Wake, Quam, the Phillipines, and

Australia continue on from Hawaii through various routes.

(See charts 1 and 2.) An 845-channel "SF" cable has been proposed

by the AT&T Co. and the Hawaiian Telephone Co. to link California

with Oahu, Hawaii, but the FCC has. not ruled on this as yet.

In addition, communications traffic can be routed through the

Intelsat III satellite (1, 200 circuits) launched May 21, 1969, and

later the Intelsat IV (6, 000 voice of 12 TV channels) to be launched

January 19, 1972. A spare Intelsat I (Early Bird) exists as a back-up

satellite but is not used for normal traffic, (4)

1(2
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Figure 1 --Predicted submarinc-cable iiet,Aot k Th.. : lines indicate existing cable, while the dotteJ iiiidicate subin.it ite-cable ch atit icquirements Cu new routes.
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Of course, radio, military, n-1 -,.rine mobile, etc., links exist in
the PaCific, but the question hand revolves around civilian
commercial links. Two main events have prompted study in this
area. The recent filings for a DOMSAT system (FCC Docket :::16495)
include Hawaii and Alaska in the vaHous plans. However, under
Intelsat agreement, if a country puts up a satellite, they must have
a technically defined arrangement with Intelsat proving that the
satellite will not create interference for other existing or planned
satellites. Also, if it is to be an international satellite, economic
losses to competing international links must be defined. (2)
A system is international if it transmits over the high seas (i. e., the
Pacific ocean between the U.S. and Hawaii), beyond our legal
boundaries, or over territory not.under our jurisdiction (i. e., Canada).
Under this definition, the DOMSAT plans including Alaska and
Hawaii concern international satellites and an economic impact
statement must therefore be obtained from Intelsat:

While military, security, social and political reasons make it
desirable to include Alaska and Hawaii in a DOMSAT plan, various
alternatives exist. Briefly, these include:

1.) the use of submarine cables - these are point-to-point
links and therefore are not bound by the international
agreements surrounding satellites, and

2.) differentiated prices for various routes - the current
rate stands at $1500 per one-half circuit in all three
ocean basins while the traffic patterns in thos areas
are not equal. Size of satellites, channel capacity,
number of subscribers, mode of financing, etc., all
represent factors which could be varied to reduce the
rates per channel in each area.

The optimum balance of cables and satellites for the Pacific area
has not yet been determined, but COMSAT has stated that it does
not oppose the presence of the other services. However, since
the planned Intelsat IV satellite facilities will be sufficient to
meet projected traffic demands in the Pacific ocean area through
1976, COMSAT feels that the construction of other facilities is
excessive on a purely economic basis. On the other hand, the

-3
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proposed cable would provide an appreciable degree of diversity
and balance of media, and demand in most areas has historically
increased with the availability of new facilities. (See chart 3. )
COMSAT does request, however, that the cable should not be used
for traffic destined beyond Hawaii unless the SF application can
substantially justify its use. The current application does not.

----I have already begun to collect information to look further into
these alternatives.

The second issue arises from a complaint of unequal treatment
for the state of Hawaii by Governor Burns to the FCC. In
considering Hawaiit s communication requirements, Governor Burns
urged that "the needed steps be taken to include facilities servicing
Hawaii in domestic rate making and rate averaging". Currently,
service rates between the mainland and Hawaii are more than

• double the highest mainland rates between the contiguous states.
Hawaii-mainland or Hawaii-Alaska rates almost equal Hawaii-
Japan rates. Also Hawaiians do not enjoy the present mainland
lower night rates which are essentially independent of distance,
nor do they have WATS or direct distance dialing service. TV
transmission, and data, facsimile, and record traffic are too
costly for use as in other states.

To correct this situation, Governor Burns points out that rate
averaging should come from a single domestic U.S. base. All
of the DOMSAT plans have included Hawaii but with delayed
.implementation of services. Governor Burns feels that Hawaii
must be included as a full member of any DOMSAT system and
that licensees should be held to offering full service to Hawaii from
the beginning date of such a system. "It is not equitable ... that
citizens of Hawaii in using interstate communications must carry a
heavier burden than other U.S. citizens for making COMSAT or
Intelsat workable and for supporting cost-averaged international
communications services. These objectives are national and the
responsibility for achieving them should be shared equally by all." (6)

• A third consideration falls from provisions in the Satellite Act of
1962 that COMSAT should essentially be a carriert s carrier making
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the savings from satellite technology available to all modes
of public communication (telephone, message telegraph and telex
users) by leasing circuits to the owners of the various communi-
cations companies. These savings are then to be passed on to
the consumers through lower rate. This arrangement, reviewed
in the Authorized User Inquiry (Notice of Inquiry, No. 16058 -
FCC, June 16, 1965) determined that COMSAT was authorized
by law to provide communications service to other entities
other than communications common carriers (i. e., government,
etc.), but not directly to the ultimate user. This decision led
to questions of competing applications for service in the same
markets and the ownership of the earth stations involved.
(Ownership and Operation of Earth Stations, 5 F. C. C. 2d 812,
1966.) The FCC decided that these should be owned jointly by
COMSAT and the terrestrial carriers. COMSAT is to own 50%
of these stations and therefore act as station manager, while the
other 50% ownership should be divided among the competing
carriers. In the case of Hawaii, this division results in:
Hawaiian Telephone Co. - 30%, ITT World Communications, Inc. -
6%, RCA Global Communications, Inc. - 11%, and Western Union
International, Inc. - 3%. (5) With these earth station ownership
rights and the fact that the pending U.S. -Hawaiian cable application
is a joint application by AT&T Co. and Hawaiian Telephone Co.
it appears that the Hawaiian Telephone Co. will remain economically
secure no matter which of the two filings is accepted. The actual
tradeoffs and cost! rate balances will be *included in the total
economic m- enu now being researched.

Up until now, most of my time has been spent collecting back-
ground information in the international area and establishing
contacts in COMSAT, AT&T, etc. As a result, we now have
a strong file of such information and a good bibliography, but
a large gap still remains in FCC information and the work being
done at OTP. Even after several phone calls to Washington, I
cannot seem to get hold of what OTP is working on or what
information lies in the FCC filings. I will need some assistance
in collecting this. Once I have this information, an extensive
report in the international area could easily be written.

During Dale' s absence, I' ye been reading background information
in the land-mobile area in an attempt to familiarize myself enough
with the area to offer some research talent to Dale.

L6-
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In addition, Professor George A. Cothling, Jr. (Political Science -

University of Colorado) and I re beginning to put together a textbook

for the M. S. in Telecommunications program. The book will be

entitled, The Remilation of Tclec.ornmunica.tions and is scheduled

to be completed for class use by FzIll semester, 1972 (September).

I will make copies of the chapters for the members of the PSD

for comment as they become available. The first and second chapters

to appear concern themselves with the structure of the communications

industry and local problems (for example, franchising CATV systems),

respectively.

Just as a general point of interest, my Masters thesis will be

concerned with the potential impact of CATV in Europe. At present,

the European Broadcasting Union (EBU) forms a strong structure

for trading TV programs between the countries but the selection

of the programs remains with the governments and not with public

demand. With the 20+ channels possible through CATV, a full-time

Italian, French, German, etc., channel could be made available

to any European country. The ensuing political, economic, and

social problems are very similar to those involved in direct broad-

cast from satellites here in the U.S. (I would like to look into this

more closely anyway.) This thesis plan lends itself to incorporating

the engineering, political, social and economic aspects of any

telecommunications problem area, and hopefully will offer a

complete enough model for wide future application in any broad

communication link.

ek
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January 20, 1972

BPSD/SKB

U.S. DEPARTMENT OF COMMERCE
Office of Telecommunications
INSTITUTE FOR TELECOMMUNICATION SCIENCES
Boulder, Colorado B0302

Subject: Morning meeting on international telecommunications with Lt. Col. Seb
Lasher, Roger Salaman, Sharon Black, and Jack Cole.

To: BPSD

The Thursday morning meeting with Lt. Col. Seb Lasher proved helpful
for the BPSD in gaining an understanding of the areas in international
communications that the OTP feels merit consideration.

Col. Lasher spent two hours informally outlining the following problem
areas:

I. Pacific (Hawaiian) area:
A. What is the potential economic impact on Intelsat of alternative

U.S. Domsat policies (i.e. the removal of Hawaiian traffic from
Pacific Intelsat routes)? Could any loss be regained in other
places through rates, etc.?

B. What impact would the inclusion of Hawaii in a Domsat plan have on
Hawaiian telephone rates?

C. How extensive are the Japanese and Canadian plans for increased
Pacific submarine cables and domestic satellite systems? How
will these plans affect Intelsat?

D. What impact would different regulatory policies have on the
Pacific area? (Especially the suggestions made by OTP, the
Department of State, and the Department of Justice.)

E. What validity does the 1-1 ratio policy between satellites and
submarine cables have in the Pacific? Should this be changed?

F. What are the international political considerations involved?
1. What international agreements and treaties (trade agreements)

affect policy decision-making in the Pacific area?
2. What will be the probable reaction of our Intelsat partners

in the Pacific to policy changes (i.e. new domsat systems)
and added circuitry?

G. Economic considerations:
1. The leasing of satellite circuits by the common carriers is not

a capital investment and therefore cannot be incorporated
in the rate base. The suggestion that this lease cost be capi-
talized on does not appear favorable to OTP because this allows
a double counting of the lease for revenue purposes. What are
possible alternative solutions?

-1-



II. Col. Lasher also mentioned as background information:

A. An SRI computer model (30 K) is being finished which will look
at the optimum cost when considering life—exectancies of facili—
ties, cable—satellite mix ratios, costs, etc. It is hoped that
this model will be extended to specialized common carriers.

B. Mike Lynch also has a computer program that he has been working
with on the international area.

C. The Rostow Report offered several alternatives for restructuring
the international communications industry that would be worth
looking into further:

1. Should the international industry become a single entity either
by assigning one company to handle the traffic, or by allowing
a merger of the existing international facilities?

2. Should the customer be allowed to "dial" a carrier preference
based on different rates? (Using different prefix numbers to
indicate their choice.)

3. Should the TAT-4 decision prohibiting AT&T from transmitting
data be reversed? Would this be cartel—management splitting
or competition?

4. Do we really want "gateway stations" or should international
traffic be distributed from its point of origin? What effect
would a change have on the various international common carriers?
(For example, 407/ of Western Union's domestic business is concerned
with transporting international traffic to the gateway stations)

5. Should Comsat be allowed to serve the ultimate users or should
it remain a carrier's carrier.

6. Should AT&T be removed from Comsat's Board of Directors? (Graven
Bill).

7. Should Comsat be regulated or allowed to operate on a market
mechanism with the entry of other carriers into the satellite
area?

8. Should companies other than Comsat be allowed to buy satellites,
fill the circuits, and sell communications services?

III. Other bothersome issues:

- A. Overcapacity:

1. What drives Comsat to continually larger capacities? Is this
in the public interest?

2. What is the "right size" for satellites considering traffic
demands and redundancy allowances?

—2—
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S.K. .Back

J.

3. Again, what is the proper mix between cables and satellites?
The current FCC 1-1 ratio policy creates a monopoly situation
for the two groups where the first circuit is expensive and the
others free. We need a methodology to help determine the optimum
balance.

4. Why are satellites over the Paicfic and Indian oceans the same
size with the same rates when the traffic demands are so
different?

5. What is the amount of cross-subsidization between heavy and
light traffic routes?

6. What would be the effect of satellite-to-satellite relay systems
and switching in the sky?

7. What would be the effect of a subsidy on R & D costs? (especially
if you could include it in the rate base.)

8. What is the feasibility of most of the alternatives for Intelsat
V discussed in a recent ICSC paper? (Bill Lyons)

B. How should we regulate:

1. capital investment

2. the tendency to build large costly earth stations so as to include
their cost in the rate base.

C. Look at the OTP letter to Senator Pastore, December, 1971 on the
international industry structure and trade negotiations.

D. The electronics equipment producers:

1. We develop the technology for modern communications systems and
then export it - only to buy it back again from countries who
have capitalized on the technology and produced equipment.

2. How does this practice affect:
a. international tariff rates, etc.
b. the domestic electronic equipment industry (for example,

equipment production by GT&E represents a much larger share
of their business than their common carrier services.)

c. domestic employment

3. How much money and expense does this actually involve yearly?

4. Are we selling our technology too cheaply?

5. Why don't we sell satellites - i.e. to regional communications
systems?

6. What are the problems in the area of equipment producers - if any?

-3-



Memo

To: R. K. Salaman

From: Sharon Black

Date: March 15, 1972

Re: Telephone call from Tom Mustin, OTP (202)395-3783

OTP is interested in contacting a recognized expert in the
International Relations field to write a description of the issues
involved in the upcoming ITU Concerence (1973), and what we
can do to better prepare our delegates.

To help in selecting the appropriate person, Tom gave me the
following list of names, requesting a brief curriculum vitae of
each.

1. Gabriel A. Almond
2. Harlan Cleveland

3. George A. Codding
4. Karl Deustch

5. Robert Dohl

6. Leo Gross

7. Stanley Hoffman

8. Don K. Price
9. Anatol Rapoport

10. Herbert A. Simon
11. Delbert Smith

I
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Apra 3, 1972

To: R. K.. Salaman

From: D. N. Hatfield

Subject: Telephone calk. from Sob Lasher and Tom Mustin, OTP,
March 26, 1972

I think it might be useful if I briefly summarized the subject tc.lc-pioneconversations.

I. Seb requeRted that we do some additional work on the TY.DMS.,A_T .issue.As you are aware, the FCC staff recomrnendions are for a modified
op3n entry policy. OTP apparently feels that this would have many ofthe disadvantages of both open entry and monopoly but the advanges ofneifzhbr. The staff recommendations would allow COMSAT to providesatellites to AT&T or have satellites of their own to compete in theremainder of the market—but not both. Seb reasons that COMSAT willchoose the latter for numerous reasons. This will leave AT&T with
three choices: (a) go to another supplier, (b) own and operate their
own, or (c) enter into a joint ownership aLreernent with COMSAT. Sebnotes that (a) would not be attractive and (b) would force them to be asecond round entrant with considerabl7 more requirements to show
public .necessity." This leaves (c) which Seb feels is the loophole inFCC.rccommendations. Ho and Walt would like an economic analysis

of this latter arrangc-ment, particularly with regard to the very large
earth stations that would be required. Seb's tentative position is thatthis is hardly different than the current (proposed) situation with
separate AT&T I-1nd COMSAT systems. If it makes little economicdifference then why require it? It has many disadvantages (redesign,revised proposals, delay, etc.). Any economic difference would be interms of earth station economies of scale, This is the question we areto address.

Z. Tom's call was in regard to the Pacific communications study.
The agenda for the first meeting with the representatives from Alaska,Hawaii, and the Dept. of Interior (Pacific Trust Territories) isn't
firm yet, but to allow us to get as much lead on the problem as possible,

FILE COPY

SURNAME DATE i SURNAME I DAT': :
!

-1----i
;
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FORM 10
(1-71)

4-3-72

Memo to ICKS

OFFICE OF LILECT.Ii‘ANII:;/(1101'.!S
...11110

M.lt and Tom have identified several possible tasks for us. These

A. Identifying communication service requirements and highlig-ntir:
areas of communication concern,

13. Identifying gaps and excessive supply (or plane) in cur-fn't-
ph:fined facilitics/scrvices,

C. Surveying technical options (and relevant costs) which might servethe markets previously identified.

D. Providing a time phased schedule (PERT?) of communic,Ltions
support for the Pacific area over the next decade.

Nick is doing a background study on the Trust Territories for us and
Sharon's work should also be useful. We also have the OT 1-1zraalian anf'Alaskan studies as background.

'-q:LIE copy

I  SURNAME DATE SUR4A:•E I r•,---,
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J.,1".z.,.re.1 31, 197?.

E kr? phc't

Tom Mutin, LCDT.", 1.1. 1,T, Office of T,elecomr-nunicationn Policy

Encloce0 aro brief biographieo cf: Gabriel A. ithr.s.ona, liarlam Cleveland,Karl Dev:;tc:h, Leo Gror;o, Stan1ey P. lloffirtan, Stanlc:y ITofftnz-..nn, Dou K.Price, Jr., Anoi Ilapciport, Pierbzirt A. Simon, and G. A. Coddillg.
No information could be foulld for nobert Dohl and Dc.,lbert Smith,

aaron K. Black
Policy support DivIsion

Encloro

SD:Cif:clod
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Born Vienna, Austria, Nov. 27, 1928
Grad. Inst. d'Etudes Politiques, Paris, Fr. 1948
Doctorate, Paris Law Sch. , 1953
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Harvard Faculty 1955- --
Prof.. Govt. 1963- --
Fellow Center for Adv. Study in the Beh. Sci.
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Mem. Council of Foreign Relations
Am. Acad. of Arts & Sci.
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Editor: Contemporary Theory of Intl. Relations, 1960
Conditions of World Order, 1968
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Co-auth: The Secretary of State, 1960

Men-i. Board of Trustees, 20th Cent. Fund.
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Dir. Social Research Counc. 1949-1952, 1964- -
Trustee, the Rhodes Trust, 1968- --
Fellow, Am. Academy Arts & Sci.
AM. Phil. Assn.
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U.S. Naturalized 1928.
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• Assoc. Prof., U. of Mich., Math & Biology
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Common and EaLgialized Carriers

Febru,Ary 23, 1972 Meeting with Lasher and Black to define tasks
in specialized carrier area. (CC1)

March 9 Re-verificatin of cost characteristics of
networks submitted to Lasher. (CC2)

March 10 Phone call from Carruthers turning project
attention to station wiring costs. (CC3)

March 16 Tables to support March 9 memo submitted to
Lasher. (CC4)

March 31 Company profile data on Continental Telephone
Corporation, Submitted to Lasher. (CC5)

Varch 23 Letter of comment on network cost
characteristics from Lasher to Black. (Cc6)

April 7 Copies of maps indicating geographical
coverage by various phone companies, submitted
to Lasher. (CC7)



February 28, 1972

work 41‘..ctivities in order of approach

Seh Lasher, OTP

Following our meetings of February 23rd and 24th, I will be wc2.-1±v
on the followin:-,, three projects as preliminary research in the
specialized common carrier area:

1. Re-verifying the cost characteristics of networks as stated
in your memo to the record dated February 17, 1972.

2.Drawing up company profiles of the common carriers. In this,
I will research such areas as: where their money is (1. e.
percent.ges of investments, profits, eciuipment, and labor);
how these companies operate; and what conditions, investment,
and changes they are sensitive to. Indications of cross-
subsidi.zgation, etc. should suggest areas where the specialized
com:.-ion carriers might successfully compete with the starlrd
common carriers.

3. Examining station connection wiring costs, beginning with a
review of Bruce Carruther's paper dated January 21, 1972.
With this information, I will begin a comparative cost
_analysis or phone jack installations vs. current station wiring
practices in order to determine what consumer savings are
possible.

...•••••• •••••=1••••••••••••••••-••••

Sharon Black

Policy Support Division

cc: RY.Salarnan

CC 1



OFFICE OF TELECOMMUNICKHONS
EXECUTIVE OFFICE OF THE PRESIDENT

WASHIUGTON. D.C. 20504

February 17, 1.972

To: The Record

Sel) LasherS)From: 

Subjet,i: Cost Characteristics of Networks

Certain similarities in cost breakouts between the U.S. PostalService and the nationwide telephone network"' suggest that
more importance should be associated with local service andswitching than heretofore.

% operating costs (including depreciation)

long distance transmis sion
-;switching
local loops
stations

AT ET.T

; 45%**

15%
• 23%

USPS

_Collection - retailing, stamps
. Processing - originating 10%

Transportation-long haul 11%
Processing - terminating 22%
' Delivery - local transportation 42%
Administration

USITA

36%

* These two networks account for virtually 100% of inter-personal communications within the United States other thanface to face.

** 28% equipment, 17% salaries.
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OFFICE OF TELECOMMUNICATIONS POLICY
EXECUTIVE OFFICE OF THE PRESIDENT

WASHINGTON, D.C. 20504

January 21, 1972

To:

From:

Subject

Seb Lasher

Bruce Carruthers 6 6,

AT&T Interest in Expensing Station Connections

In an attempt to answer your question why AT&T is interested in expensing
station connections, the attached table projects the effects of expensing if
it were initiated in 1972. The figures are based on the November 1971 value
of Acct. 31.232 (station connections) for the Bell System and a conservative
4% annual growth rate in stations.

Some Observations:

1. Substantial additions to internal cash flow in first four years (bottom
line of table). Any reduction in rate base accompanying this cash flow
would, of course, be offset by investment of cash flow in other asset
accounts.

2. The proportionately smaller rate base which results from expensing
will have a long term effect of reducing revenue requirements for
station connections (starting year 4(1975)). This would allow Bell
to compete more effectively with suppliers who might supply both an
interconnected terminal and station connection wiring, etc.

3. In order for AT&T to revise its price structure to be more in line
with potential competition from interconnection, it must, according to
accounting convention, match revenues with expenses. To structure a
lease arrangement (Bell leases services to earn on a rate base; it'
doesn't sell equipment) to be comparable with outright sale of terminal
equipment by competition, a major proportion of the lease cost must be
loaded in the first billing period (that is, the station connection cost).
Another consideration might be that expensing will allow AT&T more
readily to tailor its charges to actual costs of station connection in
particular cases, since there's no longer concern with the impact on
overall amortization rate, etc. of any asset account. Or in the case
where Bell is competing only for the terminal (not the connection))
expensing could provide flexibility to load the connection charge to
subsidize :11e terminal cost (price).

• • " " • • • • • • • - • -

•• • •• •,••••• • -
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BELL SYSTEM STATION CONNECTIONS ACCT. 31. 232

Estimate based on November 1971 values (4.7 Billion), 4% growth in stations, and 20% S. L. depreciation rate (including

provision for salvage per FCC prescription)

1972 1973 1974 1975 1976 1977

000, 000)

'..‘.Frite-off old station 940 750 560 380 190 0

1,.epla.cern.ent

(cash expenditure)
940 940 940 940 940 940

Additions

(cash expenditure)

198 195 203 211 216 225

•

iic..:c.:itions
(amortized)

38 38
39

38
39

38
39

38

39

- 41 41 41 5 yrs. @209;
45 45

49

11.2x1):.,,nse under capitalization

r.-..ethod

940 - 978 1,017 1,058 1,113 1,162

Expense with full expensing 2, 068 • 1, 885 1, 703 1, 531 1, 346 1,165

Difference in expense 1,128 907 686 473 213 003

Minus earnings effect of small

rate base t). 08
90

•
162 217 255 273 273

-Minus revenue requirements

effect of smaller rate base

180 324 434 510 546 546 (d. r. =

discount rate

(tax @ 50%) • f'PV=0 in 9yrs @4%d.
Difference in revenue require- 948 583 2.52 ( 37) ( 333) 543) PV,--.0 in 8yrs @,370d.
In.:2nts witll expensing .. P\t=0 inlOyrs arod.

.\ciltions to cash flow with 1, 038 •• - 748 469 218 ( 60) ( 270) --13V -641 @ro to co

I'Vpcntiini, assuming 2%

( growth in static);
limn, 1977 1,•1)(•t•
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Date: March 9, 1972

To:

From:

Subject:

Seb Lasher

Sharon Black

Re-verification of cost

LLS.
Of1i.:3E.. of Telz:runirol;n:.;i12;ifitT,-,
washinDton. D.C. 2a2au

characteristics of networks

CC

(Memo-2/17/72)

*In looking at the cost breakouts of the nationwide telephone
network*, I have come up with the following diffcrenc:

(% operating costs - including
depreciation)

long distance transmission
switching
local loops
stations

2/17/72
Memo (Ind)

17% (8%)
45% (36%)
15% (56%)
23% "

Bell US ITA

16% 16%
24% 20%
25% 33%
20% 21%

This percentages were derived from the FCC and USITA data appear'- -
in the A.D. Little report (pp. 92-3), in the folloiqinc_; ratios:

long distance

switching

local loops
stations

transmission= (toll costs) .16
(circuit equ).32
(local dial, .68

other)
(exchange)
(apparatus, connections,
& PBX).

outside plant rs-

of central ofY7ic,,
of cent::al office

ec_

.84 of outside plant cc-



Memo

CC 3

To: R. K. Salaman

From: Sharon Black

Date: March 10, 1972

Re: Telephone call from Bruce Carruther (OTP)

Bruce is turning his attention to station wiring costs and asked us
to also start working on this area before we complete the company
profiles.

r
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:March 3.6, 1972
••••••

CC 4

Pcrecnt:a;cr; repo.-1:::,-.1 for cof.t chilriacteri.E.Itics 0lict-viorks
(Cornpztrison to your 2117/72 n-2.c/-110)

cb Lasker, OTP

The attacllcei table.s: inclic;ste bow the percentages reportcd for nctwork
conto wcre th!rived (March 9--War..1in8ton Memo).

•

n roll K. Black •
Policy Support DiviGi011

_ -•

Ynclo.oure: 2 table 

Copy to: Ben Clrz,.y, ITS
(wiencl)

SKB:cld

FORM CO•14
13-0-.1•9)
Proscr. by
A.O. 214-2

U.S. DEPT. OF COMM.

TRANSMITTAL SLIP

DATE

3-16/72
TO: RE F. NO.OR ROOM.

Ben Gray, ITS

FROM: REF. NO.OR ROOM.D Dean, PSD

ACTION

0 NOTE AND FILE

EI NOTE AND RETURN TO ME ,
0 RETURN WITH MORE; DETAILS

EINOTE AND SEE ME ACOUT THIS
0 PLEASE ANSWER

0 PER OUR CONVERSATIoN

0 PER YOUR REQUEST

D FOR YOUR APPROVAL

FOR YOUR INFOFmAT

EJ FOR YOUR COMMENTS
0 PREPARE REPLY FOR HY SIGNATURE D SIGNATURE

1-3 TAKE APPROPRIATE ACTION 0 INVESTIGATE AND

COMMENTS:

This memo and tables are trans-
mitted without verification by the
author.

GPO 
UsCOmm•Dc



or an no an um Ea Ellie mu um Ns me vs um ma an me No aso
(in dollar s)

1965 1966 1967 1 968 1969-

(decreasing)

(increasing)

1,679,300,000
(.0523) •

3,399,100,000
(.1060)

1,912,844,375.2
(.0486)

4,371,873,352.32
(.1111)

2,039,620,829.76

(.0479)
4,761,865,888.64

(.1120)

2,163,887,769.12
"(. 0469)

5,197,427,877.76
(.1127)

2,341,946.4
(.0463)

5,697,940.8
(.1128)

(.1583) (.1597) (.1599) (.1596) (.1591)

7,196,900,000
(.2244) 1

9,290,230,873-68
(.2362)

0,118,965,013.36
(.2380)

,

11,044,534,240.25

(.2396)

12,108,124.2
(.2398)

,

(increasing)

8,837,500,000
(.2756)

10,042,432,969.8
(.2554)

0,708,009,356.24

(.2519)
11,360,410,787.88

(.2464)
12,295,218.6

(.2435 ) (decreasing)

7,053,300,000
(. 2199)

7,851,161,069
(. 1996)

8,533 673,471.0
(.2007) 

42,508,396,757

9,385,967,632
(.2036)

46,091,401,856

10,418,439.0
. 2063)

50,479,993
(.8487)

(constant) 

(increasing)

32,064,800,000
• , (.3782)

39,316,832,450
(.8509)



12,1

10,4

1 968

an me an an um am on an 11111. 1111111 iiiii1-111111 am me as Nis . am
(in ollars)

1. Lot cst.ncc (16%)
a) Toll

(.16 of total outside plant
13) Circuit equipment
(.32 of total central
office equipment)

2. Switching (24%)
a) Local dial and other .

(.63 of total central'
office equipment)

3. Local loos (25%)
a) Fxchange
(.34 of total outside plant)

4. Station equipment (20%)
(apparatus connections, PBX)

5. C.,:oss plant investment

1965

1,679,300,000
(.0523)

3,399,100,000
(.1060) 
(.1583)

7,196,900,000
(.2244)

8,837,500,000
(.2756)

7,053,300,000
21qq1

32, 064, 800, 000
• , (.8782)

*A. D. Little, Vol. 3, p. 92.

1966 1967

1,912,844,375.2
(.0486)

4,371,873,352.32
(.1111)
(. 1597)

9,290,230,871.68
(.2362)

10, 042, 432, 969. 8
(.2554)

7,851,161,069
(.1996)

39, 316, 832,450
• • (.8509)

2,039,620,829.76
(.0479)

4,761,865,888.64
(. 1120)
(. 15'3'9)

10,118,965,013.36
(.2380)

10,708,009,356.24
(.2519)

8,535,673,471.0
(.2007)

42, 508, 396, 757

2,163,887,769.12 . 2,
0469)

5,197,427,877.76 5
(.1127)
(.1596)

11,044,534,240.25
(.2396)

11,360,410,787.88 12,2
(.2464)

9, 385, 967, 632
(.2036)

46,091,401,856 50,
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1966 1 1967

429,977.28
(.0625)

641,717.12

(. 0933)

(. 1558)

474,026.24
(.0622)

719,651.2

(.0944) 
(.1566)

1,363,648.88
(.1982)

1,529,258.8
(.2006)

2,257,380.72.

(. 3282) 

2,488,637.76
(.3265)

1,454,251

4 . 2 1 1 4)

1,604,276
(.2105)

6,877,526 1 7,620,505

1968

530,642.08
(.0608)

847,560
(.0972)
(. 1580)

1969 ' 1970

1,801,065

(.2066)

2,785,870.92
(.3196)

1,816,327.0
(. 2084)

8,714,12,7

(decreasing)

(increasing)

(increasing)

(decreasing)

(decreasing)
(increasing)
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4.

Lo riistance  (16%)

rfc.)11

(.16 of total outside plant)

b) Circuit equipment

(.32 of total central

office equipment)

2. Switching (20%)

a) Local dial and other

(.68 of total centrar

office equipment)

3. Local loons (33%)

a) Exchange

(.84 of total outside plant)

4. Station ecuinment  (21%)

(6.p,,c.ra,,..b connections, PBX)

5. Gross plant investment

1966 1967

429,977.28

(.0625)

641,717.12

(.0933)

(.1558)

474,026.24

(.0622)

719,651.2

(.0944)

(.1566)

1963 

530,642.08

(.0603)

847,560
(.0972)

(.1530)

1969 1970

1,363,648.38

(.1982)
1,529,253.8

(.2006)

1,801,065

(.2066)

2,257,380.72 2,488,637.76

(.3232) (.3265)
2,785,870.92

(.3196)

1,454,251
(.2114)

6,877,526

1,604,276

(.2105)

7,620,505

1,816,327.0

(.2084)

8,714,127

*A.D. Little, Vol. , P. 93.



'FORM 10'
(1-71)

March 31,

ITS/MB Gray

OFFICE OF TEL:ii:UMCATICI,!S

Connental Telephone Corporation Dascz.,

Lt. Col. S. A. Lasher, OTP

CC 5

enclosed data relating to the operations of the Continental
Telephone Corporation have been extracted from the sources refer-
enced on page 8. The text (pp. 1-7) is from source three.

State maps indicating the geographic areas served by the various
communications common carriers are currently being prepared as
part of another  study. If these are of interest to you, I will for-
ward thorn as they are completed.

I plan to add somewhat to the information on GTE and United, which
htroii Black has prepared for you. I am also attc,,mi:ting tocobtain

more detailed information on station connection costs (including, if
available from the state cormnissieas, information relating to the
33011 System Phone Center experiments).

Please let me know if my efforts appear to be inconsistent with your
requirements. My current FTS number is (303) 499-3826 (I am told
that this will be changed to (303) 499-4135 within the next few weeks)..

I 

M. B. Gray
Institute for Telecommunication Sciences

cJ

I

1 f 

cc: R. Salaman

L S. Black

.11

Enclosure: "Continental Telephone Corporation"
(8 pages)

ii MEG:cid

11.I'tln i1 copy

SURNAME  DATE SURNAi'dia. DATEi
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CONTINENTAL TELEPIIONE CORPORATION

Continental Telephone Corporation (CTC) is the third largest independent
telephone holding company in the United States. It was organized in 1960 primarily

to acquire telephone operating properties. As of December 31, 1910, CTC's sub-

sidiaries served approximately 1,638,000 telephones in 42 states, Canada and five
Caribbean countries. Certain subsidiaries manufacture wire and cable and co-c.munica-
tions equipm:rnt for sale primarily to the independent telephone industry. Other
subsidiaries operate cormunity antenna television systems, primarily in areas served

by certain of CTC's telephone subsidiaries, publish telephone directories for the
independent telephone industry and for affiliates and render data services to sub-

sidiaries and others.

TELEPHONE OPERATIONS

CTC's telephone subsidiaries primarily serve small towns and agricultural areas,
which contain various manufacturing, mining, lumbering.and recreational facilities.
Of the telephones served at December 31, 1970, over 99% were dial. Of the total,
.48,5% were single-party lines, 10.4% two-party, 16.9% four-party and 24.2% more than
Tour-party. In 1970, 51% of CTC's-total telephone revenues consisted of toll revenue.

At December 31, 1970, CTC owned several telephone properties in Canada ,serving
approximately 30,700 telephones and The Crand Bahama Telephone Company Limited
serving approximately 14,500 telephones. CTC also owned interests of approximately
84,9% in The Barbados Telephone Company, Limited (29,100 telephones), and 60.2% in
The Jamaica Telephone Company, Limited (71,'800 telephones). In addition, CTC owned a
50% interest in both The Trinidad and Tobago Telephone Company, Limited (56,200
telephones) and The Grenada Telephone Company, Limited (3,100 telephones), the balance
being owned by the Trinidad and Tobago and Grenada governments, respectively.

• • •

CTC, through Continental Telephone Service Corporation (Service Corporation),
provides managerial and financial supervision and assistance to its operating sub-
sidiaries and the services of specialists in toll, traffic, rate case, marketing

(1 data services. The Service Corporation also provides general accounting, customer
billing, purchasing, payroll and general clerical services and certain specialized
engineering functions to subsidiaries.

Business relationships exist between telephone company subsidiaries and certain
affiliated telecoTmunication manufacturing, directory and service companies within
the Continental System. Descriptions of the affiliated companies involved and
—information pertaining to their operations follow.

MANUFACTURING SU3S161ARIES 

CTC's manufacturing subsidiaries -are organized under Superior Continental
Corporation and VlDiR Corporation.

Sunarior Continental Corporation 
;

Superior Continental Corporation (Superior), a wholly.cwned subsidiary of CTC,
was formed on September 1, 1967 by the merger of Superior Cable Corporation, acquired
on March 28, 1967, Communication Apparatus Corporation (CAC), acquired on February 28,
1967, and Central Western Supply Division of CTC. Superior, headquartered in

•

•



2.

. .

II 
• -Hickory, North Carolina, manufactures and sells a wid: variety of telephone and other

communications Wire and cable, electronic distributiou systems and other com:ounicetic,.-
equipment. Manufacturin9 facilities are located in North Carolina, Texas, Iowa and 

• .

II . Ontario, Canada. _.

Supe ri or is also responsible for the management of Universal Lancaster, lne.,

II 
Republic Wjre and Cable Corporation and link Communications, Inc., small, wholly-
owned CTC subsidiaries, as well as majority-owned Metelpel Products, Inc.

. -

IIDivision, which produces communications wire and cable and telephone accessory products.
The largest manufacturing unit of Superior is the Superior Cable and Equipment

Superior Cable and Equipment Division was originally Superior Cable Corporation,

II 

organized in 952 to manufacture plastic insulated telephone cable in the Southeast.
At that time, most. telephone wire and cable manufacturing plants were in the Northeast..

1 

-The company was dediCated to the premise that plastic insulated cable would gradually
replace the paper and lead type then dominant.

II • In 1960 Superior z,cquired Supa Insulations Incorporated of Rocky Mount, North
Carolina. This acquisition broadened .the product line, and provided a second manufecty--

II ing plant which has since been substantially expanded.
..

The Systems Equipment Division was formed in 1963 to develop and manufacture

II 

• telephone accessory products. In 1966 Superior acquired the S Er G Manufacturing
Company and added its pressurization equipment and mobile power unit products to form1 
what is now the Systems Equipment plant of the Superior Cable and Equipment Division.

II *.in 1964 Superior constructed a new cable plant at Elronwood, Texas. The Drownwooe:
plant was designed to serve the Southw2st, Midwest and Yost Coast markets. A fourth

, telephone cable plant was opened at ht. Pleasant, Iowa in 1967.

IrI
d In addition to its Cable and Equipment Manufacturing Division, Superior also
:I operates Continental System Supply and Continental Telephone Laboratories as

II divisions of Superior.

. .Continental System Supply (CSS) provides quick, dependable delivery of finished
II products to CTC subsidiaries while exercising close control over funds employed in

maintaining finished goods inventories and accounts receivable, as well as over sales,
• transportation and warehousing expenses. It accumulates information regarding System

II 

c6stomersi future needs and satisfaction with past services and products. With this
ninformatio as a guide, CSS advises its suppliers of future requirements in terms of

_quantity, quality and needed new product developments to obtain for its customers

II 
suitable quality, and be prepared to supply to its customers products of recent

the benefits of bulk purchasing, assure its customers of receiving products of

design as needed to permit them to render service to their customers in accordance
with their service objectives. - •

CSS.has the responsibility of billing, collecting, remitting, warehousing and
aC'counting for products ordered from Superior and other manufacturers for use by
the companies' in the Continental System.' It also handles credits, adjustments andassists with claims for transportation damage, as well as handling . complaints ordefective Materials, Shortages of materials or other supplier deficiencies. CSShas the further responsibility of analyzing product usage and performance for ti-1preparation of reports to the Continental System Equipment and Materials Standards• .



t.

Co,Loittee for its use in determining suitable material
 standards for the Continental

System.

At the end of 1970 CSS was in the process of 
stockinc its new warehouses at

• 0!fallon, Missouri and Reno, Nevada to supplement its 
Hickory, North Carolina we

in providin9 rapid nationwide delivery of products 
required by the Continental

telephone companies.

CSS also riaintains a systemwide material and spply 
catalop so that all

Continental operating canpanies will be aware of System
 standards with respect to

materials and supplies.

11 Continental lelephone Laboratories, located in Hickory,
 North Carolina, was

-set up as a Superior divi.sion in 1967. It performs research and development for

Superior's manufacturing operations and for ContinentalIc
 telephone operating coopenic

Communications Aonaratus CoEporation  (CAC)

. CAC has a manufacturing plant at Keller,. Texas supplyin
g load coils, station

apparatus and related products to the telephone in
dustry. It is a subsidiary of

Superior.

II Communication  Apparatus Company (Canada) ltd. - CAC (Cana
da)

p;r;
, Through the CAC acquisition, Superior acquired a 50% 

interest in its first foreic,

facility, CAC (Canada), which produces cor:nuni oat ion 
products at Stratford, Ontario.

Superior purchased the other 50% interest in 1968, and now operates CAC (Canada) as

a wholly-owned subsidiary. 
!

- Comm/Scope Corporation (Comm/Scope)

11Growth of demand for coaxial cable products 
primarily for community antenna

television (CATV) led to construction in 1967 of a new 
coaxial cable plant at Sherri I:

Ford, North Carolina. Co.;_m/Seope, a subsidiary of Superior, assullcd the managemen
t

of the Sherrills Ford cable plant in 1969.

Continental Telephone  Electronics Corporation 

In 1964 Superior started a research and development 
program leading to the

Electronic Distribution System (EDS) family of products. 
The EDS subscriber Carrier

_
-systems are designed to reduce time and cost in upgr

ading multi-party telephone

service and serving additional customers. They are produced by Suerior's

. Continental Telephone Electronics Corporation,
 at Euless, Texas.

Continental Trading Corporation 

In 1967 Superior established Coninental Trad
ing Corporation as a western

hemisphere trading corporation. Continental 1rading sells cui,munications equipment

In western hemisphere countries other
 than the United States. Continental Trading

• operates an orfice and warehouse at Miami Lakes
, Florida.



1

1

imcor, Incorporated

Supe i. IC) r acquired majority ownership of Amcor, Incorporatcd in 19/0. Amcormanufactures electronic and ccc.rlunications products at Raleigh, North Carolina.

Universaltz-ncaster, Inc.

.Universal Lancaster produces meters and regulators for thc: gas utility industry-at three manufacturing facilities in Texas and Ohio.

Republic Wire and Cable Corporation_ _ _ _ _

Republic Wire and Cable Corporation, acquired in 1939, distributes
_control cable from a warehouse in New York City.

Link Ccmmunications / Inc.

elevator

Link CoJimunications, acquired in 1970, modifies and supplies terminal equip,,lentfor data coranunications systems, and also manufactures electronic -cmponents. Itoperates two plants, in New York City and Copaigue, New York.

Metelpel  Products t_ipc._

CIT. acquired majority ownership of Metelpel Products in 1970. Mctelpel process-.
es ferrous, non-ferrous and paper scrap at its plant at Bettendorf, Iowa.

VIDAR.Coryoration

, In June 1970, CIC acquircd VIDAR Corporation of Mountain View, California.IIi ! VIDAR produces VICOM digital transmission systems, VIDAR datir acquisition and inte-lir grz,tion equipment, and Autolab as chrollatogrRhy equipment at plants at Mountain
,

View and San Luis Obispo, California.

11



SERVICE OPERATIMS

Continental Telephone Service Corapration_

.Continental Telephone Service Corporation (Service Corporation) has thc.

responsibility for performing certain services for all the companies within the

Continental System.

The Service Corporation has eleven operating divisions - the corporate office

in St. Louis, Missouri, the telephone division in Bekersfield, California, six

operating divisions and three data centers. The corporate office performs services

for all the Continental subsidiaries, the telephone division performs services fo
r

all domestic and foreign telephone operations, and the six operating divisions an
d

data centers limit their services primarily to the domestic telephonc.operating

• subsidiaries within the division boundaries. A management service contract has been

executed between the Service Corporation and each of the telephone operating sub-

sidiaries. A copy of the contract is included herein which outlines the services

perforfacd by the Service Corporation. The distribution m-thods of billing subsidiari

for Service Corporation services from the corporate office and opgrating divisions

is set forth in an enclosed accounting memorandum entitled, "Explanation of

Operations of Service Corporation and Basis for Distributing Costs".

. Leland 1.1z!st Di rectory Company 

7

The Leland Mast Directory Company sells the "Yellow Pages" advertising and

produces directories for some 220 telephone companies. Of the number, 167 are for

'companies outside the Continental System.

. The 331 directories published in 1970 had a combined total of 1,125,575 tele-

phones.

The compilation of the alphabetical listing's and the "Yellow Pages" advertisin:

'material is processed in the Company's general offices in Overland Park, Kansas. The

actual printing of the directories is done by two cOmmercial printing establishments

-under specific contractual arrangements. Both firms also print directories for two

Bell Companies.

e The Directory Company has 83 full-time employees including 41 "Yellow Pages"

salesmen who are located in their assigned geographical sales areas.

-Medusa Leasing Corapration 
"

. Medusa Leasing Corporation (Medusa), a Delaware Corporation, is a wholly-owned

subsidiary of CTC. The principal and only office of Medusa is located in

Bakersfield, California. Medusa's ,firlance lease, agreement is specifically designed

and administered to satisfy the autemotive requirements of the operating telephone

companies. it a reasonable cost.

G.

Medusa is in the business of leasing vehicles and a nominal amount of work

equipment to the operating subsidiaries of CTC: Vehicles are purchased for lease

filar

c;s_



•

fredi dealers within the respective service areas at fleet prices. Origin 11 lease

terms arc 24 months for passenger cars, 36 months for installer service trucks and

GO months for construction trucks. Leases may be renewed at reduced rates subject

to mileage, condition and adjusted salvage value. Generally, Medusa's lease rates
have .been designed to recover vehicle cost not of salvage, interest and carrying

charges, administrative expenses and a reasonable return on investment. Final lease
settlement with the operating company leasee is based on a comparison of salvage sale
price with predetermined salvage value. An excess 'of sale price is refunded, a

deficiency is charged.

West Indies Telephone Service Corporafion

The principal function of West Indies Telephone Service Corporation is to furnish
directory services to Grand Bahama, Jamaica, Barbados and Trinidad and Tobago
Telephone Companies.

11 4CATV OPERATIONS

1
1•

Continental's CATV activities, through its whplly-owned subsidiary, Continental
Transmission Corporation, and new acquisitions expanded considerably in 1970, its
fourth year of operation. At year end Continental was operating a total,of 70 systems
serving 94,000 connections in 18 states. Of these, some 36,000 connections are out-
side areas served by Continental Telephone Companies. .

HOLUM; AND FINANCE OPERAIIONS

. Continental  Telephone Company of North America

• 
. Effective January 15, 1970, CTC, through a newly formed subsidiary, Continental

'Tele'phone Company of North America, acquired thtagoperating subsidiaries of North
American Cumunications Corporation. On Marcg 15, 1971, Continental Telephone Company
of North America was merged into CTC.

Continental Telephone Holding Company, Ltd._
• e '

•

• . Continental Telephone Holding Company, ad., a wholly-owned subsidiary of
Continental Telephone International Finance Corporation, is a Canadian telephone.
holding company with holdings in Canada and the Caribbean. It.was formed on

• 
 .

September 26, 1966 by CTC for the purpose of acting as. a holding company for .foreign
----p•roperties.

-

Contimmtal Telephone international Finance Corporation

On' February 19, 1968, Continental Telephone International Finance Corporation,
a wholly%owned subsidiary formed by CTC for the purpose of financing foreign sub-
sfdiaries, received from CTC. 100%,.of the outstanding common shares of Continental
Telephone Holding Company, Ltd. in exchange for common shares of Continental

. Telephone International Finance Corporation.. ..

•

•••-.



OTHER OPERATIONS

Consuners Money_Order CorEpration of America

Consumers Money Order Corporation of America is a ce:amercial money 
order business

selling orders through appointed agencies consisting mainly of re
tail grocery, drug

and variety stoles. Consumers also is the majority stockholder (approximately 75'4)

of the Commonwaalth Bank, located in Wentzville, Missouri.

At the time Consumers was acquired by CTC in November, .1067, sales 
of Toney

orders were at an annual rate of 2,100,000 items in six states. Present sales of

money orders are at an annual rate of 5,300,000 items, through 2,000 
agencies in

sixteen states._ .

Continental Data Services_c2fRpration

In 1969 Continental Data Services Corporation was formed to enter i
nto commercial

' data service activities. The functions of this operation are completely separate

from the data services performed for the Continental System. Continental Data is

composed of two divisions; a management consulting group and a data center operati
on.

The consultants advise clients and design, test and implement computer
 and non-

computer oriented management information systems. The data center is engged in

running and maintaining systems designed by the consultants for clients outside the

Continental System.

• Financial Data  Service_, Inc.

Financial Data Service, Inc. was acquired on July 24, 1969 by CTC. It sells

installment loan services to more than 1,000 banks located throughout the country.

'Th'e service includes a computer printed, magnetic ink encoded coupon book, a pre-

calculated and computer printed lo-an ledger c'e,cd a-nd a monthly computer printed

analysis of installment loans. A similar service for mortgage loans was announced

in May, 1971.

Nat iona 1 Comput I nq industries 

National Computing Industries (NCI) markets software products developed by others

and by its development staff. Its major products are Work Ten and RSVP. Work Ten

is a high level ccmputer language and file management system which produces well

documented COBOL, and substantially reduces compute'r.systcm development and prograr,min:

machine and personnel time. RSVP is a file interrogation and report generation system

which enables an executive to access a data tape without requiring the services of

computer programmers or system analysts. The products are marketed through the Unite('

States, Canada, Mexico and Europe.

Financial Data Systemsj Inc.

• Financial Data Systems developes and markets "on-line" computer software systems

for banks and savings and loans. Its principal systems are a modular savings poss-

book posting and accounting software package, a certificate of deposit package, and

e a mortage loan package. In addition, the Company has developed and is marketing an

"on-line'' stockholder records system. In St. Louis the Company operates an "on-line"

-data center for several banks.
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CONTINENTAL TELEPHONE COP.PORATION

Years ended December 31, entries in thousands of dollars)

Telephone
1966 1967 1968 1969

Total Telephone Plant+ •••• ••• 666, 494 829, 428 99.8, 292

Total Operating Revenues* 125,092 151,130 174, 910 202,545

Total Operating Expenses* • 95, 896 115,775 131,574 150,023

Net Operating Income* 29,196 • 35,355 43,336 52,522
Adjusted Net Income** . 18, 007 21, 826 27, 41,9 32, 806

Manufacturing 8,r Supply

Manufacturing Plant+ - 11,311 • 13, 835 15,812
Net Sales 53, 992 62,633 70, 496 96, 885
Net Income 5, 490 5, 943 • 3,841 6, 278

CATV, Directory, etc.

Property, Plant & Equipment+ 13, 812 • 22, 434 29, 207
Net Income (111) 595 1,252 1,376

Consolidated Net Income 21,415 24,757 • • 27, 661 33,475

NOTES: tubstantially at original cost.
*Reflects retroactively the effect of

subsequent poolings of interests.
':(*In'cludes misc, income and

interest expense.

1970

1,170,489
- 237,333

175,765
61, 568
37, 841

22, 726
119,948

8, 012

38, 296
818

40, 435

a
SOURCES; (1) CTC Annual Report for Fiscal Year

ended Dec. 31, 1970.

2) Amendment No. 1 to CTC 1970
Annual Report (above)

3) CTC Data on Mfg., Supply, Directory
and Service Affiliates. Prepared
at request of Joint NAR.VC-FCC
Subcommittee for the year 1970.



OFFICE OF TELECOMMUNICATIONS POLICY

EXECUTIVE OFFICE OF THE PRESIDENT

WASHINGTON, D.C. 20504

March 23, 1972

Miss Sharon Black

OTP Support Division

Boulder Section

325 S. Broadway Room 1-3001

Boulder, Colorado 80302

Dear Sharon:

Thanks for calling my attention to the A. D. Little breakout of_

investment costs of USITA and Bell.

One fact which might account for the differences between the

figures is that my dollars were attempting to estimate percentages

of annual expenses (both depreciation on investment and operating

expenses e.g. salaries etc.), while A. D. Little is looking at net

(undepreciated) investment only. I don't know how one proceeds

to reconcile the two figures -- but it should prove to be an inter-

esting task for you. It also will certainly highlight those areas of

the telephone business which are most capital intensive (small

differences) and those which are more labor intensive (larger

differences). This distinction would be very helpful in our future

studies of this industry.

Sine -r

ebastian A. Lasher

Lt. Col., U. S. A

-



GENERAL SYSTEM TELEPHONE OPERATING AREAS
IN THE UNITED STATES
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Information Service

January 11, 1972 Meeting with Joyce, McCrudden, Polishuk, and
Salaman, to discuss management information
system.

January 13 Meeting with Lyons and Salaman
library automation.

February 17 Reports on MUSE information
from Meta-Language Products,

February 29

March 3

March 20

March 28

April 6

to discuss OTF

system received

Meeting with Joyce, Lowe, Polishuk, and
Salaman to discuss information base activity.

OTP library (4500 titles) processed on machine
readable cards.

14 files available for computer access within
Telecommunication Services Center.

Draft report on "Guido to Telecommunication
Services provided to Joyce and Hinchman (ISI)

reetinq with Joyce, Polishuk, Roberts,
concc,rnin- information base requirements.

Meeting with Potts, Rosicb, and Salaman to
discuss MUSE system.

Preliminary population data accessible.
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Preface

The Department of Commerce, has provided telecommunication

services to the public, industry, and government since 1942. At that

time, the North Atlantic Radio Warning Service was established to

issue forecasts of radio propagation conditions for high and middle

latitudes of the northern hemisphere. Based on advances in tele-

communications since then, the higher demands in operational system

performance, and the new tools and techniques :vailable for information

processing and dissemination, this service was revised on July 1, 3968.

The Telecommunication Services Center was established, forecasts

were issued in terms more applicable to system operation, the service

area was expanded to worldwide coverage, and computerized info:i•mation

processing was used to the greatest practical. extent. These forecasts

continue to be available based on current solar-terrestrial activity.

The demands for telecommunication info.,mation, for example

for policy analysis, frequency management, and.o,.-ernment and business

decision making have prodded further expansion of this service. The

available information and services are discussed in this guide.



Introduction

A number of services are provided within the Office of Tele-

communications to assist in both the needs of its own program manage-

ment and execution, and to provide telecommunication information and

assistance to others, particularly the Office of Telecommunications

Policy. Examples of these services include telecommunication data

bases, information files, and analysis models and routines, maintained

in the Telecommunication Services Center, record keeping and analysis

assistance for the government's frecrJency management activity of the

IRAC Secretariat, and general consulting and advisory services to

federal, state, and local government organizations.

This Guide of Telecommunication Services provides a description

of these services, and information necessary for access. It is formated

to allow updating as the services improve. For example, a page number

that includes a decimal point indicates an addition, arid should be inserted

in appropriate numerical order. .Bulletins announci-n_c- changes to the

services will be i.sF..ued periodically, and should be filed at the end of the

next section, Te;ecommunication Services Center.



Telecommunication Services Center

The function of the Telecommunication Services Center is to

provide the primary core of information, data, and analysis tools

required to examine, evaluate, and analyze telecommunication problems

and opportunities. The nucleus of the Center is an automated access to

files containing this information, data, and analysis tools. As the

capability of this Center expands, bulletins reflecting changes are issued

and should be filed al- the end of this section.

Initiation of Service

Access to this service is available through conventional remote

access computer terminals, using the commercial or :77C telephone

systems. The number to be called depends upon the speed of your

terminal according to the following table.

Commercial Number

speed I 10  j 303-494-7100 thru 494-7104

(characters 15  494-7108 thru 494-7109
per second)

30 494-7110

Boulder Laboratories

3011 thru 3018 

3001 thru 3004.

71 thru 3732

FTS number is 303-499 + Boulder Laboratories number.

Terminals may be damaged if used at higher than the design speed

(most inexpensive printing terminals work at 10 cps).

Current system status can be ol.tained from a recorded message

on 303-499-100 ex:. "'915 or for FTS, 303-499-3915. Lefori.-nation con-

cerning the cn be 01-"?._ined by acccsi-:7-17 "ncy.rs"

-di s L.„.s s eci

After the number, a tone indicates the r;v:tena is ready

for interaction terminal, an t will respond wr;.::). •

r.,,- , •

(7. CO -Cis.: • - Sr.: K. c.YXX:-..-:Cd;XXXXX7

' .• :••fC t..nos(•• ni)ua,



or

ACCOUNT PLEASE: K4(CR)

PASSWORD: XXX (CR)

USER NAME: TIC (CR)

PROJECT NUMBER: XXXXXXX (CR)

The "X" inputs above are used for system accounting purposes, and

will be assigned by the Office of Telecommunications. The system will,

in general, accept either upper ot lower case input:.

If the user detects an error anytime during ,...*se cf the system;

he may abort and restart by typing the escape (ESC) -key, ihe alter mode

(ALT - MODE) key, or CONTROL-SHIFT-K.

The system will then respond with the date and time, and:

;1/4* TELECOMMUNICATION SERVICES CENTER=!-*

TYPE (IN CAPITAL LETTERS) YOUR INITIALS ./..ND LAST

NAME, EXAMPLE: l JC.M.ITH

E (CR)

If at any zime the system returns with: -, L.ype `.t.: to reinitiate

service or type LOG if finished. For c-kample,

- TIC (CR)

or

LOG (CR)

If a mistake is detected on inputing CONTROL A

will cieletf-- prcvous character, 1-:.-pi:g CONTROL '
. . . enti:..c.:

* (CR) Ca? Hart, . wh.ir jenc.
pnv un '

..... IT.' I. '

**
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Discussion of Files

The following TSC files are available for access. In addition, a

number of public files are available to system users. Public Files are

discussed in the next section.

Sample runs are included following the indices.

TSC FILES

INDEX OF TSC FILES

March 20, 1972

Subject Pile Code :1-_'escription Page

Service Information

IND Index of available files

NEW Current charges to services 5

PUB List of public files 5

SER Services to the Office of
Telecommunications 5

Cable

CMS Cornanor-Mitchell CATV

7.,conoraic Model

Satellite

ORA Catell!....;:e elevation for

geostz.,...tioi)ary orbit 15

ORB Satellite geometry calculation 16

SAT ;•elay system
.rerfc:-:-lance 17

STR 17-or- rels..r system

• • 22

UTL ..!'13:1- • -elenhone satellite

opa.gation Forecasts

t 24

-.:_ens..?.ne... fc... cc...-..oi. 26

Ci.jr,'. rc )1- r.... f'ncliticir, 27

'-.-.--..,/... •,-.•'r.:A“--.)-)7 f. •..._ ...od 2E

4(...t 1,-

, fli /1V



Description5_,

Service Information

IND

IND is the index to all available files, as presented on the

previous page.

NEW

NEW is news on current improvements, changes, and problems

concerning the telecommunication services that have not yet been

reported in the bulletin.

PUB 

PUB is a list of all files that are generally available on the

computer system, but not maintained by personnel of the Office of

Telecommunications. Information on accessing these files is contained

in file PUI. PUC initializes the system to access public files. Infor-

mation on these ffles begins on page 30.

SER

SER is a brief discussion of the services available from the

Office of Telecommunications, and the points of contact.



C MS
Cable •

ly::-TTFY. -1"!PE. IND)C7!.S

I
D 0 YOU ;!--!Er.) AN -.-f:ZPLANATION OF TK"::: INPI!T?

fIS PROGPz\v.TILL ,s7K Fcrp

ITITLF,= TITL7 OF RUN.

II TOP100=1. IF FIR' IS IN ONF OF TEF TP 100 !?.?..I1=2S: 0. IF
CEAN20=1. IF FIR" HU 20 CANNEL CAP=tFtILTTY: O. IF NOT.

IIICT7.I= TH7-2 NT.TY3EFF
THF YOTHLY RATE FOR TKE FIST ("O'PLF.T.

RAT2= THF ''ON'LY RA.TE FOR THE SECOP.D
RAT= TH7 oN:- rn CONNFCTTON PATE.

II COSTU= THE UND71RGRr.'UND CADLF COST PFR viLE.MTLST:= TiF. PERCENT OF MIL'S OF 7NDERG.RnTTD CA:71,E.

11 

DERAT= THIE DEBT FOUITY RATIO.

11:71 !I_SYYPTOTTO PENETRATION.
STZE= THE TOT;L Nfl:C.-3T2R OF HUv,17.3 SERVED TN YEAR 10.

IIHCUSE= THE HO:-IES PFR 'IL' (DENSITY).NEW'S=1. TF A .7:-WS CHAP'IM IS PPOVICFD: C. IF NrsT.
TIME=1. IF A TP.11-7, WHATHER CHANNEL IS PROVT71ED: 0. IF NOT.

THH: ::.:UM.12:7.1. OF C":-!ANN7.2L

IIHOPS= TH7. NUYEER OF FOPS PER YICROWAVE CHkNNL.CASYIN= TKE CA.SH PALANCE
'hINTRAT= THF.; INTERFST RATE PAID CY 7ORRr)WED

IITNFTOLD= THE N'ITYBFR CF NE.7:7OR'‹ SFLMTTONE AVATLAu-LF WITHOUT

r...

gsr-I••••••••••

FOLLQIrc T=ARn,YETE.:7S.

NOT.

CAEL7.

TNDoLT:= TIJE =P7R CIF INDE7-7NDEl\FT ST.V7TOS .A.‘TAILA,L7
IIIEDOLD= NUE-F7R OF FDUC;TIONL ETATIONS T.VAILLEn171TOtT CA!-1

THH NUY,EFR OF NETWO 7.: STATIONS AVAILF WITH CAELF.
INDNEW= THE N=ER OF INDEPENDENT SmriTTONS AVATLA WITH C.A.'47-7.

II
IEDNFI.W= THE NUY.EFR CP FDUCATION.AL STATIONS AVAILA3LP: WITH CAH,7i'.
T.O.rqN1=1 IF MICI-Z07.7AVF EQUIPV.ENT IS 0.117FD: 0 IF P.ENTE7'.
TN7-2-3Rvr7- PROPOSE:: PECULA.TTONS: 0 FOR CURRT.

11
1TOP90--,1 7F IS IN 'NE OF THF TOP 50 Y:'1:0 -7c-: 0 IF NOT
7un.L:-A D:JAL Czti--.J,7-: 20 CHANFL LAPARILITY: 0 "AY?.
TrTNeP.(7,- FOR 7.7.Niur COF,T OF,IGIFATIC-C SYSTITM: C FOR STAIDAS:-:,

IIz.DTN= ANY-z..I., ..D1i7'..-=:TT

T.771,7

z-r7,7r-IN  7-OLT.A?S/SUFC9IBEI=.

FT.t.7.-2 THAT SEC-IN -ITK N"T".SHOULD
,Er) FY CO"' IYtUT.

T ,E1,-.7 - SE ULD

GTV:1!N A 2 D/-CIT r7zr.
G •

OHANC71:13
YOT"



FCC
' TvP: 0'.7TS -21=W: -i!OP 100
SIZ IN 10TH YEAR = 3500.SUI357C:.1!--3

6.9 (
1.00

CS 1-'SSE1) = 4211., TOT.zj, C.A.-3LE
10) miLu, OF ':.'NDT-4TCOU CD.LH AT

APPT7:0XImATE DHE3TP:OUITY RATTO .100

Z= 63.7
10000.

70. ECY.HS/';IL.F:
PFR MTLP.
RATE OC NOTHS

SINb."1"'S OFF ATR

1 N7.:;TWOCS
0 TN1:7P7NDNTS'
0 EDUCATIONAL
1 TOTAL .

TI-1."7. NUMBER OF .TH E:

t:TBSCRI (=I:CY:7TH
FAR I NC R1---ASS AVERAGF,

1 902.2 722.3 902.433.5 216.6 108.7 103.6 36.9 36.10 SO

UT IS THE NUXBER
:ATI': OF R----"..a7RIv:
TNCL"DTCG POLE RENT

451.1263.2075.2742.
3067.
3229.
333E;.

3410.

-- 3446,

3422,

CEL F STG:.:M,F;
.7 NI7TWO7.M.-3
1 INBHTDENTS
0 EDUCATIOrIAL
a ToT4L
5 TOTAL %',IM.:(Y.,7ATF,

TA 'EL F

ENDING

!..7A:ZT?

PFNETR-WIO

902. .19
1624. .1 11
2525. .52
2959. .61
3175. .66
3294. .rp
3392. .70
3426. .71
3464, .72
3500, .72

OF TEL TA2L YOU WANT?

EXCLUDING °OLT.. RENT

8.69% - ASSUvITNG 10 YEAR9.s% ASSUMTNG 1 2 vE2..R10.31% - ASSUMING 15 YEARLIFELIFE

II IS THE NUMBER CF THE Tz,72:.-

1

YOU WANT?



I ALT, VI\ 21„ \,771I 1:E:;

"CO1)1, !;('F'.)" BE USHD m0 C..LIC-E A
CiPYCTER(S) ;N.T TH7, TI Y,H OF INPUT P.PFn1)--- C4-P.3TAGS RETURN.

":-ST

10 ITITLE=(NA':E)HYS oti- LE TV CO.
r.P ? 1 0 0 = • ) 0

CN\'20=(X.)O.

29 T. CH (

▪ RATT:1= (X. )6.95
▪ RAT7-:2=(X.)71-7-

15 RAT7H=(X.)17.50

( X . )157:67.
MILFSU= (x

IS (x.

i(
 Asv7,..P=(x.)75,
) sT7,7,..(x.)25oo._

4 HOUS=(X.)70.

22 NFWS=.(X.)1.
TIM3=(X.)T7-

SW=(X.)0.---

cz\sriN=(Y7)25poo.
AINTRAT=(x.)10.
INFTnLD=(7,)1,

TNir)0T.,D= (7.\: ) 0 L.
TEDOLD=(N t).21_

TNDNI-T,)11._
TPDN.P:W= N,)77

TNFWR.F:G=(N,TO,

TTOP50=(,)21.
TDT:)L=(N o )0...

ADTN=(:(..)0.

YOU WANT TO °F.ANT4' 7"\lv OF THE PARAMETRQ?

-PUT FINISHED. WATT FOR 7---RCG:-RAM TO ASK ABOUT OUTPUT.

II YOU WANT To Krow ',7HICT-: -_-,,.ELEs
,..,,s

It
1V1-.7.

7-i GIVL--=' LP
GTV7-253

7A311:77,3 GTVF,S

1B (=TV:::::: LE
GIVc'S---3LE

'71A7.1,76 GIV'-7:-

r"-n7?, n-rV---:F
r.!7 W.:: •

RL 0 TP'.

'!---7.L7

vC j

TNPU7 PARnY77T=-T.5z.

SIT CRTB7R

An7

7N20Y7 
SnUl'..C- (7'i= .
TL7S-7S OF FuT
t_TY OF T-
L.PTTAL

-

kVAIT.7A3T,7-??

N IPUT.
?FF. P:RC.X.:RAY,

OF '0- ..qANT?

6



c../E.Tt.T

FirsT

.FTNISHFD. WATT FOR PROCT;IY. TO .T.,..Sr.< DOUT

IS THE NU.....ER OF TEE TA'31,7:: YOU WANT?

--02RRT 7:TC RHGULTT0ic.9
rnTY?"!:: CUTSTDF ?OP 100

STM SIZ1.' I:: 1012F YEAR = 2600. SI=CRIlivRS
TOML 7-10:1.7S PAS= = 3574., TOTAL ..!ILS C.AJM7 = 51.1

5.1 ( 10) NILS OF UNDEFG- D CARL:, AT 10000.
1.00 APPRn:7YATE nE3T/--2,OUITv PATIO .100 INTEREST

IISTGNAL n-i.' ;IR
1 NETWORKS
0 IND7PENTITS

II0 EDUCATIONAL1 TOTz‘L

IIr, AT IS THE NUMBER 0.t'' THE

-11--
1.7F.SCRI737 GPsc'T-IT
. -..A.7< INCRFASE 7,..VER?:,GE

1
2
3
4
5
6
7

10

670.
536.
670.
322.
1E1.
80.
80.
27.
27.
27.

IS r."-7.. •••:-..1, • •••••..-

335.
938.
1541.
2037.
2272.
299.

2479.
2533.
2560.
2537.

" 7-• THF.

CABLF SIGNALS
7 NETORKS

TNDI7P7NO2NTS
0 EDUCATIOAL
TOT7\L

5 TOTAL ICROWP.VE

TYPLE IT.7 WANT?

ENDING PENFTRATON

670. .19
1206. .3/1
1E76. .52
2128. .61
2359. .66
2439. .65
2520. .70
2546. .71
2573. .72
2600. .73

YOU '".i7.:T?

70. HOYES/ILE
PER MILE
RATE ON NOTES
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. O. O. P. 13447.

II 
5 9607. 0. 0. 0.

0. 
9607.

6 7371. 0. C. 7371.
7 6903. 0. 0. 0, 6903.

II 

0L.
_ 

5326.
5376. 

n
L.,

0. 

0.

0. 

0,
0 

0. 
5325.

5376.
10 542G. 0. 0. o, 5426.

11 TOTti 10441, O. O. 0. 414355.

RATE OF FFTURN
INCLUDING 1,0L'F. RENT

• t

EXCLUDING POLE RENT

2.84% - ASS=NG 10 YEAR LIF7, 4.10%
3.67% - ASSURING 12 YEAR LTF 4.94%
4.44% - ASSI.IMINC, 15 YEAR LIFE 5.73 

2.84% - ASS=NG 10 YEAR LIF7, 4.10%
3.67% - ASSURING 12 YEAR LTF 4.94%
4.44% - ASSI.IMINC, 15 YEAR LIFE 5.73 

WHAT IS THE NUMBER OF THE TAY;Lv.'YOU WANT?

.11011,....

C7\PITAL EXP-7.NT)T?-vD1:‘c

ONE TIME 7XPENDTTURES.
HEAn7'..ND 29200.
MTCROT:7Wm. o.
DIST. ABOVE GRO7iND 183800,
DIST. BFLOW GROUND 51055,
POL'r] ARRANGMENT 13785.
TOWER 10000.
BUILDING 3000.
INVENTORY 6516.
TCOLS AND TEST HQ. 4642.
FURN AND LSHOLD 8900.
PM. SERV. CEANNELS O.
TWO WAY CAPABILITY 0.
SUBTOTI\L 309904.

.

'.1:77.AT IS THE n37..7;77 THE TAEL7 vOU r.7.7,V7?'.1:77.AT IS THE n37..7;77 THE TAEL7 vOU r.7.7,V7?

‘7r-)

Dn v07.

‘7r-)

Dn v07.



17
0.

21
e0.

00
TNT-,Tyri

Ic NT.3 07R THE FIRT

FiNTSH-HT. 7"AIT FOP PROGRAM TO kS'A AE;OU72 OUTPUT.

Ts T-!-E NUE3ER OF .•THE TABLT YOU

1
CuP.R'7INT FCC REGULATTOCS

OUTSIDE TO? 100

c*:TANT?

SvST7-'i?. SIZE IN 10TH YkR= 2600. suPscRIT:IwRs
HO 7S Pii=zSt.'D = 3574., TOTAL MILES CM=ILF
.0 ( 050 MILES OF TiNDERGRO= CABLE

1.00 ATD1-"'ROXTA,TE DEBT/EQUITY RATIO

TOTAL
AT
.100

STG=1.LS ATR

1 NET-COR;S
0 INDEPEND7,TTS
0 FDUCATION1AL
1 TOTAL

CABLE -f(-4NAts
7 N.77T7ORKS
1 INDEPENDENS
0 EDT'CATTONn.L
TOTAL

5 TOTAL MICROWAVE'

r..7ITAT IS

4

TABLE YOU i.-:ANT?

= 44.7, 80.
10000. PER
TNTPRST RAT:' ON NOTES

H0f-072:S/Y,ILE
MILE

THE NUNBER OF THE

INCOE AND CASH FLOW
YEAI R7VFN:

23546.
2 7S930.

131313.
1735E2.
194115.
204292.

• 211'243.
215311.
21C94.
..*z0377-2.
,;773C6.

-OPERATING
EXP3NS1-7:S

137226.
132373.
148224.
16n9-)5.
1E4Ersg.
167922.
16949.
16921'.9.
170070.
170232.
°5975g.

OPERATING
I-2ZC(LOS-3)

-102620.
-5P94'4.
-16910.
12637.
29457.
?6410.
41747.
4c,9c,1.
4024.
50096.
79790.

_n_t7p.p.r.:cTAT0N PRST3,X
INC;LOSS)

O.
11979.
20557.
26231.
28258.
29715.29715.
9752.
29232,
280a t
2t:62;:-;

/

26561.
29043.
29975.
31242.
32159.
32972.
33544.
34C73.
346M2.
1.5145.

".;.6')2r.

-i 23241

-67442.

-6176.
1535.
7353.
“-72.

.20.
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YFAR
EXP-SNDITUR7,S
DROPS SIGNAL

.1 13402.
2 14263.
3 19273.
L 12674.
5 9155.
6 71n.
7 6725.
9 5285.
9 5336.
10 5396.

TOTAL 99237.

T3PGRAD 20 CPN C.,-‘.P CIG EOiIP % TOTAL

0. 0. 0. ' 265614.
0. U. 0. 14853.
0. 0. 0. 19273.
0. 0. 0. 12674.
0. 0, 0. 9165.
0. 0. 0. 7129.
0. 0. 0. 6726.
o. .0. 0. 5285.
0. 0. o. 536.
o. 0. 0. 5386.
0. C. 0. 351449.

WHAT IS THE FUn8F,R OF TER TAF,LE Y013 WANT?

DO YOU UIS TO RERUN THIS 1,)0CRAY:?
(mv v OR N) n
DO YOU WISH TO RUN DIFFERENT DRCRY4?
(TY?7?. Y OR N) n

• -.

• .

•

 A



ORA 

SPECTi'v LETT--7,R DRcG7tslz%.n NAME (FOP

Satellite

TYPE INI-.))ora

"a.T IS THF SATELLITE Lr'NCTTUD7, IN DECREES?(0.0

USE TTEST + FOR 1 .7%qT

135.50

rne,102.n)

rqHkT IS THE E;,RT":! STATION "1,NCITUD7-2 IN DEGIRES?(0.00 TO 10.0D

USE — FOR ';7EST + FOP EAST

142.75

WIRT IS TE Ei!..RTF ST?imT(r: "I.ATTT=. IN T:17GR=77S?(0.()n 70 93.00)

USF — FOR SCUTH + FOR NORTH

39.50

EL7VA7Tr\-•:. ANGLE T

DO YOU 70 FEP.0 T7-:TS'7,--=ROGRAn?

(TYPE Y OR N)

43.65 DEGR7ES



OR 13 • ( -

;':(2".(.'Y 3 LiY!';.' NAY. (FC) INDHX IND)or

TEYS POGRA!/: ELEVATION !CLE, TRUE t'17..kr.T:.:G TH:-7, NORTH,
S=LITF c:.11. RA= TO
A G-ROE,TATIONZ A NOi':-.7,C ST"LLTTF. ANS,iHRS TO':27JESTT-02;S SHOULD
BE FOLLOWED BY A CO:IA AND A RF:PURN, 15.12, CR.)

1

II 2,

I WHICH EI.STP--.:ST HF2.'.TSPIRH IZ.TY7'. SATTTE cri'ATTcyED TN?
(E FOS EAST, F01- '77ESr11)

FOR A GECF2TATTOv CR-.-?LiT, OR. TvP7?. 2 FO -1 A NO;-SYNC OR3IT.

'.??,AT IS SAm=IT7.-: LOYGIFT7DH ILT

I 135. 50

SPHERE
FOR NOT, S FOR SOUTH)

'2EGR--77S? (0.00 TO 1F-0.00)

SATF.LLTTT ..TA7IONED IN?

I.THE SP.T-:*.LLTTE LATIT-D IN 7.7.GIZ=S? .00 TO 90,00)

35.25

112T IS TH-.7;. SAT7.-3LLIT'22 ALTITUD7. IN NAUTICAL MITI:FS?

WHICH EAST/72ST H=ISPHT.:RE I$ TY7
:FOR 'ST,

Is

Ez.P.11;-: ST"7ir7

THE EARTH S?AlTION LONGITUTE IN

'-7HAT
(N FOR NOF:=

7.77-IAM IS

51.50

I:
SOUTH

7s7GR7HS? (0.00

TY 1-- .ST7,717C7.; IN?

T.aTTTUDTE ig

• :73

Dr-7P11-'

TO) 1E0.

DEGREES? (o.ro TO £C OO)

11.7E. :.7"--ICT

.::216.53.,
4.2e DI7CP.'

.16

:CAL



Alr.
3 LIT.TTI:: PROC--: N, (Fr7 IND::X TYr2 TND)sat----ii

il 1
II

UPLTN"‹, TYPE'. 2R DOW:a.TN'K, TYPP 3 TO 1.1IT 2

Yor wANT TNpT,T, ^uFSTTONS SuPvP7c:S7;'? (v=v7,S, N=NC)

DoWNLINK INP7T

. 
r'kRTF.1). 7-'7=UFNrY, = 4E3.?„25

112. SATFLLIrE 7..YLTNK PO'qriz. INTO TRANTTTTNG P_NT=7NNA, WAWS = 10.
(3P.0= RHCFTV.7.T-: TNTIFFETATE !PLIFIL?,R BANDWIDT, KEZ = 0-.001

4. SATELLITE TF.'1.N(=ITTPR ANT:.*N^7; ?r".!FR (=ATN, D9= 2.

1
16
113

.1.110.10100•Mall.

• TVIDIF 1. TO Por.7R rzviN
TYPE 2. TO INPUT HELICA.L vi"=NN7,. DT.NSIOCS
TYPL, 3. TO TNPUT DARA.EqLIC REFLPr'TCP DIXESTOgS. 1.

. GP.O.UND AN'"ENN 1%. GYP:, 7)7, = 4.

mvP.r. 1. TO INPUT .2.-LPVATION AYGLE AND SLA.Nrn
TYPE 2. TO IND .T' FU-WATTON ANGLF 1\ND SATELLITF: ..T.TTTUDE
TYPE 0. TO INPUT LONGITUDES ANT'l TAT1TUD7S 2.

FT7!\T1I(7)N C2LF TO) 1-1--!0y HOF.IZONTAL,

16. F--;7\T'LLT--"- LT.rnITUD', 7Y - 36000.

lk. ml,PF 1. TO INPUT OW'2RM,T., ';'FFvCTTVF
--TyPE 2. TO'CUPULAT7 DETAIL NOISE AND PATH ATTENUATION 2.

15. TZA.INzALL .FiTt- AT (1:ROUSD STATIO, = 11.----

II
6. -. ,-:":-.: 'I 0 i:Cp T''.a.Y, TYT7 2. :';'_"R NIG-:--T 0.

27. Tv7-''' 1. TO TNPr:m T;7-7TVFF.
TvDy TO INP7T R7,-7TV77.!. NOTS7 7-r('-UP.P 2.

09. PvC-7-i- V177R NOISE D? = 7.

I 
r). 17. 11.''''=.:::: r'ONC-7 .1".D LIN.7 LnFc7S l'''7T',:=N TO

AN'7"- .11:73.7.qLS -7:- - 7-:7-- .7;',7r1-'7- VvF; =,'...c -%L.,., 
1-''-'
-i.

1

TZT7r.,

111-J:. -14.1C

-2. 1-(-:(----:.TY7N.,=TIC 1.

=

-nrv TH=

• ,, •, : z.?Cr: P

7 -• -

ro

^t-G=.



vOU Tr) LIST P'\T17, TNPTIT MvT'A?

DOLINK

^:=NO)

I WNLIN'‹ CkRRIFT: FREU5-:NCY
SAT=',LLTTF. r.g7:7NLTNK PCR INTO TF:TTTII:C; ANTTNA
rfluND P.FCFIVFR T 12-:THRDT 7‘TT-. :L.PLTFIFR ---,ANDTTD-PF
TL1,IT7.TT<ANS'4ITTFa ANT,-- Na. ?(.7: IN

.i.r)TIND R7.CIV7A-: .N1:"FNN. PC.)'R (....IN
S7,IT7LLITM,FVA.TION A.N(.7-1,--7. T7-7,.RDcz

TFLLTT--7 kL711-_TI=
,INF:\LL 1.21 m!' -vr (=.1ZnIJN71 ST,TION

1.=DAY, 2.=1::IGT-:7

11,CEIVT-1-1 r"CIS=.: FIGT,1P7

_•TTv.AT7'1D r'0NN 0 1Q ',ND LINT--• 1_,FS--2S
1.=RPRL, 2.=7N, ''..="TrzIN 7,7IT1-1

73IT-.:;NT TEYPRTT.RH rFc:ki----LLT.Tip

I
- 1)07gNLINr.: CALCT7LTION:=.

11 DiRRIFR F=?F.QUFNCvRANSTYTIF,Y AN-PFN',, POwFR '?ATN
RFCETV7P, hY.T--2N:"1 .P07FR CAIN

ILFVTION ANGL' TOTv.LLTTF.LAT PA1r2:'! TO SATFLILTT
TP,717. SPt.C7'1 PATH LOSS

IIOTAL 
LOSS7S

T-10'!,IV'TR FRn-N-P 1.'NT'NnTs='.

CLFA.R SKY NOT's--'-TFP7'.Rzl,TURI..'

IF
TP,L N-T F.' CL7A,R SKv

ARpT7R/Nr,Ts FOR cu.-1,.9. s-:{v

-FF7CTTVF S.-Cy NoTqF-T7y,p=7FvrT:R

CTAL =7171----CT7V7 =7-77mP7RATT7RF
APP773/NOIS-::: 17 7', FFFECTIV-7. .:--T

lc,:,-R FLUX D3-.2:SITY
FTGURE.OF YERTT (G/T)

D-7(..:TYTNITTC1?;

462.92 v.H2
B 4 O0
4.00
45.00

3762='.6=
177.43
15.29

11 63,44
leF.4R
1627.g=

33.21
ln . 67
1623.1.4
33.20

-90.e2
-22.E7

11

• I-, 1 FOR UPLTVK I Tv7-.7 2 FnRDr.NT1 7-,_ - I. . . i , 1

,o.YOU WANT 'N-'r3TIT_OX:--7 ::..:DiSRFcS-77,'D

111

2. (7-7--=:"Y

12

:77-1,F7,3ENCY, =

7,L7Nr<

rT?
T'"-= AOV
rw:c

DB

DFG KELVIN
DEG KFLVTN
EEC- KELVIN.
DB
D7G KFLVIN
DFC KFLVIN.

468.E25
10.000 WATTS

.001 KHZ
8.000 DB
4,000 DB
45,000 DGS

36000.000
11.000 /HR
.000
7.000 DP
7.60-0 DB
1.0n0

290.000 LEGS 7KELVTN

ISOTROPIC
IOTRnPTC

C2"

TYPE = TO OUIT

CY=':FS,

'CER TNT rr'T%..ITTTV-7

'CJ:

-,-.••;; 

TNTc.7-..-FDTAT-17,

'7*--.";: -I

•\I/4 Xii2

7.77-a7c = 6.
••••■••0110MIND

-.:12,-.7TD-P.;-7 5-4:,!--.Z



. 0

6. C-si:U.N;.: 7 Y-11::Nt:A DF.; = 4.

04.

TvDv
TYPE

1.
2,
3.

TC
TO
TO

1.7L7CikTI(..:r

IPVT -;F,L7-1-VM7 kNi;r 71,?‘.NT P!\NG
INP'T 1- 1:c!-PA.72TON:
TNPUT LCNG'mUD7. kNi LkTTTI:!7S 2.

S5,TFLLI '1:1 ASU1) FRrl HCRIZIWCk,

1116. SkTELLIT.': . 36000.

23. TYP1-f 1. TO INPUT OVH--IkLI., NOISF-TE7:1Y7RATT.

II TY:.? 2. TO CALC1LT7 1)IL NOISE PATH ATI'HNI:ATIO 1.

24. OVF.RALL FFFECI'IV NCISE-'17:TURI'.1 !Y-'GS ;HLVIN 42.57()

1 INPUT 03 CHACE .7', V 7',J. :.'7?'::?..-7 RUN=.71 TY?: THE STAT1-2
N.:13FR (No D7CIL), :'A CO'4'.11\, T':-1F N".F;.: VU_T77,

PROGR, TvPF k RFTITI:v\:.rr ST RT Ti-Ty.i

DO YOU WANT TO LIST YOUR

UPLINK INPUT

INPUT DT.? (Y=s, N=NO)

INK CARRTR FREcrENCY
,,UND UPTINX P^".!ER INTO TFANY.ITTIN

STLL'P.Fr--7,TVFR TNTHRm717,1.T nYPLTFT7P an:DWIDTH,
AN7'77NNA PC"ER GAIN

TINT) T3AV:Y.TTTR kN77-7:NN POWER GAIN
2.-‘1P.MTCN ANGLF TOARDS

5,-,r0FLLTTE ALTTT,

HRkLL FFF=-CTIVF N0ISF-TFVPFRkTT7R7

UPLINK CPTC71:77.^:7F

I RPIHR FRFOUFCY
TRANSTTTFR 71.N7---NNA PO= GkIN

I CP.TV -7.R ANPT-"NA PO 7ER GAIN
TrWTTCN ANC-L PO SATELLII'F

SLANT 3ANG;7. TO 53ATFLLTTt'

i
E7 S7.)V'"-' D57"-j, Tfl'F3n

:TAL t".-7FFCTIVF N^T.F7-7
L..RRTER/Y075.::: FOR .:11V

1

ID YOU '.,7A NT T N? um (7 7 7 r - : . . .

UPLINX

T.7PLT.N.K

TLL " •

7

401.95. v:1.--17.
4.00
7.20

45.00
37625.6",'

176.09
425.57
45.29

7:0? 'C'gYLTNK, TYPE

S!,77.11.11,T7-:7

v-y -rQ
- - - ;- •-• •

, , 5
1.• .••••••• •

0■Er.

= 45.

401.950 Y,Hrz

6.000 WATTS
2 .001 KEZ

7.300 DB
4.000 DB
45.000 DI-..CS

• .36000.000
• 426.570 iGSKZLVIY

DB
DB ABOVE
DEG°
KY,

iN e"

7-1 74.
•

TO CUTT

kNT7-2.N7.;:s

19

= 7.:

ISOTROPIC
Tso-p--;,cprc

1110ammu-o0,



1. Tr.) A.NN
TY1"-. 2, TO ITT KLIC1_,
TYP"" 3. TO TNPUT PACLTO "IY.FNSTONS 1.

II
6 . CRr.) 

-, - • .
UND TRNNSY_ITTHR Nt:].1 '..\:NA Pr," GAR IN, DR = 4.

13. m N.; p 1. TO TNP-T t:LVATION ELAN?

11 
Tv".7),F 2. TO TNP7r ANM:j1 ;N7-' S,WELIITE ATTITT,;DE

TO INPUT LnNCITT:DFS LA.TIT1=S 2.

Ir. IP:LEW:P-7.0N ANL TO RDS SATELLITE 2ASiR-71) HORIZOICTzjr, DFC-3 •

16. S".TELLITF ALTIT=1 . 31)000.

mYt.' 1. TO INPUT OV17RALT'7-Cer-r-mTVt-NOTSYP7::RAT'UR-F
TYPE 2. TO C•t'•LCULAT7 DFTAJL AND °ATE ATTENUATION

_•

15- RAJNFALL R-7\TF t,r? GROUND FTATTrr,:, VV/H3 11 .

26. TYPE 1. FOP T)11.Y, TYPE 2. FOR NIGHT O.

TO INPUT R7C17IVFR NOISE TEMPHRATUPF
TYP? 2. TO INPUT RFCFIV7R NOISE FIGuRE 2.

17.

II9. R-67:C7EIVFR NCISH DB = 3.9

. FSTIkT7D CONNFCTn:R AND LINE LOSS'S R -77 7-.7.N 7:-TP
ANTFNNA TFRTNt.LS AND THE RECEIVER FRONT END, DD. = S.1

1. ron-,

2. FOR
3. FOR

?URL
"RRAN
UlnAN WITH A.N77.NNk DISCRIYJNATTrfl;

•••••••111.10MINEW

411Maio••••=11110

11 

2. A.MBIFNT T'TMP'7RAT"RP OF SATELL7T7, DEGS T<ELVTN = 290.
.-----.

rI'n, T.NP-TT "R C'''7' 1 VALT7 BEFORE RU=NG, TY7P7 mIlY STAT=NT

II
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Des criptions

Descriptions of public files to be included at a later date.
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U.S. DEPARTMENT OF COMMERCE
OFFICE OF TELECOMMUNICATIONS

Washington, D. C. 20005
Boulder, Colorado 80302

Telecommunication Services Center

Bulletin

March 20, 1972

The Telecommunication Services Center has begun a concentrate::

expansion of the service initiated in July 1968. Since that time, forecasts

of the effects of solar-geophysical disturbances on radio system operatic:_ 

have been available. The objective of this expansion is to make informa-

tion, data, and analysis models and routines available as necessary to

examine, evaluate, and analyze telecommunication problems and opportu-

nities.

A Guide to Telecommunication Services is available from the

Office of Telecommunications in looseleaf form to allow updating as the

service expands.

The collation of these services is within the Telecommunication

Services Center. Automated, remote access to much of the information

is maintained by the Center. Information concerning access to these

services is contained in the Guide. Currently, the remotely acce&Fible

information includes routines to perform technical and econom'•

of systems, summaries and forecasts of current radio conditionr

current information about the services. Within the next months,

bibliographic, and source information as used in telecon-imunic. '_fon

ifnaylsis will also be available.

At present, access to these services ir available urion - _1

-rangernen: with the Office of Telecommunir;t-;nilq.
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Radio Forecast Services

The Department of Commerce has issued foredasts of ionospheric
disturbances since 1942. In July 1968, these forecasts were modified
to estimate the attenuation and maximui-n usable frequiLy variations foi-
high frequency system operations. Solar radiation and terrestrial

disturbance information are communicated from observatories around
the world in near real-time to computerized data files that are accessed
and analyzed to produce automated warnings, forecasts, and summaries
of radio conditions on request of the user. In addition, disturbance

information is transmitted to the public over NBS radio standard station

WWV on 5 frequencies. A Weekly Forecast is mailed to about 500

recipients, worldwide, indicating near past, currenl:, future

conditions, and including revision factors 'necessary for accurate

system performance calculations. A forecaster is on duty at the Office
of Telecommunications Boulder, Colorado facilities during normal 8 AV

to 5 PM working hours.

Further information is available by contacting the Duty Forecaster,
Telecommunication Services Center, Boulder, Colorado.
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