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I GE*s Initial Endeavor

In October I960, the Missile and Space Vehicle

Department ( MH VD ) of the General Electric Comj m;/
\

printed 200 copies of a special proprietary report on 

the business prospects of communications satellites 

( cornsats ) The 236- page document was intended to pro

vide the central management group of GS with the data 

needed to determine whether or not the company should

malic a proposed commitment to commercial co^iraunlcation 

mLollltes (called C2S in GE).

Organizational Chart

The origins of the cotisât proposal arc found In

Cramer v,r. Lapierre 
Vice President

Electronic & Plight Systems Group

Hilliard V/. Paige 
General Manager

IIlsslie Space Vehicle Department

R, F . Haviland 
Advanced Engineering Section 
Advanced Requirements Group 

Missile l'~ Space Vehicle Department
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the Advanced Engineering Section of the Advanced do quire - 
wonts Group of MSVD. This section is charged with the 
responsibility of trying to look over the horizon to 
spot projects which will require GE attention about two 
years in advance of actual contract probability. This 
section was headed by R. F. Ilaviland, who had boon 
intimately involved in the IJ. S. space program, as 
early an 1956, Mr. Ilaviland had written a technical 
paper suggesting the possibility of comsats. In 1956,
GE became involved in the military corns at program which 
was then jelling into what became the ADVENT coins at pro
gram of the Department of Defense.

In a two -page memorandum to Mr. Hilliard vl. Fudge, 
General Manager of MSVD, dated September 29, 1959, 'Mr. 
Maviland suggested the commercial potentials for communi
cations satellites and stated his belief that those were 
of great business significance to GE and MSVD in particu
lar. Mr* Paige recognized the implications of Mr. Mavi- 
land's memorandum. It was clear that the involvement 
of GE in commercial comsats was something now and differ
ent for a GE division which was traditional!! j  attuned to
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illo contract no ods of ÎÎ,\SA ami IX)D, hub which wc: no b 

thought of no serving commercial markets. He ver tdolose, 

the immediate probability of commercial corneato and the 

longer range possibility that other commercial appli

cations for satellite vehicles would develop persuaded 

Hr. Paige that something should be done by GK and that 

ï"S7D was the organisation to do it,

In recognition of these factors, Mr. Paige tool: 

the matter to Mr. Cramer W. LaPierre, OB Vice President
i

and group executive for the Electronic and Flight Sys

tems Group, at the company headquarters in How York City. 

Hr. LaPierre told Mr. Paige to go ahead with a program 

to further develop the business potential of GE In the 

comme re;! /fl. comes b field.

On his return to MSYD, Mr. Paige set up an in-
2house task' force to carry the C "3 program forward, 

technical study team was set up to develop the system 

requirements for comsat. At the same time, a .management 

torn was assigned the task of projecting the business 

implications of a GE comsat program. A. Hashing ton 

attorney, Mr. J. M. Kittncr, Esq., of the firm of McKenna



and Wilkinson, wan retained to give special, advice on 

the FOG and Washington reaction to a G-E coma at.

All of this work was done under proprietary 

secrecy because it seemed clear to MSVD management 

that leaks of G-E * s interest in comcatn might work to 

the advantage of its potential competitors. The 

motives for preparing the 1'elecomsat report for G3 

top management are summarized as follows:

1. The business potential for commercial con- 

sats was, in and of itself, persuasive. It also gave 

GE an opportunity to be involved in the first of what 

might bo many commercial space opportunities.

2. MSVD was interested in advancing the state 

of the art and applying it to commercial business.

3. Comsat offered a way to diversify M3VD and 

soften its dependence on MASA and DOD programs. The 

feast-or-famine character of hugh government contract 

work could bn modified if commercial space work could



be developed as a solidly profitable adjunct.

Lj-. The public service and national prestige 

associated with the first cornsat system in the world 

would accrue to the entire General Electric Compsriy if 

it took leadership and brought the cornsat system into 

being. The total company would benefit if a new line 

of commercial business could be brought into the GS 

complex of activity. The potential for revenue and 

profit would be attractive for a company like GS which
i

is continually looking for growth.

During the period this report was being deve

loped, the United States was seriously considering the 

development of public, common-carrier, communications 

satellites. The government had many questions to 

answer before they could make any decisions as to the 

form or character of the satellite program. Was it to 

bo a private company program or a government program? 

If it was a private company program, which company 

should be selected? If a government program, which 

agencies should be concerned? Did the government have
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an ownership interest in the technology involved, and, 

if so, should that interest be bought, or compensated 

by license fees, or given away, or carried into actual 

ownership?'

General Electric decided on the following plan 

of action to get them into the cornsat field:

1. They would investigate taking leadership in 

the field.

2. If they took leadership, they decided they 

would establish a separate corporation in which GE 

would bo a major stockholder and have principal opera

ting control, at least, for awhile. Investments from 

common-carriers whould be welcome.

3. If unsuccessful in this attempt, they would 

drop the commercial phase of the project.

The report was submitted to GE top management 

along with a request for an authorisation to proceed
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and for a $250,000 budget to mount an effort to obtain 

governmental approval. The problem of approval nan 

stated in the report as follows:

"The Federal Communication Commission 
regulates the tariff and profits of a 
common carrier; consequently, the satel
lite carrier network will become a 
regulated business enterprise.

The 'nod* - a succinct, unstated regu
latory approval - does not necessarily 
mean a signature of authorisation by 
the Federal Communication Commission for 
the company selected to implement the 
space venture. However, it docs mean 
that the total climate at a given time 
has clearly established a state of 
opinion on the parts of both the 
regulatory agencies and the competitors, 
acknowledging that a particular aspirant 
for the business has, in effect, been 
selected."
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II MSVD Report

Tlio final report an submitted to the top brass 

contained the following table of contents:

Section I. Summary
Introduction
Regulation
Competition
The Benchmark System
Economic and Financial Considerations 
Additional Considerations in Formulating 

Business Position

Section II. Study Results

A. Global Communication Background and 
Alternatives
Telephone and Facisimile 
Telegraph Communication 
Television and Data Transmission 
Satisfaction of Future Requirements by 

Telecomsat 
Alternative Methods 
ADVERT-The First Step to Telecomsat

R. Revenue Available to Telecomsat 
Method of Analysis 

Distribution 
Satistical History 
Worldwide Telephone Traffic 
Prediction of Future Requirements 
A Case Study-îîorth Atlantic Route 
Forecast of Total Telephone Revenue 
Forecast of Revenue Available to 

Telecomsat

Telegraph
Past Trends and Statistical history
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United States 
Worldwide Traffic 
Prediction of Future Revenue 
Forecast of Revenue Available to 

Telecornsat 
Other Services

Summary: Total Revenue Available to 
Telecomsat

0. Economic Analysis 
Introduction 
Cost Elements 
The Life Problem
Cost of a Comparable Worldwide Cable 

System
Cost Comparison-Cable and Satellite 

Systems
Financial Forecasts
Effects of Regulation on Toll Rates

E. Space Operations Base 
Criteria 
Selection
Space Operations Base Plan 
Staffing Plan

To better understand this report, a short resume 

of the individual sections will be presented at this 

time.

I » Summary

Introduction. Once the Telecomsat network

is operational, it offers a more flexible system than
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a comparable cable system. The cost of expansion is 

much lower than either a cable or radio network. This 

system will servo all franchised telecommunication 

common carriers operating subscriber ground networks, 

acting as a "common carrier’s common-carrier,"

By relaying messages from one telecommunication 

carrier to another, this system provides service to the 

carriers who are presently operating.

i
The initial cost of this system will bo approxi

mately 0-million (see cost estimates, page 11). The 

system could be operational in 1966. It will be regu

lated by government and a 12°/o rate of return on invest

ment can be anticipated as is presently authorised 

international cable operations.

The Benchmark System. This system will be known 

as the "Benchmark System" and will be comprised of a 

spaceport, 19 ground stations, 10 earth-orbiting communi

cation satellite space vehicles and necessary administra

tion facilities,
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INITIAL SYSTEM GOST ESTIMATES

($ Millions

Systems Engineering & Administration 38

Satellites
Research and Development (S/0) 
Hardware

12
Zb

Comrnunication Relays
Research arid Development 
Hardware

10
ll

Boosters
Static Test 
Launched

Ü
76

!Space Port
Construction 
Start-up Costs

a
27

Ground Terminals
Construction 
Start-up Costs

39
6

TOTAL 0 2u3

Operating Cost
Estimated cost of small terminal
with 2l| voice channels $1,1 million $2o5,000

Estimated cost of large terminal
with 300 voice channels $2,8 million $ljl}U,000
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The satellites to be used are similar to the 
original ADVENT model which we are presently developing 

for the military. The ground stations will be in areas 

of highest demand. New stations will be built as 

required and the system will eventually expand to 130 
stations.

Satellite orbit position, satellite equipment 

operation, ground station tracking modes and launching 

operations will all be handled by the spaceport.
i

Bconmic nnd Financial Considerations. A satel

lite system is essentially a worldwide operation whereas 

a cable operation is primarily point to point. There is 

no way that we can compete on a point to point basis. A 

two-station satellite system has an initial investment 

eight times as great as a two-station cable system and 

the annual operating expense is 27 times that of the 
cable system. However, a cable system is inherently 

operating at peak efficiency since it is capable of 
connecting only those two stations.

The satellite system would permit continuous
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communication between any two or MORE stations; and the 

minimum system that would be used to connect just two 

stations would have a tremendous unused capacity. 

Expansion from the two-station system to the 19-stution 

Benchmark System will involve only a modest V j r)i increase 

in investment. For the two-station cable system to make 

a relative expansion would require a 15>00fo increase in 

investment. At the same time, the annual operating cost 

are approximately equal.

i
With this data, the following conclusions were 

determined:

a. Telecomsat is technically feasible.

b. Telecomsat is economically feasible.

c. The demand exists.

d. The competitive race has started,

e . IT. S, policy will permit only one venture

f. Prompt action is imperative.

II. Study Results

A. Global Communication Background nnd Alterna

tives * Between I960 and I960, communication growth in
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both geographic area and in volume will undergo a 

dramatic increase. Present facilities are antici

pating an increase in demand from 5 to 15 times the 

current volume. On top of this, television relay 

and business data transmission is expected. With a 

good system in operation, even a wider range of now 

type services can be expected.

This system can offer excellent transmission 

capabilities to all types of communication systems.
i

With this system, two principal objectives must be mot. 

Service must be provided to present high density 

international communication areas on an economic and 

technically competive basis. Secondly, it must offer 

worldwide service and good, economical service to 

developing nations that can not presently afford the 

prohibitive cost of a cable system.

B. Revenue Available to Telecomsat. Reports of 

the PCC and the International Telecommunications Union 

were used to obtain statistics on telephone traffic, 

distribution and revenue. The most startling realiza

tion drawn from the data available is that 9'0$ of the
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world1 y telephones are located in Worth America or 

Europe. This data revealed that during the past )|G 

years an annual yearly increase in overseas traffic 

of 1?.95 has been maintained. In fact, when a new 

submarine cable was installed between England and 

Worth America, the traffic increased 30.55 and the 

revenues 53*2%. These figures indicate that there 

is a demand for overseas traffic and that the revenues 

increase at n. substantially faster rate than does the 

traffic.
1

With this in mind, we determined that Telecomsut 

must provide ample message capability and a quality of 

service equal to or better than cable.

The growth rate of international telegraph is in 

the area of 35 annually, however, the revenues are 

nearly twice those of international telephone. In 

addition, Telex is growing at a rate of 535 per year 

and leased lines at a rate of 305*

A prediction of both telephone and telegraph 

revenues has been made. A minimum and maximum is shown
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for telephones as this information is readily available 
from AT&T while only one figure is indicated for tele
graph based on the historical rate of growth of United 
States carriers.

SOURCES OP REVENUE 
(In Millions)

1970 m l ivfio
Telephones (Minimum) $90 <;213 $ 3 3 6

(Maximum) $242 <mis $ 2 ,2 3 0

Telegraph $7 9 $174 $ 2 7 6

Besides the revenues indicated above, revenues 
could be obtained from two new services which are 
presently not available to the public. Both real-time 
television transmission and business data transmission 
will become available when telecomoat becomes operational. 
No revenue estimates are made for these services since 
there is no data available to use for prediction.

C. Economic .Analysis. Initial cost for entry 
into a comsat system would be quite high (see page 11} 
but only about half of the cost for a similar cable
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system (see page 18). Both systems require 2/.;.-hour, 

seven-day-week operation so the annual operating costs 

arc about the same. The biggest advantages to the 

coins at over the cable operation are the larger message 

capabilities and the low cost of future expansion.

Another significant factor in. determining the

costs of the comsat system is the lifespan of the

individual satellites. The longer the life of each

Satellite the lower the cost. For example:

Life of Satellite (years) . . .  1 3 5

Annual operating expense. . . $62 $21 $12
(in millions)

The cost advantages apparent in a worldwide 

system along with the regulated earnings allowed by 

government would force a reduction in toll rates. This 

reduction of international toll rates would benefit 

the public.

E. Space Operations Base. The location needed 

for this facility should meet the following requirements:

1. It should be a politically stable location.



COMPARABLE WORLDWIDE CABLE SYSTEM

4-tube composite coaxical 
land cable (10,000 miles

Installation of cable
1,66? Repeaters
Coaxical submarine cable 

( 3 0 ,lj.00 miles )
3, CliO submerged repeaters
3 Submarine cable-laying 
boats 1

Submarine cable laying 
(1,216 days)

19 Ground Stations
TOTAL

ANNUAL OPERA 
INVESTMENT TING EXPENSE

$ 4 5 , 0 0 0 , 0 0 0 $ 3 0 , 0 0 0

5 5 , 0 0 0 , 0 0 0

2 5 , 0 0 5 , 0 0 0 5 0 , 0 0 0

2 1 2 , 8 0 0 , 0 0 0

9 1 , 2 0 0 , 0 0 0 4 , 5 6 0 , 0 0 0

3 0 , 0 0 0 , 0 0 0

4 , 8 6 4 , 0 0 0

8 , 1 7 0 , 0 0 0 3 , 0 4 0 , 0 0 0

$ 4 7 2 , 0 3 9 , 0 0 0 $ 7 , 6 8 0 , 0 0 0
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2 . It should be attractive to potential 

customer;.:. Both transportation and remote operation 

premiums should be reasonable and justifiable.

3. It should be located where booster 

failures during launches into Polar trajectories do 

not simulate ballistic weapon threats to the Soviet 

nations.

Canton Island in the Central Pacific mot the

above requirements.
1

The economics of commercial operations are very 

good from this location too. A booster launched from 

Canton Island can carry approximately 200# more payload 

into an equatorial orbit than a like booster launched 

from Capo Canaveral. Due to the island's remoteness, 

premium salaries must be paid. It will be necessary to 

design, build, and operate an attractive community xrith 

significant provisions for recreation.

The available services also favored Canton Island. 

Overnight jet service from San Francisco is available 

six days per week. Leased air service is available from



20

Honolulu to provide supplies of perishables every other 

week. Petroleum products are maintained on the island 

by quarterly ship deliveries from Standard Oil Company 

of California and, being tax free, are cheaper than 

stateside.

Booster and satellite assemblies will be shipped 

via surface transportation to the island. Upon arrival, 

they will be checked for damage, leaks and system 

compatibility after re-assembly. The two will then bet
separately transported to the launch pads and then 

assembled in place with the aid of a gantry crane. A. 

final system test would be performed prior to actual 
firing.

Operating personnel will be expected to perform 

all necessary maintenance and once aloft, radio personnel 

will track, correct orbits, measure radio relay perfor

mance and transmit integrated satellite system status 

data to the area and traffic control centers.

Approximately ljpl technical personnel should bo
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able to successfully operate a two -launch-pad. corap lex* 

An additional 65 people could complete the complement 

of personnel required to operate the community.
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III Government

Favorable reception of GE * s plan would bo 
based primarily on the FOG nod. To obtain this 
unofficial approval, HASA, DOD, congress, the Justice 
Department and the State Department would also have 
to look favorably upon GE. The following projections 
wore made of these agencies.

ÎTASA plans to engage in the development of 
communications satellites and this may present a 
problem. It will be necessary to either influence 
their plans or fit in with them. If GE would offer 
to do the entire comsat program on a commercial basis, 
with government sanction, but without government 
support; this would eliminate the need for a costly 
HAS A development program. Groat emphasis should be 
placed on the need for very long-range work by HAGA to 
include the development of advanced techniques such as 
real-time television. This would have both important 
political and propaganda implications.

The critical factor is timing as HA.3 \ id II



undoubtedly request funds for this program in their next 
budget request. Once they have done this, they will not 
bo able to gracefully drop their intentions later. With 
this in mind, a private enterprise offer must be made 
prior to March 1, 1961 with an even more preferable date 
of January 1, 1961.

Most likol:f 1TA.SA will become bhe regulatory 
agency for space launching and it appears that complete 
cooperation in this area is the best way to achieve

idesirable legislation. Whether NASA will accept a 
private enterprise approach or not, they are important 
to any comsat program!

DOD is presently developing a secure commun:!op
tions satellite system. The most extensive of those is 
the ADVENT program for which GE is the prime contractor. 
DOD has additional satellite vehicle programs which are 
important because of developments that are useful to 
communication satellites. Since all U. S. boosters 
originated as weapons, DOD currently has a monopoly in 
their supply. They arc not presently engaged in any 
developments for nonsccuro communications.
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It appears certain that DOD vjIII insist on its 
own secure communications satellite system. lioxvevcr, 

it seems possible that they would be willing to have 

nonsecure communications handled on a commercial basis, 

in accordance with current practices for other typos of 

service, such as the shared high-frequency radio route 

via the Alcan highway.

Effective relations with DOD could be obtained

by emphasizing the difference between military and
!

commercial requirements. Their program for military 

communications should be supported by statements that 

their program is required. Direct support could be 

accomplished by accepting contracts and providing data. 

Housecure or commercial-grade communications problems 

should be handled for DOD on strictly a commercial basis. 

An effort must be made of ways to secure the release 

of required boosters from them.

Since the FCC is the single most important agency 

to the space communications business, their nod of 

approval will determine the course of future development



in the entire business. In effect, private enterprise 

operation in this situation must Involve the open 

furnishing of technical, operational, and business 

data to the FOG» This can be accomplished through 

formal filings, informal discussions, and informal 

briefings, however, pressure tactics of any sort must 

be completely avoided. The FCC works In close coopera

tion with OCDM-IRAC and a favorable attitude in the In li

ter agency might prove helpful. The power of the FOG 

to put an organization in the telecommunications 

business or to prevent its entry is through their 

authority to issue or deny licenses.

00DM and IRAG might be a valuable indirect aid 

in influencing the FOG because of their close Inter

relationship. A favorable attitude should be encouraged 

in IRAC along with assurance to its personnel that a 

commercial comsat will not in any way violate their 

sphere of interest.

Congressional interest is definitely high. The 

House Committee on Science and Astronautics Is the
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first new House committee in the present century. The 

similar Senate Aeronautics and Space-Sciences Committee 

has a number of powerful members and the ability b<> 

become n. highly regarded mover of political and public 

opinion.

Congress will do everything in its power to 

encourage the development of commercial communications 

satellites. Especially, if it is felt that such 

encouragement will increase the standing of the United
i

States before the world and aid the newer, developing 

nations. It can be anticipated that they will take 

pains to avoid the appearance of granting undue 

privileges to the company performing the xrork and to 

avoid openings for charges of discrimination against 

those denied authorization. Congressional aid will 

include permissive laws, creation of sympathetic 

regulatory agencies and other actions within their 

jurisdiction. Publicity of the conflict between public 

and private ownership of comsats can be expected during 

the preparation of such legislation.



As Congress can be expected to encourage private 

enterprise ; anticipate furnishing technical, operational, 

legal concepts and data to both committees and individual 

congressmen. All efforts should be made to present 

fairly, but favorably, the private venture aspects.

Every endeavor should be made to create a favorable 

image.

Although the probable attitude of the Justice 

Department will be that the current communications com

panies should be protected, it will probably consider 

ATAT in less need of protection than the telegraph 

carriers. The Justice Department will probably spend 

considerable time on the comsat field if it is apparent 

that a large corporation is going to enter, although 

it will soon realize that a large organization is 

required to assume the tremendous capital risks involved.

More than likely, the Justice Department will not 

be happy with any of the available courses of action.

A new corporation entering the field would provide the 

independent carriers with the ability to bargain between 

the use of cables or sdtellites thus establishing a



workable competitive market. The advantage of intro

ducing competitive international carriers should out

weigh any objections held by the Justice Department*

State Department assistance is necessary, both 

in securing a desirable international climate and in 

detailed day-to-day conduct of the business. The 

proper procedure will be to participate fully in all 

preparatory hearings at which the U. S. position is 

established, bringing in additional assistance if an 

undesirable position appears imminent. It must be 

imrJe clear to State that all international conferences 

and meetings will proceed only after their assent.

A. 11 data and concepts should be fed to the State 

Department to allow them to support the adopted posi

tion to the maximum.

Politics, of course, influence any decisions 

made by federal departments. The coming election in 

November could effectively change the picture.

The Republicans may be expected to push a private
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enterprise cornsat approach whereas the Democrats m y  

prefer a government owned system similar to the TV,..

If an AT&T dominated comsat system is developed, both 

parties would be extremely sensitive to possible anti

trust problems. The Democratic Vice Presidential 

nominee, Senator Lyndon B . Johnson, is chairman of 

the Sonate Space Sciences Committee and a sharp critic 

of the present administration’s space policies. As VP, 

Johnson could be a key decisionmaker in future space 

projects. Both Kennedy and Johnson have been a friend 

to private enterprise while in the Senate and could be 

expected to favor the private enterprise ownership 

solution to the comsat problem.

Regardless of the outcome of the election, it 

should be remembered that the FCC, the key agency, will 

not be immediately affected since its membership will 

continue to fill out their terms of office. NASA, DOD, 

State, Justice and the other executive departments will 

not be so fortunate.



30

IV Competition

After looking at the federal department and 
the current political scene, a quick look at some of 
the competition appears appropriate.

Vfkf can be expected to be a prime competitor.
Hot only can they claim the greatest bclocoiamuidr.-tion 
experience and aptitude, but the/ also have ooiVildor- 
ablo power through public influence and tbo:«.r .large 
assets. AT&T can bo expected to use every possible 
strategy to force entry into the consat field. Cl-J 

might match AT&T’s arguments by stressing:

Our extensive experience in space technology, 
the most critical area, and the danger of income tone e 
affecting national prestige are in our favor.

b. Public advantage of having a competitive 
market for international communications media.

c. Guarantee of nonpartisan service to a31 common
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carriers, intra- and internationally.

d. Interest in serving the entire world, not 
merely providing increased capacity over existing 
AT&T routes.

Any opposition to AT&T must have the support of 
the independent telephone and telegraph companies.

When the advantages of independent telephone 
comsat service becomes apparent, the various indepen
dent companies should become highly active allies. 
Comsat will open the possibility of bargaining for 
communications media.

Present international telegraph communications 
must use submarine cables which are quite old and which 
have allowed their data transmission methods to become 
obsolete. Present radio communications are limited by 
available frequency allocations. Telegraph companies 
are prohibited by regulation from leasing high-capacity 
telephone cable and installation of their own cable is
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economically unfeasible, Because of the international 

telegraph carriers poor position in the II. 3., their 

activity in space communications is zero.

The advantage of having the telegraph companies 

as allies should enhance GE’s position with, the PCC in 

obtaining their approval. GE is providing: them with a 

feasible alternative to AT&T.

The aid and assistance of the noncompetitor
i

part of the Aerospace industry should be sought to 

ensure that we have adequate technical knowledge.

The competitive part of the industry will be handled 

by making early arrangements with the communications 

companies, by early application for frequency and 

launch facilities, and by showing a strong desire to 
do the 1 ob.

As ITT owns or partly owns several of the tele

graph companies: in the U. S., maximum effort must bo 

made to persuade them to become a customer as soon as 

possible. Mince many of the foreign administrations
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and agencies maintain a cloco tio with ITT, they can 
he expected to follow the "ITT line" initially. ITT « s 
support xrould also he honeficial in establishing the 
out-of-country part of the system.

The press cannot be overlooked as a powerful 
ally. A sympathetic point of view must be established 
in both the national and international press. Tills 
can best be accomplished by providing all information, 
consistent with business privacy, to the press including

toff-the-record briefings. Emphasis in these press 
releases should be placed on the international character 
of this venture and how it will equally benefit all 
countries. Especially stress the many benefits to the 
developing nations of the world.

All actual decisions and actions must be in 
accordance with announced intentions to keep the press 
friendly. At no time should the press bo allowed to 
concentrate on a "battle of giants" if the venture 
becomes competitive in nature.

Another prime consideration in this undertaking
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is the public. They can bring extreme pressure on 
legislative and administrative groups. Although public 
reaction appears favorable, additional study in this 
area is needed.

Since this venture is to be international in 
scope, the United Nations could be a factor of extreme 

importance in the long-range development. Early efforts 
should be made to obtain UN acceptance of the program, 

of its methods of approach, and of its objectives. The 
approach to the UN should be one that promises to 
benefit everyone concerned with no humanistic or 
technical objections. If accepted, it is probable that 
the working approach will be adopted as the legal 
approach; and if there are differences, it is virtually 
certain that the differences would be those of struc
ture rather than substance.

The International Telecommunications Union (ITU) 
has such wide scope that every effort must be made to 
participate in its deliberations, to provide data to 
it, and to guide its findings. Presently, this i.s host



accomplished through active participation in the 
national preparatory meetings. As this participation 
has already started, it is only a matter of continua
tion and extension, rather than initiation.

Due to the critical timing with respect to the 
technical and administrative meetings, test results 
on actual operations should be made available sever-1 
months prior to the ITU meeting to avoid the recommen
dation of laws and regulations prepared on a hypothe
tical basis. If unable to obtain these findings In 
time for the scheduled meeting, every effort should 
be made to postpone the meeting. An effort should be 
made to include personnel in each delegation who arc 
favorable to GE's position.

The Various UK agencies and the British Post 
Office are particularly important for their worldwide 
extent. This importance includes their position us 
competitors as well as potential customers. They 
should be among the first agencies contacted out-of
country.



BPC) would probably welcome the eye bom. llowcvur, 

they would want ownership of all ground stations 

throughout the Empire. They may even seek design 

rights or expect to have a say in system characteristic; 

Since it is known that BPO has discussed communications 

with AT&T, it is important that initial contact be made 

soon. Initial emphasis should be placed upon the 

technical problems with cautious feelers on ownership 

slid operational aspects.

Because of the small amount of traffic between 

the Iron Curtain countries and the rest of the w o r l d ,  

the USSR is not important at this time. They could 

become important later if they do not install n system 

of their own. The Iron Curtain countries are Important 

for the votes they control in the UN. To prevent 

■cornsat from becoming a bone of contention in the UN, 

the following approach is suggested.

First, the USSR should be acquainted with the 

program. Second, information on the technical evalua

tion of the system and. its problems should be fiirnl shod
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freely. Third, emphasis should be placed on the 
availability of the system for use by all countries. 

Finally, experts should be in continuous liaison to 

maintain a review of the situation and of desired 

action.

Since all countries of the world are potential 

customers, a definite program of international, 

technical and goodwill service must be adopted. This 

service must be adapted to local conditions and take 

into account local interests and prejudices. Aid to 

newer countries beyond that indicated by revenue 

considerations may be helpful. The system must 

accept both large and small ground terminals. Finan

cing, local ownership and the use of nationals in 

operation of the ground terminals must be considered.
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V An Attempt

In December i9 6 0, GE announced plans for a 
nonsubsi di se d comsat program at its annual meeting. 
During the same month, Hughes Aircraft Company 
announced that it was looking for partners in a pri
vate comsat development program similar to GK's.

VJith many firms applying for PCC approval of
various comsat activities, GE formed an entirely new

1company called Communication Satellites, Inc., for 
the oppressed purpose of providing industry with a 
"focal point1’ around which to establish a worldwide 
commercial communications satellite system on April 23, 
1361. The temporary president was Iir. H. ;7. Paige.

Communication Satellites, Inc., would act as 
"an international common carrier’s, common carrier." 
Any company interested in getting into the space 
communications business could take up to IGp ownership 
in it and GE would guarantee that no single company 
could dominate the outfit.



GE in its application to the FGC stated that 

it had authorized advances up to Ô1-million to the 

new company for start-up expenses and that its own 

board of directors had been advised that the ante 

may have to be boosted to as high as $50-million.

At the same time, GE made application to the 

ECO to sot up a planned satellite system at an 

estimated initial cost of $2p0-million.

On June 15» 1961 the Antitrust Subcommittee 

of the House Judiciary Committee held exploratory, 

prolegistation hearings on the comsat program. 

Subcommittee Chairman Coller, who was especially 

anxious to press the hearings, stated that it was 

crucial for the PCC to prevent the establishment of 

a monopoly or domination of the comsat effort. 

Assistant Attorney General Loevinger stated that 

antitrust considerations should be kept in mind in 

any comsat policy determination. President Kennedy 

asked Vice President Lyndon Johnson to have the 

national Space Council make policy recommendations 

to him on the comsat issue.
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On u'uly 2l.'r# 1961 President Kennedy announced 
h;i.n policy on coins at s. Ho stated 1:1 vet ho favored the 
speedy establishment of a privately owned cor.ioat ays- 
toin provided that antitrust considerations wore ta?-.cn 
into account.

On July 2£, 1961 the FCC announced that oTi*c 
ComSats, Inc., was not to be recognized as an inter
national common carrier.

CE*s bid for participation in the potentially 
lucrative business of space communications was never 
warmly received by the FOG. On September 21, 1961,
CE withdrew its petition for FCC certification as an 
international common carrier, but it urged the ECO to 
include hardware people in any cornsat company. On 
September 22, 1961, G-E in a written letter to the EGG 
formally dissolved their new company, ComSats, Inc.

On August 31, 1 9 6 2 when President Kennedy sip,nod 
the Comsat bill, Communications Satellite Corporation 
( ComSat ) came into being and was handed a. monopoly to 
exploit the commercial possibilities of satellite



conmunlcations between the U. 5* and other countries. 

Originally, $0% of its stock was held by communication 

carriers and £0# by the public. However, the majority 

of shares are now in the public domain. The President 

appointed three directors, the communication carriers 

elected three directors and the public elected nine of 

the lo directors.

In 1961]., thousands of investors queued up to 

purchase ComSat*a first offering of stock. The
i

original public offering of 9 -million shares sold for 

$2M per share and is currently selling at 0̂ 1-5*

Como at is the official IT. 3. representative in 

the International Telecommunications Satellite (Intols 

consortium, formed in 19&1-!-,, and owns 53/' of its stock, 

decently, however, Intelsat members have taken steps t 

reduce Com3at1s ownership, management decisions will 

then have to be cleared through some type of board or 

a secretariat »

Intelsat is the actual owner of the satellites
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not-; in commercial operation. It contracts through 

GomSat for construction of the satellites, pays 1113'. 

for launchings from the Cape, sets tariffs and 

operates the system. Profits are then divided among 

members according to their percentage of ownership 

ultltin the consortium.

In 1965> ComSat launched its first satellite, 

Intelsat I, nicknamed Early Bird. This Op-pound

satellite increased transatlantic communications
1

capability by $0% and made possible the first live 

telecasts across an ocean.

Three Intelsat II satellites ire re launched In 

3,9u7• One iras placed in synchronous orbit over the 

Atlantic with two more over the Pacific.

Between I960 and 1970» the more powerful 

Intelsat 111 series were launched. Pour of theso 

satellites are presently working. The fourth satel

lite was placed in orbit over the Indian Ocean which 

completed global coverage.



The first of the new, high capacity Intoloot 17 

satellites was launched In January 1971 with three more 

of this series to be launched in 1973» This series of 

satellites cun carry 5»000 phono conversations or 12 

different television programs.

0 oral at has had technical problems in the past 

hut its advanced technology and expertise are now- 

proving themselves . alien Com3 at began, a tliroe -minute 

call from Ilew York to London cost $12. If you direct 

dial, the present cost Is $3.60.

Overseas phono traffic is increasing ct c. rate 

of 20/j per year. If the costs continually decrease, 

the traffic growth may increase faster than 2f.r'i per 

year. This growth is bound to keep 0or.ilat in the pub

lic domain for many years to come.

During this period of time, GE built the big 

Talley forgo Electric Space Technology Center. The 

GO0,000 square feet, $39-million facility Is the 

1; rgost privately owned space research \ vl development



center in the U, S. Its Space Scie neon Laboratory liar: 

four space environmental chambers, more than any other 

company.

GE has confined itself to the research and deve
lopment part of the space business--communications and 
weather satellites, re-entry vehicles and the like, 
llany experts marvel that GE has not only stayed in the 
space field, but has grown. In fact, its efforts in
the area have shown a modest profit.

!

Between June 1962 and January 1963, GS's con
tracts with DOD were canceled for a classified satellite, 
the Skybolt air-to-air missile, and ADVENT.

In October 1963, the Weather Bureau canceled 
plans for the Nimbus satellite, which GE had hoped to 
build. GE still had a NASA contract to develop and 
build four experimental Nimbus vehicles. NASA, however, 
planned to shoot no more than one per year.

In 1961|. GE had some sort of toehold on every 
N. 3. ballistic missile program in regards to re-entry



systems. They were developing the control and stabili
sation systems for the Orbiting Astronomical Observatory 
and working on the BIOS satellite and re-entry vehicle.

General Electric never really got into the com
mercial communications satellite business. On February 
26, 1973 Hr, William J. Marks, Manager, Advanced Space 
Programs Marketing, stated, "In fact, the program * s 
termination caused us to withdraw from the commercial 
communication satellite market, and we arc only now 
reassessing our viability as a possible supplier to 
this market after a decade of discontinuity."

Since General Electric is a profit oriented 
company and since there is definitely a profit to be 
made in the commercial satellite business, Mr. Marks’ 
statement leads one to believe that we will be hearing 
the name of GF, products in future satellite projects.

GE’s research work is among the best in the nation 
and they are probably near completion of many new inova
tions in space technology. When the proper time arrives, 
GW will be in the forefront of now developments.
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Chronology

Aug 19 5'9 AT&T filed a petition for reconsideration 
of FCG Docket 11066 which opened up the 
microwave radio frequencies for private 
noncommon carrier use on the ground that 
the PCC decision failed to give adequate 
consideration to space communications 
requirements.

liar I960 The PCC agreed to consider the details of_ 
the frequencies required for 31 pa ce communi
cations and set up Docket 13522.

Jul 6, I960 AT&T filed a proposed worldwide satellite 
communieations system plan in detail with 
the PCC in the reopened Docket 11666.i

Jul 26, I960 The PCC requested AT&T to submit cost dots 
on its international communications business

Aug 12, I960 ECHO was successfully launched and on the 
next day demonstrated the first telephone 
conversations relayed vis, satellite.

Sop I960 The Hand Corporation contract report to Hi3A 
"Communications Satellites and Public Policy 
suggested that no policy determination on 
ownership of cornsats be made at the present 
time and that parallel private and govern
ment programs be pushed.

Sep 30, I960 The PCC reaffirmed its earlier decision in 
Docket 11666 which permitted noncarriers to 
use the microwave portion of the radio 
spectrum.

Oct 12, I960 HASA Administrator Glonnon announced that 
HA3A would launch private experiments which 
were in the national interest If V.lic private 
Institutions would reimburse HASA for lbs 
costs.
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Oct 21, I960

ITov 4, I960
Dec 2, I960

Dec 12, 1960

Doc 14, I960

Dec 15, I960

Dec 31, 1 % 0

Jan 16, 1961

Jan 19, 1961

Jan 21, 1961
Jan 30, 1961

AT&T filed plans for an Atlantic Comaab 
experiment with the FCC.
John F. Kennedy vjas elected President
GB announced plans for a lionsubsidisod 
Comsat program at its annual meeting.
The Hughes Aircraft Company announced that 
it was looking for partners in a private 
Comsat development program.
AT&T President IC appel wrote to HAS A Adminis
trator Glennon suggesting that UASX’s Pro
ject RELAY be merged with AT&T * s Comsat 
efforts in the interest of governmental 
economy.
AT&T urges the FCC to hurry its decision on 
the AT&T Comsat experiment lest the USSR 
pass the U. S. by in Comsat development.
President Eisenhower announced tint his 
policy was to promote private industry1 s. 
development of Comsats» President-elect 
Kennedy was not consulted on the move.
ITT received the first FCC approval for 
experiments in the Comsat area.
AT&T received an FCC experimental award 
similar to the ITT award. Those awards 
wore grants of permission to use specific 
narrow bands during a one-year period for 
the purpose of Comsat development*
President John F. Kennedy was inaugurated.
President Kennedy, in his first State of 
the Union message, invited the USSR and 
others to coopérâto with the U. g. in 
Comsat development for peace.
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Fob 1961

Feb 20, 1961

Feb 26, 1961

Far 1, 1961

Far 5, 1961

Liar 20, 1961

Far 29 1961

United Research, Inc., in the RASA, contract 
report "The Commercial Application:; of the 
Communications Satellitesproposed that 
the government develop a Comsat system and 
retain ownership for an interim period 
until appropriate private ownership could 
be developed or found.

The Department of Justice gave Lockheed 
Aircraft a "railroad release" to conduct 
discussions about a Comsat Joint venture 
with other firms.

LIA SA made public a memorandum of under
standing with the FCC undex° which the 
earliest development of a commercially 
operable Comsat was cited as a national 
objective. It also gave formal recognition 
of the FCC role of economic regulation and 
the HASA role as a scientific development 
organization.

RCA urged the FCC not to give any one com
pany a Comsat monopoly. RCA was reported 
considering a joint venture with Lockheed 
and General Telephone.

Lockheed circulated a report prepared for 
it by the business consultant firm Boos, 
Allen & Hamilton which suggested a broadly 
based joint venture for Comsat development. 
Both hardware manufacturers and common 
carriers were possible members.

A -lilO-million Item in the Eisenhower 1TA3A 
budget for private enterprise launch activi
ties was omitted from the Kennedy BASA 
budget.

The FCC requested all interested parties to 
comment on the regulatory problems of Com- 
sats by Hay 1, 1961 (FCC Docket llpOfii-j.
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Apr 34, 1 9 6 1 James Dingman, VP of AT&T, stated In a 
press conference that AT&T did nob sec:.: 
a monopoly in the Corns at field. Ho 
said that AT&T was willing to share 
Comsat ownership with the other inter
national common carriers.

Apr 2 d , 1961 GE announced the formation of ComDats, 
Inc,, as a corporate shell for a proposed 
operational company in the Corns at field 
to be owned by common carriers, hardware 
manufacturers, and possibly the public.

Kay 1, 1961 Replies to the FCC request for opinions in 
Docket llp024 were received. The Department 
of Justice replied that it was concerned 
that no violations of the antitrust laws 
result from any Comsat operational program 
approved by the ECO. AT&T and ITT favored 
Comsat ownership limited to the interna
tional common carriers. General Telephone 
recommended ownership limited to domestic 
and international common carriers. G11, 
Lockheed and Western Union favored brood 
ownership bases for Comsat.

I lay l £ , 1.961 IIASA, announced that it had chosen RCA as 
the prime contractor for its RELAY Comsat 
program. In addition to RE-LAY, HA31 was 
pressing S YE COM, which, in contrast to the 
medium orbit RELAY# was a high altitude 
synchronous Comsat which would orbit at 
the same speed as the earth and appear to 
float in a fixed position over the earth. 
In addition to the HASA Comsat, the DCD 
has a Comsat program with GE, the ADVBIÎT 
Comsat program.

Jun 5 ,  1961 The FCC met with the international common 
carriers as well as the other respondents 
to Docket li|02lj.. In this meeting it was 
decided that an Ad Hoc Committee of inter
national common carriers 1m formed bo 0<!v i ::<• 
kb 0 FCC on Corns ah polio,/ l>,y Or. 1, ! C , I'El.
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Jun 15, 1961 The Antitrust Subcommittee of the house 
Judiciary Committee held exploratory, 
prolegislation hearings on the derma t 
program.

Jul 1, 1961 NASA announced that it had reached an 
agreement with AT&T to launch the TDLSTAR 
Comsat with AT&T paying NASA for the 
attendant costs of the launch and making 
full disclosure of experimental findings 
to NASA, as well as free license of all 
TBLSTAR rolabed patentr,.

Jul 8, 1961 Senator Russell Long (0-La) said that he 
would oppose Comsat being turned over to 
a private monopoly.

Jul 21}., 1961 President Kennedy announced his policy on 
Comsats, He said that he favored the 
ispeedy establishment of a privately owned 
Comsat system, provided that antitrust 
considerations were taken into account.

Jul 25, 1961 The FCC announced that General Telephone's 
application for international common car
rier status was not approved and that Cl)1 s 
Com3ats, Inc., was not to ho recognised as 
an international common carrier.

Aug 2, 1961 Assistant Attorney General Locvinger told 
Senator Long's Committee that the Justice 
Department was considering action to force 
AT&T to divest itself of its international 
operations,

AuG 27, 1961 35 liberal Democrats signed a letter to. 
President Kennedy protesting that Congress 
should he given a voice in Comsat policy 
determination and warning against undue 
haste in awarding the Comsat to any company 
or group of companies.



Sep 1, 1961 Presidential Assistant Lawrence O ’Brien
replied to the 33> liberals saying that the 
White House wanted to remain flexible on 
the Comsat issue,

Sep 21, 1961

Oct 13, 1961

Lov 27, 1961

Dec £, 1961

Web 7, 1962

GE withdrew its petition for FCC certifi
cation as an international common carrier, 
but it urged the FCC to include hardware 
people in any Comsat company.

The Ad Hoc Carrier Committee reported to 
the FCC stating that a nonprofit company 
should be created to develop Consuls. The 
company should bo owned by the internal ! mini 
common carriers, with three directors desig
nated by the President, two by each owning 
company, and one by companies which lease 
facilities. Western Union dissented from 
the report suggesting that the ownership 
base be broadened to include other inter
ests which might want to be included in the 
company.

Senator Kerr (D-Okla), Chairman of the Senate 
Space Committee, announced that lie would 
introduce legislation which closely paralleled 
the Ad Hoc Carrier Committee Report recommen
dations , except that the Comsat company would 
be profit-making and no Presidential directors 
would be provided for.

The Hew York Times reported that the; White 
House was not satisfied with the Ad Hoc 
Carrier Committee Report and was planning 
to submit its own legislation.

President Kennedy sent a Comsat bill and a 
message to the House and Senate. The bill 
provided for a Class A stock to be owned by 
the investing public priced at $1,000 per 
share and a Class B stock reserved for FCC 
approved common carriers. Only Class A. 
stock was to be voting stock and no single 
Investor could own more I;ban [ U of il, ou



25$  of the total s bock outstanding. The 
President1 a bill also provided for intijaa.be 
regulation of bho company1 a affaire l>,y the 
government.

Feb 26, 1962 Senator ICefauver (D-Tenn) submitted a bill
which would establish a government owned 
Comsat patterned after the TVA,

Feb 27, 1962 Senator Kerr's Space Committee began
hearings on the Comsat bills introduced by 
the President and Senator Kerr. The Depart 
mont of State, RCA, Hughes Aircraft and the 
Justice Department appeared, in favor of the 
President's bill. The FOG, Hawaiian Tele
phone Company, ITT, the Communications 
Workers Union, and AT&T all favored tne 
Kerr bill, ICefauver and the Americans for 
Democratic Action appeared for the ICefauver 
bill.

Lar l£, 1962

May 3, 1962 

Hay 21, 1962

Senator Kerr announced that a compromise 
between his bill and the President's bill 
had been achieved. The compromise bill 
had the grudging support of all except the 
Kefauver bill supporters. There was to he 
only one class of stock, priced at not more 
than CjilOO per share and owned half by the 
carriers and half by the general investing 
public. Six directors were to be elected 
by the carriers, six by the investing pub
lic and three appointed by the President,
The FCC was to take care of the general 
economic regulation and the State Department 
was to supervise the international agreements 
of the proposed Comsat company.

The House passed the compromised bill 35-lr--9«

The Kefauver bill was tabled by the Senate 
Commerce Committee and therefore effectively 
removed from further consideration as such.

Jun 1 9 , 19 6 2 Senate floor consideration of the compromised



Jun 10, 1962

bill began, about one wo ok of debate w as 
expected.

NASA announced that Hughe a Aircraft war 
given the Advanced SYNCOK contrac b-~a 
second generation of SYTICOM which war, a 
high orbit Comsat designed to be positioned 
so that it would appear to be fixed over 
one spot on the earth and repeat communi
cations signals for fully half the globe.

Jul-10, 1962 AT&T's TELSTAR was demonstrated in brans- 
Atlantic service. The inaugural inter
national telecast had full national atten
tion and included VP L. 3. Johnson and key 
Senate leaders ouch as Kerr.

Jvl 26, 1962 Senator Morse (D-0regon) begun a filibuster 
against the compromised bill.

a un 1 , 1962
1
The compromised bill was referred bo the 
Senate Foreign Relations Committee in reply 
to charges by the filibusters that the 
President's role in foreign policy deter
mination was given away to the ComSat Corp. 
in the compromised bill.

Aug 10, 1962 The compromised bill was returned to the 
Senate floor without amendment. A cloture 
petition was filed.

Au;: llh, 1962 Cloture was invoked for the first t:imn since 
1917 by a 63-37 vote.

Aug IT, 1962 The Senate passed the compromised bill 6 6 - 1 1  
and sent it back to the House for concur
rence on Senate amendments.

Aug 27, 1962 The House accepted the Senate version of the 
compromised bill 371-10.

Aug 31, 1962 President Kennedy signed the bill into law.



Cun 196J1.

.Tan i9 6 0  

Apr 1969

Apr 1969

Jun 1971

Comsat Corp* issued its initial steel:, 
offering. This stock was the most sought 
after in history even though the public 
was warned that the firm would not loft 
a satellite for another year nor show a 
profit for at least three years.

GE and EGA propose Synchronous-orbit tele
vision broadcast satellite, capable of 
providing direct service to home receivers,
GE proposes record-video service. Initially 
it would be a telemail system with a 600 
word message costing about 33/ which would 
drop to llg/ by i960. GE was interested in 
neither ownership or operation of the system. 
Prime concern was its oxvn rising costs for 
c omrnuni cations.

A TA Y and Comsat Gorp. oppose G-E plan. Comsat 
prefers its own pilot plan. AT&T opposes on 
technological grounds. Economics of system 
also doubted.

EGG votes 7-0 to allow competition in 
specialized communications services.
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Appendix II

ESTIMATE OP COSTS FOE CAÏÏTON ISLAND FACILITY

Site Development •P 3-million

Launch Complex 5-million

GuIdancc Facilities 6-million

Technical Support Facilities 11-million

•"•Community Facilities 11-million

Technical Support Equipment 2-million

Ground Support Equipment 5-million
TOTAL vllf-mill ion

^-Community will provide housing, school, hospital and 
recreational facilities for approximately 250 employees 
and their families.
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This case is devoted to an analysis of whether 
or not the General Electric Company should spend an 
estimated $250,000 to acquire approval to enter the 
communications satellite business as a "carrier's 
common carrier" and the enumeration of various environ
mental factors as well as groups which might affect 
these plans. This involves an appraisal of the tech
nical and economic issues involved. Although the 
approval depends upon getting clearances from the vari
ous regulatory agencies, especially the ECO, n good, 
hard look should be taken at the various kinds of plans 
and programs required, the necessary skills involved, 
and the assumptions about what is happening in the 
world at large.

The problem is to devise and evaluate a strategy 
to maximize General Electric's chances of getting FOG 
approval of their proposal, Information on the various 
agencies involved is included within the case. The 
chronology in the appendix enables one to obtain an 
idea of what is happening during this period of time.

basically, the M5VD report is very sound. The*



The /CO \ the prime regulatory agency, uas 

open-minded toward General Electric’s OouSats, Inc,

This u mono y could have gone either m y  but I believe 

pressure from the competitors ns well un other forinru I 

agencies influenced its final decision to dlrnpprovc 

General Electric’s entry into the field.

The Justice Department undoubtedly did not want 

p large corporation entering the field. The department 

probably did everything within its power to prohibit 

General Electric’s entry.

Although General Electric war: no lx author.!, sc-I to 

head the communications satellite program, it should

company’s strategy was good whereas its implementation 

was bad. The possible key in this case may bo the 

timing. It was stressed in Section 111 that u grave bo 

enterprise offer to build a communication satellite 

system must be made by Mardi 1, 1961 with an even ore 

nr of or s bio date of January 1, 1961, In reality, Go nor >1 

Electric did not place its program into effect 'udn.'t 

April P.8, 1961. This lato date had to influe ecu the 

outcome,



have regarded its intervention as a partial success. 

While GÏÏ did not win, neither did AT&T gain the 

monopoly it sought so the market for hardware pcou'l <■ 

was loft more open than it might otherwise have boon.

The final Communication Satellite Corporation resembled 

what General Electric had proposed.

By the end of the case, it will be apparent thet 

everything will depend upon getting regulatory approval, 

in investigation will bo necessary of what this type of
iprogram would involve. Since the economic basis for 

this project is weak, not everyone will agree as to the 

proper outcome.

Ily recommendation for dealing with this case 

would be to emphasize the time element as 1 foci this 

is the key to approval or disapproval. I fool that 

management failed to take action at an early enough, 

date to acquire regulatory approval. I believe General 

Electric was aware that it was making the attempt too 

late but proceeded in order to put some pressure on 

congress to take action thus preventing the competition 

from monopolizing the field.

3
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