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ABSTRACT

Space technology beganfas an offshoot from the basic
seed of the science of rocketry.‘ In'?ecent yo&ars, space
fechnoiogy and 1fs civiliaﬁ,and"miiitary applications have
taken a position of éxcéptional'iﬁﬁorfance in our individual
thoughts, our natlional prestige, our polidiaé and strategy
in ‘the furtherance of‘intepnational,relatidns, our nilitary
posture; and currently our national supvival. This is evi-
denced by the tremendous effort béing made b& this country
in space programs, Bofh military and civilian. |

The milltary lmplications of thls national effort are
qﬁife obvious. It is the naval implications on which this
paper focuses, showlng that they are of prime 1mportance.

.in the formulations of strategy, since the Navy can utilize
| tﬁe fruitg of this relétively-newborn space techn?logy,

té extend 1ts operating_horiions to an unprecedented'degree.f
Today, near-earth satellites are the space tools which}have
the greatest effect on naval stfategy, capabilitles, and.
responsibilities., As time progresses, interplanetary sys-
tems ﬁill come to the forefront 1n over=-all s%rategy con-
sidérations.

The vast area of this planet covered by water dictates

"the requlirement that the Navy have the ability to project
its might anywhere in the world. This in 1tself justifies
the Navy's present ahd future role in the planning for and
development of space systems. & suggested form of naval
strategy using space assets such as‘navigational, meteor-
'ological, communications, and reconnalssance satellites has
been outlined in this paber as a feasible example of the in-

creased capabllities of fleet operations envisioned by the
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application of these systems‘ Of course, these same space

vehlcles, 1f possessed by the U.S.S.R., can be ﬁaed to the
serious detriment of our naval operations. Therefore, 1t

is mandatory for_our versatile space program to proceed at
such a pace.as to lnsure that we maintain-a gomfortable lead
in the space sclence fleld. Tt isAequallf important that
the Navy expend its réle in the-Strategig and retallatory
phasgs of our natlonal dgfqnse thpough spéce technology,

and provide within'itarﬁnigue‘capability, support of the

over-all miilitary posture of thils nation.

111 i | SRR



CHAPTER

1I

IIT

v

V'

B

_THBLE arF CONTENTS

A.BSTRACT .J‘. [] L LI L] . . - * . - . -

INTRODUCTION o o v ¢ o 0 v o 4 v o o W

ROCKETS-TQ-SATELLITES IN THE SPACE ERA

General. . e ¢ s e & o = " e s = e »
Rockets~to-Space Era « « o ¢ &+ + .+ .
Space Environment. . . . . -
Scientific and Military Research

and Developments o « « s « & o o .

The Utllizatlion of Space for Mil-
ltary Purposes . . .« ¢« &« ¢« + . . .

SATELLITES, SPACE VEHICLES AND
REII.ATED PROGRANLS L) L] - . - [ ] - -- . .

. Natlonal Effort. o ¢ a4 e
NASA Satellite Program . .
Communiicatlons Satellites.
Meteorologlcal Satellltes.
Geodetlc Satellites. . . .
NASA Ma jor Space ProjJects. .
The Advanced Research Projects

Agency (ARPA)e « o o . & . e e

Alr Force, Army, Navy Satellite and
Space Programs s e 4 s e 4 e e s
Status of Space Program. « + « « o &

NAVAL REQUIREMENTS AND U.S.S.R. THREAT

- Reconnalssance-Survelllance.
, Navigation « « o ¢ o o & a2 &
. Comunlcations . '« « .+ &
Meteorologlecal . . . . .
U.S.3.R. Space Threat. .

- - * . »
s = & ® 3
. « = =& @

- .
[] -
- L]

NAVAL STRATEGY IN THE SPACE AGE. . . .

General. » - . » » * . . L
Military Strategye « « . .
"Packaged Task Force". . .

Accurate Positioning. . . e e
Immedlate Communications . . .
Credible Intelligence Collection
Economlcs and. Naval Strategy . .
Future Considerations. . . . . .

SUMMARY AND CONCLUSIONS. o o & o o o &

BIBLIOGRAPH—Y LJ . L] . . - * - ] L] . - Ld L] [ ] L] L] .

Lv: et ‘@F'rl? ‘j
S IRT R IVIRE RS

PAGE

D B K

[ ] L] L] [ ] - a L ] L ] - L] - L]
A -
1. (a2]

[ ) - - L L] . L ] [ ]
N
4]

Stonza,



¥
I

SHegEy ' ““1"'“&5‘1?}&}& HLU

B

INTRODUCTION

At no time in the nation's history has the United

States faced a peacetime securlty problem as

demanding of thought, treasure, and toughness as

1t does now. .

Natlonal strategy 1s unalterably linked with our polit-
lcal, economic, psychologlcal, and milltary environments;
nevertheleas, it 1s believed that the militarj ingredientl
of our over-all strategy posture, coupled with positive
exploitation of technological compétence and industrial _
potential, 1s the most urgent and essential factor 2t this
time. In order to maintain a posltion of leadership among
the free natlons and to deel effectively with the Sino-
Soviet bloc, highly versatile military forces are necessary.

This paper deals with the 1mplica£ipns of space on
naval strategy, and répresents an attempt to analyze poten-.

tial military effects of space systems on naval strategy

and operatlons. In consideratlon of these effects, empha-

sis “1s placed on the navigation satellite and its ablility
to provide accurate, all-weather fixes for surface and

submarine forces; the communication satellite and Its abil-

ity to provide & world-wide system of communications with

other fleet- and land-based elements; the meteorologlcal

satelllite and 1ts ability to furnish global weather data

and forecasts; and the reconnalssance satellite and its

abllity as. an 1ntelligencéécollecting system. No attempt
1s: made to analyze manned and weapon-carrying space sya-
tems which will have a decided effect on all aspects. of

milltary strategy. qowever, the development of these sys-

lCommittee for Economic Development, The Problem of
National Securitv, Some Economic and AdminTstratlve Aspects,
P. 4.
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tems by both the United States and: the U.3.S.R. will in all
probebllity be perfected‘wiehin the present decade, which
1s the time frame for‘ﬁhe purpeses of thls paper.

The Soviet threat-inithe field.of astronauticas is quite
eVldent'today, and 1t can be assumed ﬁhht any advantages that
we might gain from the exploitation of these space systems
can be esed against ue or be exposed to severe countermeasures
by the U.S.S.Rs | _

The impressive develoﬁment'effort 5elnglmade by the
United States 1in the field of space vehicles and their mil-
itary'applications ahd in space science 1is noteworthj and
provides the writer with a versatile base from which to pro-
Ject within the scope of this paver, the 1mplications of
space_on naval objectives and strategy. Admittedly, the
‘asgessment of the role of satellites 1n naval operations
requires a more detailed and technical analysis than has
been cutlined 1n thls paper. Nevertheless the writer has
striven to outline from an operatiohal polnt of view the
subject matter by a consideration of hieﬁory, controlling
government agencles, space projects, naval requirements,}
and finally, s suggested future strategy-utilizing these
space assets In the form of a "packaged task force." |

Since ocean areas cover so6 much of the“earfh's surface
in relatiocn to United‘Stetee territory--which occuples less
than two percent--space Operations deslgned to observe,
influence, or control activities on a g£lobal scale are
seen as a fundamental naval responsibllity and of great
significance 1in the fﬁrtherance of natlional security. It
1s. within thls area that the Navy's operational capabll-
1tles will be extended to an unprecedented degree by util-

l1zation of the previously mentloned satellite-systems in
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conjunction with conventional fleet elements. -Accordingly,
it is in pursult of thils viéw that the writer explores the

implications of space 6n naval strategy.
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IMPLICATIONS QF SPACE ON NAVAL STRATEGY
CHAPTER I
ROCKETS-To{sATﬁLtITEs.IN HE SPACE ERA

"_ . . outer space may well be the proving
ground on which the uncommitted people of the

world will Jjudge whether the democratlc free

enterprise system or the cormunist system 1s

superior.'

General. It 1s this sober thought that stimulates
the fantestie'tempo of_technolegical progress and mllitary
adaptatiohs‘of advanced weaponry, as the world enters the
final known medium--space. Of all the kinds of changes
that convulse the world today, including the political,
economlic and eocial aspects, none has acquired such "snow-
belling“ momentum as the arts of war and destruction.?

The awesome magnitude of the universe with 1ts inherent

. mysterles and dangers defles yet fires the imegination of
mortal beings. Certalnly, the age of space exploretion
haslarrived, and through thls unlimited medium mey be

born & common ground of euch proportion that mere earth
frictions will be completely eclipsed, et least for some
time to come. Even though.the nat;enal interests and
objectlives of this eountrylwill remain basically the same,
as long es our democratic system prevalls, the means for
accompllishment ef these objectives will neeeesitate a com-
pelllng extension of our policles and undertekings in order
to morally sustain our national and 1nternationa1 obliga-
tions. OQur national survival requires our entrance into

the Space Age.

R

James M. Gavin War and Peace '1rn'fthe” Space” Age, | Do 247,
‘J[:‘."" -

Zplastair Buchan, "Misslile Age S&rgteé§;“kNATO Letter, 6,

August 1958, p. 24, -

1
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The occupancy of space has clear military implications,
and we would be committing "militery sulcide" by a letharglc
'space pfogram; the fiéld of-military operations must be
extended in a vertical direction. It is almost impossible
to draw a clear, deflnitive line between mﬁlitary and sci-
entific research. ﬁVery worthwhile cultural, commercial,
and scientific galns can be obtained at nominal additional
cost as by-products of the milifhry space program, since
the types of equipmeﬂt required for military and nonmilitary
ventures are frequently identical. The scientlst, in his
search for knowledge énd historical validation, has never
failqd to better mankind; the reallst interested 1n direct
applicatlion of.space technology to improving man's welfare,
the economist thinking of 1ndirect‘benef1ta'to our indus-
triel complex, the educator envisioning the relationship
to student progress, the mllitary planner focﬁsing on appli-
catioﬁs to defense,‘thé politicel sclentist concerned with
position of world leadership and the implications of inter-
national relations--all have ﬁ specific area of interest
which, when combinéd;pbrtrays a collective front of national

strategy.3

Roékets-toQSpace Efa.- The present staete of the art

in rocketry 1s the result of a comblned effort of many
nations and peoples. The story of modern rocketry had
its beginnings.before the blrth of Christ; however, the
beginning of twentleth century rocket research 1s con--
nected with the work of Dr.'Roberf‘H. Goddard. It was not

generally known until 1919 that Dr. Goddard was engaged in

3U.S.'Congress, HouSe; Select Committee on Astro-
nautics and Space Exploratlion, The Next Ten Years in Space
(1959-1969), p. 119.
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rocket résearph and development. Xnown as the creator of the
modern science of rocketry, Goddard in his Investigations
covered almdst every essential principle in both the theory
and practice of high-power rockets. 1In 1919, he delivered to
the Smithsonian Institute a paper called "A Method of Reach-
ing Extreme Altitudes." Tt was in thils presentation that

he showed that a rockef_with a gross welght of‘22,000 pounds
would be capable of escaping from the earth and delivering

a small pay load to the moon. In addition to his high alti-
tude research and his deveiopment of rockefé, Goddard recog-
nized the potentlal of rocketry in space flight. By 1926.
Dr. Goddard's research actlvities encompassed almost every
category of rocket deslign and cdlminated in = demonstration
of the worid's first liquid-propellant rockets. Hlis accom-
plishments were ahead of thelr time, and thelr potential

was not recognized durlng this period. It can be said that
Goddard truly 1ls the father of moderﬁ rocketry.

In 1922, Professor Hermann Oberth, who could well be
classified as the European counterpart of America's Dr. God-
dard, requested a copy of Goddard's paper, "A Method of
Reaching Extreme Altitudes.ﬁ In 1923, Prof. Cberth pub-

lished hls book on space trével, Rocket to Interplanetary

Space. Thia'book was not wildely accepted, and brought many
adverse criticisms. In 1929, Hermann Oberth publlished his

most important work, The Roads to Space Travel. 1In this

book Oberth presented a complete analysls of contiguous and
interplanetary space flight.' It 1s slgnificant to mention .
that as a result of his poaks, the German Rocket Soclety
for the advancement of space travel was organized in 1929. '
From this organizatlon the German military rocket research
program was born. We have much QVidence asg to the success

3 . nif | SHERT
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of this program, and .1t remalned for the German sclentists

Proauy

and englneers to master the princlples of rocketry and
apply them on practlcally every level of thelr mlilitery
weapons systems. Perhaps the prophecy and vision of Her-
mann Oberth, who has been acclaimed the father of modern
astronautics, can be substantlated by the following predié-
tion: |
The present state of sclence and of techno-

loglcal knowledge permits the bullding of machines

that can rise beyond the limlits of the atmosphere

of the earth. After further development these

machlines will be capable of attalnlng such veloc-

itles that they--left undisturbed in the void of

ether space--wlll not fall back to earth; fur-

thermore, they will even bz able to 1eave the zone

of terrestrial attractlon.

There 13 1little doubt that the development of the
rocket as & powerful propulsion device set the_stage for
‘the transitlon into the space medium, and it has been
stated with a ressonable degree of prognosticatlon that
World Wer II was the last war of the Machine Age.® The
Age of Space with all 1ts complexities 1s before us, chal-
lenging our resoﬁrcefulness and capabilitieslin all fiélds
‘of human 1ntercourse. 'Therefore, 1t 1s consldered appfo-_
priate to elaborate somewhat on space environment, our

own sclentlfic, domestic, and milltary development, and

the ever-present Sovlet threat and potentiel.

Space Environment. This planet 1s surrounded by shells
or layers of atmosphere khown aé troposrhere, stratosphere,
chemosphére, lonosphere, mesosphere, and exosphere. Beyond

- the exosphere 1is what we call outer Space.

4Hermann: Oberth, Rocket to Interplanetary Space, p. 1.
5

Jemes M. Gavln, op. cit., p. 94.



The troposphere 1s the nearest layer to the earth, andf
i1t 1s this leyer that contains fhe formation of weather,

In this envelope of atmosphere both temperature_and pfes-
sure decrease 1ﬁ a falrly conétant ratlo with respect to
altitude.- Since the troposphere 1s considered to be 1q
thermal equilibrium between the earth and the sﬁratosphere,'
when more heat is absorbed than 1s reflected, then this
layer 1s disturbed and this mixing action gives rise to
snow, reins, winds, and other phenomena of weather..

As the altitude above the earth's surface lncreases,
even as much as a few miles, l1fe as we know 1t ends. There
is no blanket of atmoéﬁhefe to protect us. ﬁigh tempera-
tures exlst depending on which side of a body is subjected
to the sun's rays, but there would be no sensing of these
extreme témperatures'because when any body in space inter-
cepts the sun's rays 1t 1s warmed, but since ﬁo atmosphere
surrounds the body, 1t qulckly loses heat. X- -rays and cos-
mic rays penetrate our bodles and dissociate our cells;
the alr pressure decreases helow our blood pressure until
bodily liquids boil. Since the molecules are so closely
packed together at sea level, no socner do they get up
speed than they lose 1t by collislons. -In spece, they travel
many miles before colliding, and, as a result, thé tempera-
ture of a molecule in outer space 1s extremely high ﬁue to
the veloclty attained before collisions.

The troposphere, which extends for about .gseven ﬁiles in
a vertical direction, has been briefly discussed; now let's
discuss the succeeding layers of the atmosphere. The strat-
osphere extends from the upper limit of the troposphere to

& helght of about 20 miles. In thils layer is found strong -
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air currents, cloud formations, and meteor tralls which alg-
nify their disintegration. Just recently in the tests of
the X=15, man has flown to the upper limit of the strato-
sphere and possibly the lower section of the chemosphere;

The upper limlt of the chemosphere 1s at 50 milés above
the earth. This layer absorbs and processes most of the
sun's ultraviolet energy. Because of the electrification
of particles in this-layer, radio waves.are sometimes ab-
sorbed, thereby causing comﬁlete'“fades“ in cormmunications.
This layer also absorbs some of the infrered radlations
ﬁhich glive rise to extremely intense, infrared night alr
glow radiations,.commoniy known as "heat lightning."

The next 1ﬁyer, knoﬁn as the ibnosphefe, 1s that por-
tion of our atmospheré capable of ctnducting electriclty.
This makes long-dlstance radlo communica tions possible by
the refléction of-low-frequency raedlo waves 1n thls layer
which extends to ar altitude of 250 miles. |

Scientists are Just beginning to obtain data on our
next layer, the mesosphere. It is known that 1onizationr
is very high because;it recelves the sun's radiations with-
out any filtering process. The alr density is extremely
low, and therefore the electron density must also be 1ow;
.This layer extends_to an aititude of approximately 600
miles. | |

Above this 1s the.exosphere which 1s undefinablé-in
terms of upper limit, since it gradually diffuses into inter-
planetarylspaée. It is in this layer that we stand on the

threshold of outer SDAace.

Sclentific and Military Research and Developments.

Sclentific and military research and devélopments came to
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a sudden reanalysls and reﬁrogramming very shortly after
the iaunching of the earth's first artificlal satellite by
the U.S.8.R. on 4 October 1957, This event was without a
doubt the most serious blow to 1ts prestige ever suffered
by the Unlted States. Vice Presldent Nixon,on 16 October
1957, wisely appraised the sltuation when he sald, "We could
" meke no greater mlstake then to brush off this event as a
sclentific stunt . . . We have had a grim and timely re-
minder « . . that the Soviet Union has developed a sclentific
and industrial capacity of great magnitude."

Thers wés 8 great clamor for this country to achieve
startling successes in the satellite field--indeéd, this .
was a military and psybhological necessity. The heretofore
national complacency began‘to fade, and our leaders realized )
that =sstronautics and space technoiogy forecast cépabilities
df such magni tude that new concepts of military action woﬁld
have to be developed to explolt them. Since the relation-
ship between sateliité sclence and the ICBM 1s so close, the
fear of the Soviet ICBM development spurred us to action in
the fields of bgsic and applied research, missile prOducti&n,
strategy and tactics,'énd éducational reform.- Needless to
.say, there was a serles of reorganlzations in the rockét and‘
satellite efforts of our country; there was thérestablish-
ment of a Jolnt Congressional Committee for Astronautics-~-
3imllar to the one now 1n belng for atomlc energy--to keep
a constant watch on the nation's progress in space flight.
During February 1958, the Advanced Research Projects Agency
(ARPA) was formed by the Debartment of Defense and placed in
charge of the country's sﬁace program, 1nc1uding the develop-
ment of milltary space weapons. Thls was the beginning'of a

long-range, centrallzed pianning program necessary for organ-
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1zation of our resources and talents for the race in space.
In paftidular, the agency provided the control mechanisms
fbr_coordinated effort‘ﬁetween the mllltary departments.
-In order for the agency té accémplish this feat; it was
glven control of the money, and instead of the services'
budgetlng for each space project ARPA was cllotted the
money. This made review and coord;nation of the programs
possible. In addition, ARPA was in a.position to insure
that the :esearch and developﬁent features of the tremendous
missile pgograms were-made available to the space programs
~In order to preclude dupltcation‘of effort. ARPA allocated
funds to the services for expenditure after proper justi;
fication'had been presented and the individual servicé
projects had become ctordinated in the nﬁtiqnal effort.
It was soon realized that there were many otﬁer interests
in. space which dld not have a military connotation. _Thefe
: ex@tted numerous areas in science and lndustry which were
not directly assoclated with the development of weapons
éystems,'military operatiohs, or the defense of the Unlted
" States. The thought of military control over all space
programs caused quite a furor in Congress, as well as among
| many leadling scientists. Finally, on 29 July 1958, after
.much deliberation and study by Congress! a civilian space
agency was authorized--the National Aeronautics and Space
Agency, commonly referred to as NASA, The National Aero-
nautics and Space Act of 1958,6 which established NASA,
ditected that 1t perfont the following major functions:

l. Plan, direct, and conduct ﬁeronautical and space

activities.

6 myational Aeronautics and Space Act of 1958," 1958
U.S. Code- Co%%ressional and Administrative News , No. 12,

TAugust 5, 8), D. 2348.
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2. Arrange for participation by the sclentific com-

munlty 1in planning sclentiflc measurements and ob-

servations to be made through the use of aeronautical

and space vehlcles, and conduct and arrange for the

carrylng out of such measurements énd obéervations;

3. Provide for the widest possible practicable &nd

appropriate dissémination of information concerning_

its activities and the results thereof,. |

4, Review Department of Defense space programs_and

related activlitles, with the Deparbment of Defense

to continue beinz responsible only for those space

activities primarilj‘associated with mllitary weapons

systems or milltary onerations. .

Under the provisions of the Act, NASA is an 1ndependent
(and powerful) agency in the executive branch of the govern-
ment. In addltlon to the alforementioned responsibilities,
NASA absorbed all functlions apd activities previouély per -
formed by the Napion&l Advisory Committee for Aeronautics
which was disestablished on 1 October 1958 when NASA came
into being.‘ The National Aeronautlcs and Space Agency { NASA)
and thé Advanced Research Project Agehcy (ARPA) are the focal
points of the Unlted States foorts in space; |

The pfesent importance of NASA and ARPA can best be
measured when related to the cold war in which the free
nationé of the West are now competing with Soviet Russia,
The fact that the Unlted States was inadequately prepared
to accebt the advenf of ﬁussia's Sputnik I has been evl-
denced by the national consternation, as well és by the crit-
icism and reorgan;zing of our own efforts. Since then, 1t
has been fully reallized that the Soviet satellite sachieve-
ments,rand the missile competency on which‘they are based,
forecast severelthreats to our natlonal securlty, and also

BT e
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-to our internationai leadership and prestige.‘ The space.
successes enjoyed by the Soviets have generated into "hard
.bargéiﬁiﬁé levers of Communism" at all internationel con-
ferenées and forums, andlhave become psychologicél tools

~

 in the cold war.

-The Utilization of Space for Milltary Purposes. The E

utilizaetion of space for military purposes is already appar;
ent with our launching of coﬁmﬁnication, weat her, and recon-
naissénée type satellltes. Such a family of satellités

| ﬁould enable a country to keep extensive areas of the earth
under almost constant survelllance. "“These orbiting vehlcles
can help to bring about a universal peace or 2 uniﬁersai
cheos. We can see thém éiving us long-range weather fore-
cagts, 1lmproving our transportafidn and'communication, dls-
covering underground treasures, influencing military tec-
tlcs, and questioning manyltheories."7

In addltion to aforementioned uses, the first satel-

lites willl be uséd for determining outef atmosphere den-
sities, more accurate measurements of earth's equatorial
oblateness, of intercontinentel distances and other geo-'
detlc data. This means thgﬁ we shall be able to make accu-
rate maps and construct better navigational devices for

our ships and airplanes. The usé of satellifes and space
probes to obteln pure sciehtific date can be considered
both civilian and military in nature, since the data in
most cases can be dilrectly applied to further peaceful_
space development and/of to future military weapons systemg

development.8 The effliclent utilization of these data is

7E. Bergaust and W. Beller, Satellite, p. 1l3.

8m. Caldin, ™The Russlan Conquest of Space n Space Age, 1

November 1958, p. De ,
10 ﬁﬁ[ﬂ& ik\( ! W
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the mandate fof bofh NASA and'ARPA,'beéausé our progresas 1n
apace technology is diréctly releted to our ability‘ﬁo_cope
effectively with cold war problems, and our basic problem
of sfrategy is thé‘gb;}ity to make wise and intelligent

choices,
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SATELLITES, SPACE VEHICLES, AND RELATED PROGRAMS

The achievement of man's destlny must be earned
by the pursult of objectives fashioned to his
most advanced capabllity.l

Netlonal Effort. Space exploration, space vehlcle

applications, and fnlfillment of requirementa for utiliza-
‘tion of space are of necessity a natlonal effort. The ex-
' ‘'ecutlon of most space programs will demand the combination
of the unique skills of the various services and civilian
agencles to insure success.’ Although the National Aero-
nautics and Space Administration (NASA) will have primary
regponsibillity for space exploration, that agency cannot
do the job alone, and will require the talents and‘resources
_pecullar to the nilitary. The national progrems coordinated
by NASA have to be bold in design, firm in execution, and
supoorted by sound public understanding in order to pro-
vide for this country s needs and surpass the Soviet Union.
The House Select Committee on Astronautics and Space -
Exploration submitfed a final report (H.R.2710) oi 3 Jan-
uary 1959. This extremely comprehensive repert stressed
the urgency of the situation and summarlzed the importance
and requirewments of a strong space program 1n the following
'conclusions-
- l. We are 1n an age of rapid technologlcal change
wherein the strategic balance of power can shift to

the nation flrst achleving operatlonal usabllity of
new sclentific developments.

ly.s. Congress, House, Select Commlttee on Astronautics
and Space Exploration, op. cit., p. 28.
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2. The effects of technological advance can be of
compelllng force, even without resort to war.

3. It would be highly impractical not to face the
reallty that space technology, llke nuclear energy,
can be used for war as well as for peace.

4, The military potentlalities of space technology,
which the Unlted States would prefer to see channeled
to peaceful purposes, are greater than general publlc
discussion to date suggests.

5. The declsion to undertake a space program cannot
be made In the context of domestlc condltlons alone. -

6. A& key questlon 1s the relative posifionuof the-
Soviet space accomplishment as compared with that
of the Unlted States.

7. Inventlons cannot be scheduled in advance.

8. Crash programs are the mos t expensive kind to
undertake.

9., The early dealgn-study phase of resesrch is rela-
tively cheap in money, but i1t may not be cheap in
amount of time regulired.

10. .To -start and stop programs 1s' the most expensive
and dangerous way to undertake them,

ll. The pace of develovment has been so rapid

new devices make earlier ones obsoclete, that we are
pressing hard agalnst the limits of fundamental -
humen knowledge.

12, At the same time that the arrival of new devel-
opments 1s occurring more and more freguently, the
complexlty of many of these projects 1s growlng so
thet their planning requires programing of efforts
over a longer span of years,

13. Long-range flexlble planning should entall ap-
proval of programs which are not yet certaln in

every detall and = system of follow-up and reappraisal
leading to & program revision where necessary.

l4. Inexorable changes 1ln soclety and political power
wlll follow the development of space capabilities;

failure to take account of them would virtually be to
choose the path of national extinction. .

15. What program the United States could achleve and
what 1t will in fact achleve may be two very different
things.

16. Budget pressures in the short run should not be
the primary basls for declsions on space programs
which are inherently long range, and which involve
the very survivel of the nationi
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17. Thls nation- should ‘not..make- 1nadeqﬁate short-
run expendltures on 1ts space program at substantial
risk to 1ts survival{a few years later.

18. The best advice obtainable by the committee
supports the view that within a decade peaceful ap-
plications of space,development to weather predic-
tlon and long-range communication alone will more
than pay back to the economy all the funds pre-
viously required to achleve these capabllltles.

19. The greatest benefits of space development and
exploration 1n all probabllity cannot even be pre-
dlcted today.

20. Although englneering secrets related to national
defense deserve the utmost protection, the greater
part of the space program will progress more rapldly
wlthout the shackles of an undue securlty control.
2l. Full sclentific and technical cooperatlon among
the nations of the free world 1s essentlal to their
Joint survlival and to the fastest growth of the Amer-
i1can space program.

22, Sclentific education in the United States stands
in need of critical review.

Amplification of the foregolng concludlng statements is
impractical in light of‘the melin theme of thls paper. Nev=-
ertheless, the loglc and objective reasoning portrayed by
" the declarations of such an importanthommitteé have been
incorporated in pért,'anﬁ will continue to serve as a sound
policy foundatlon In our national space program.

At this time, it 1s belleved thaet = review of the space:
.programs under each cdgnizant agency would be appropriate to
allow the reader to reallze the full extent of Unlted States

space endenvors.

NASA Satellite Prqgram. The satellite program is one

of four major plans NASA has Iinstltuted to form the founda-
tionlof a strong, long-term effort to achieve Unlited States

leadership'in agstronautica. This program entalls bringing

7.5, Congress, House, Sele¢t Comnmlttee on Astronautlcs
and Space Exploration, Hous e Report €710, 3 January 1959,

Pp. 10-15.
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into operation:saﬁellites;;which could aid-Ln accomplishing
current tasks 6r taskslwpich could not be accomplished with-
out'tﬁeir use. NASA's pfesént endeavors include the develop--
ment of a meteorologlcal éatéllite; a geodetlc satellite, a
cbmmunications satelllte, 'and pther supporting R&D satelllte
programs. Of course, there are many booster vehiclés beiﬁg
used to place the satellltes iﬁ ofbit around the earth,

but thése projecté will not be discuésed; éxcept where re-

lated to a particular satellite pay load program. -

Communications Sstellites. Project ECHO conslsts of

1nflatgﬁle balloon;type éatellites_for commﬁnication pur~
Doses. Thils particu;ar program deals with the paséive com-
minications system and will providérthe necessary informa-
tipn for a dec;sion a&'to the best approﬁch in determining
the relative‘feasibility between paés#ve and active s;stemq,
The pagsive satelllite conslsts of a -100-foot alum;nized Bal-
loon equipped with a tranamitter for ﬁrackj,ng'phrposes.5
Thls satellite balloonlwiil be used to reflect signals be=~
tween east and west cﬁast installations, employlng 1000
megacycles from east to west -and 2000 megacycles from west
to east transmissions.» Two launchings, in August and Sep-
tember 1960, have already proved successful. Another test
ls scheduled for March 1961, The advantages of the passive
system.lie in the sateliite 1tself, since no electronic
equipment for relayiné 8ignals is nedessarj. 'Also, there

1s no problem of reliability or équipment malfunctioning

: %y.s8. Navy, Ad Hoc Committee to Recommend Policy on
the Use of Space and Science of Astronautics, The Navy in-
the Space Age, Vol, II, June 15, 1959, p. B-18, (SECRET)
{For Nevy eyes only) L . _ .
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within the satellite. The major disadventage of the system
is in the‘gfound or shipboafd:transmitting and recelving
stations. High energy radio signals with accurate direc-
tlonal antennae requiring somewhat elaborate equipment are-
necessarﬁ for transmissiqn purposes, and equally élaborate
recelving equipment 1s needed to recelve the relatively
woeak signals reflected by the satellite. The systems using
passive cormunication sateilites are very adaptable 1in the.
presence of jamming efforts. Since the satelllte 1tself 1is
inherently llnear and broad-band, 1t would be necessary only
to modify'thé ground or shipbodrd equipment to shift the
operating frequency‘in the event of concentrated jamming”
effort.? The _vulnerabililty of this type of satellite to
antisétéllite activity 1s reiht;vely high, due to the con-
figuration‘of tﬁe.large, thin-walied balloons brbiting at
low altitudes. These balloons are easy to track and reach
wlth probes, and they cannot maihtain thelr shape 1f they
lose thelr internal gases by collision with debris from
antisatelll te vehicles.5

Project REBOUND will gﬁcgeed PfoJécf ECHO and will even-

tually establish a serles of Raséive satellites for global
communications. These multiple passive satellites will be

much like the ECHO configurations.

Meteorologlcal Sgtellites. The objective of the mete-

orologlcal satellite program 1s to develop the techniqﬁes of
uging satellite-acquired data to improve weather forecasting,

by providing information on the nature of weather, and taking

plctures of cloud formetlons and frontal gystems. TIROS E'

4y.5s. Office of Naval Research Naval Analysis Group,
Naval Implications of Earth Satellites p. 138, (SECRET)

Ibido, P 138.
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was launched 1 April 1960, and made valuable contributions
to meteoroiogical research by transmitting 22,952 pletures.

TIROS 2 was launched successfully by a THOR-DELTA vehlcle

and contained infrared photographic equipment. Following

the TIROS program will be the meteordlogical satellite series
labeled NIMBUS. This is designed to take televlislon pictures
of cloud format1ons and frontal systems; and will be launched

in a polar orbit by a THOR-AGENA-B vehicle. A total of ten

satellites will be launched from now thrdugh 1965--one every
slx months., The successor £6 NI¥MBUS willl be a 24-~hour
sfationary weather satelllte naméd AEROS, presently sched-
uled for launching in 1964. Its function will be to record
plctures of cloud formations and ffontal’systems.

The fbregoing program mekes use of televislon cameras,
infrared measurements;-and‘an ear th-solar heat radiation
balance. The televislon pictures will be taken by two
cameras with fine and coarse resoclution respectively, pre-
prOgramgd ﬁo take a serles of 32 consecutive plctures, one
every 30 seconds. These plctures are recorded on video
magnetlc tape’, and the tape recorder will relay the.informa-
tidn on signal froﬁ the ground statlion. This sequence can
be repeated by command as soon as the recording tape has been
emptied., The pilctures are relayed t6 the data.acqﬁisition
stations via FM data lihks, one for the fine resolutlon and
. one for the coarse resolution. The plctures are coded for
tranamission, and upon.receipt af the ground station, can
elther be stored on magnetic video tape or decoded and placed

on a televislon scope to be photographed.6

6y.s. Navy, Ad Hoc Committee to Recommend Policj on the
Use of Space and Science of Astronautics, op. cit., p. B-19.
(SECRET) (For Navy eyes only) )
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The Naval Photographic Interpretation Center has been
given the resp:nsibility of developing techniques for analyz-
ing and‘interpreting.the photographs, and the U;S; Weather
Bureau aas been given theiﬁisaion of developling techniques

for utilizing the data acquired from the satellites.

Geodetic Satellltes. ' In the field of geodesy, the

satelllte will help us in two maln areas: the more accuratei.
determination of the size and shave of the earth; and the
problem of preclsely establishing the diatances between
continents and the position of oceenic islands. The latter’
-area of accuracy with.reape?t to intercontinental distanaes
is extreﬁely Important to our ICBM and POLARIS miasile s3ys-
tema. The satellite provides us with a powerful tool to

de termine such distances, since 1t gives us & triangulation
polnt high up in the skye. This method will allow us to

~ "bridge™ coatinents separated by large bodles of water,
ﬁhereby establishing interconnecting reference pointa:for
sccurate mapping, and the "filxing" of strateglc coordiaates
necaasary for effective military applications of weapons
systems. NASA 1s responsible for providing a satailite )
which 1s capable of producing Improved geodetlc informa-
tion, and for providing the means of measuring the propa-
gatlon characteristics of light and eiectromagnatic radla-
tion simultaneously. This satellite wlll require a very
precisa_qrﬁit determination before 1t can be used for geo-
detic poslition-fixing. The fature of thils program, which
1s somewhat similar to the Navy's TRANSIT navigation satel-
lite, 1s not certain at this writing. ©o
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NASA Me jor Space Projects

Pro ject MERCURY (Man-in-Space) 1s the prime responsi-

bility of NASA. Close coordination is mainteined with ARPA
(Advanced Research'ProJecfs Agency) and the milltary serv-
ices.  The obJective is to place a manned vehicle safely
into orbital flight and to effect a safe recovery of the
man and vehicle fron orblt., In addltlon, a study wlll be
made of the capabllities of man in the environments asso-
~clated with launching, orbital flight, and recovery. It 1s
expected that the flrst manned orbital flights will be at
about 110 miles' altlitude &nd that the'capsuie willl be recov-
ered on tho third orbit in the‘vicinity of the Barbados
Islands. This project enjoys the highest national priority,
and although not an endeavor specifically within the scope
.of this paper, it clearly ranks high in its future 1mpii-
cations on naval strategy. The first manned orblt shot 1s

scheduled for late 1961.

Space Science Program. The Space Science_Program, fran

the standpoint of the over-all space factors and considero-
tions,'is by far the lorgést enterprise in which NASA has
prime responsibility for execution and coordination. It has
been established on as broad a basis as possible; and relles
on the active participation of the scientific community
along with 1ndustry and government. This program is of such
magnitude and all—encompaésing nature that a brief outline
of the princlpal scientific_aims and projects is considered
important to naval 1nterests. A digest of the obJectlves

of the Space'Science Progrem shows that it provides for re-
searching in order to determine and understand the origins,

evolutions, natures, spatlal dlstributions, end dynémical

19 BETTY . SRERET
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behaviors of the aéﬁospherés of varibus planets-~including
earth--and thelr relations to the medium of Interplanetary
space; to investigate lonospheric phenomena of the earth,
moon; and planets; to evaluate poésiblé hazards to life and
other effects:- of energetic particles on instrumented and |
manned Sﬁace exploration; to determiﬁe'and unders tand inter-
actions of magnetic|and,electric flelds  throughout the uni-
vergse; to determine and understand the effects of gravita-
tional fields throughout the universe; to observe, from
above the earth's atmoéphere, the spectral distributlons of
enérgy redliated from objects iq the solar systeﬁ; fo deter-
mine the effects on 1iying terrestrial organisms of condi-
tions in the earth's'upper atmosphere, in space, and In
other planetary atmospheres; and finally, to 1nvestigate'
the exlstence of life throughout the solar system.

The following space_pfojecta under the direction of
NASA will initlially support the Space Sclence PrOgram:v’ 8

AGENA B - a ligquld-fueled upper stage used with
ATLAS or THOR boosters.for deep space missions. The
first shot, scheduled with ATLAS booster for mid-1961,
wiil attempt to take télevigion shots. of moon end land
1nstrumént‘capsu;e. '

" ANNA - a geodetic‘sgtéllite,weighing 50-100 pounds,
probably of gpheriéai configuration. The study pnase
has been complefed; and 1t 1s now entering the R&D |
program. The Army; Navy;and Alr Force are involved

with NASA in this joint project.

"tDatalog of Missile, Space and Detectlon Projects,"
Deta Magazine, 5, August 1960, p. 42.. _ .

8-“ﬂi.'e.t'.rolog,“ Missiles and Rockets, 7, November 7, 1960,
PP. 26-31, . :
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APOLIO - & manned spacecraft capable of orbiting
earth or moon as a space laboratory for three men;
planned as next step 1n space exploration to follow

Project MERCURY. Boosted by SATURN.

ATLAS-ABLE - a lerge booster designed to orblt

. 200-pound satelllte around moon or seﬁd it into deep
space.

_ CENTAUR - & vehlcle designed to land 730-pound
pay load on the moon 1in a sofﬁ-landing; also, for heavy
earth satelllites and probes to Mars and Venus. Full
firing 1s due early 1961.

IRIS - a low cost, soundlng rocket designed to put-
100=pound pay load at 200 miles' altitude. Last July
it 1lifted 150 pounds to an altitude of 140 miles.

JUNO II - a large booster designed to put small
pay.loads in space.

MARINER - & space vehlcle for planetary missions
subsequent to Project MERCURY. It may weighrclose to
50,000 pounds and wlll boost 600-1200-pound unmanned
epacecraft for Interplanetary missions. Seven shots
are planned, the first durlng the third quarter of 1962.

NERV - a nuclear emulslion recovery vehlcle for

obtaining measurements of Van Allen radiastlon belts;
deslgned to place 75-pound pay load to an altitude of
10;000 miles wlth SCOUT booster.

NOVA - allarge.booster of betweeh’G-lB-million
pounds'! thrust for outer space travel, It wilill con-
slst of a cluster of four to six 1.5 milllion-pound-
thrust enginee, and 13 scheduled for operation in 1965.

0AQ - aVBSOO-pound orbieing‘astronomical satellite
‘ observatory equipped with'&ieecope ‘and boosted by —
ATLAS-AGENA B. First flizht 1s’ scheduled in ' 33 1963.

2 TR
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ggé-- 8. 1000-pound satellite with instruments for
geophysical measurements boosted by ATLAS-AGENA B.
First flight is scheduled in 1963.

Q§g - a 350-pound orbiting solar observatory
boosted by THOR-DELTA. First flight is planned in
early 1961. | | |

PEOJECT RANGER - & 300-pound lunar probe'fqr hard-

lending of instruments on the moon, with ATLAS-AGENA B
- as booster. First flight 1s planned 1n 1961, and
first lunar landing 1s planned in 1962.

PROJECT ROVER - h‘nuclear rocket research and

development to prove feasibility of nuclear_powef plant;-
Power plant completlon 1s scheduled for 1963; rocket
by 1966 .

PROSPECTOR and SURVEYOR - & lunér probe for sofﬁ-
landing of instrumenfs on the moon, boosted by SATUﬁN'-
or ATLAS-CENTAUR. First lunar flights are planned
with_SURVEYdR vehlcle for 1965-l§64; followed by -
PROSPECTOR in 1965.

7 SATURN_e a large cluster of boosters .-for oute;
'épace vehicles developlng 1.5 million-pounds' thrust.
Early models will_orbit 2Q,OQO-pound pay load. First
flight test of clustéred boosters 1s scheduléd for
1961, with upper stages schedulea in 1965;

SCOUT - & solld four-stage satellite launching
vehicle designed to place 200-X 0 pounds 1n orbit.
rIt uses exlstling hardware from POLARls; SERGEANT; and
VANGUARD missiles. BSuccessful fllight:was obtqinéd in
October 1960; drbital shot-failed'in December 1860.

. THOR-ABLE STAR - & threo-stege vehicle with orbital

* capaclity of 200 pounds. The new up er stage

T
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engine and boostglheavier pay load. It 1s used for-
boosting TRANSIT and COURIER satellites. The Alr
Force is also involved in the development of this

vehlcle.

THOR-DELTA - & satellite-launching vehicle de-

| ‘signed to put satell;tes of 480 pounds into orbit.‘
It willtbe uséd to launch TIR0S and ECHO programs.,
VOYAGER - an advanced qnmanned spacecraft for
planetary misslons subsequent to MARINER vehlcle. ’
It will use SATURN booster. First flight is planned
by 1965,

The Advanced Research Prqjects hgency.(ARPA). As

stated in Chapter I, ARPAJwas created 1n early 1958 to

gulde the entire Department of Defense Space Program. ARPA
has done much to reconcile the rivalrles and étruggles for
funds among the services. In this respect ARPA has adopted
the pollcy of lssulng orders, together with funding, to

the services or éivilian.laboratories to filnance specific
work. A#s the coordinating agency for the Department of
Defense, 1t has general cognlzance and funding review respon-
sibllitlies over all military projects. In administering
milltary astronautics a#drspace programs, ARPAfs program 1s
based primarlly on the operational requirements of the varl-
ous services; therefore; moat of the prﬁjects wlth finlte
military apblications have beéh delegated to service manage =
ment. The Alr Force has been glven responsibllity for devel-
opment of early warhing satellltes and reconnalssance satel-
lites; the Navy for navigational satélliteé; and.the Army

for communiéations (active type) satellites., In order to
fulfili comnitments for a consolidated defense program within

1ts purview, ARPA has retalned directional control over cer-
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taln projects, mainly in the advanced study ‘anid " R&D cate~
gories. As previously stated, ARPA 1is involved directly or
indirectly 1n all the service space programs; however, the
following are maJor pro jectw: which 1t sponsors 1n the space
fleld:® |

MRS. V - & maneuverable, recoverable, manned-
space vehlcle desligned to place in orbit, maneuver
same out of orlginal orblt in space, then return
safely to earth. It will welgh in excess of 20,060 :
-pounds aﬁd may be launched.from or to space.

PONTUS - a material'résearch'prOgrém for experi-
mentation and devélopment‘of better structural and
power conversion materlals for military.requirements

_ in space and missile projects. |

PRINCIPIA - a solid propellant study for develon- ‘
1ng new solid prOpellants with 10-20% higher specific
Impulges. -

PROJECT DEFENDER - a ballistic missile defense sys-

tem including advanced warning radar projects, coupled .
with a study groun for missile defense designed to work
on future ICBM defense.

PROJECT NOTUS - a communications satellite pro-

gram which will lead to a global system in_1965. A
network of 24-hour equatorial satelllteé at 19,400~
mile éltitude and sétellites in polar orbits at 5600-
mlle altitude will provide instantaneous global com-
munications for ships, alrcraft, submarines,'land ‘

forces and later for spacecraft.

g“DataIOg of Missile, Space and Detectlon Projects,'
Data Megazine, 5, August 1960 P. 42,
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' PROJECT SPASUR - & space survelllance system capa~ -

" ble of detecting,'identifying, and determining orbits

of ronradiating objects in space. The feasibility and’

70perational capablli ty have been demonstrated. The |

Navy 1is inrolved with this program through the Naval
Research Laboratory participation.

PROJECT TRIBE ~ a research, experimentation, and

sﬁstems development des;gned to optain at the eariiest
practlicable ;te a family of military space vehicles
capable of sétisfying the needs for space missions as
ﬁay be determined by thé Secretary of Defense. The
SATURN and AGENA projects are part of this program.
SHEPARD ~ & tracking system for detecting and
tracking sétellites from a Space Surveilllance Control-
Center; includes capabllity for-data reduction. |
gUNRISE;- a study of advanced military weapons

with speclal concentration on space delivery.

Alr Force, Army, Navy Satellite and Space Programs
Alr Force

AGENA - a liduid—fueled upper stage designed for
use with ATLAS and THOR Boosters in connection with
Projects MIDAS and DISCOVERER. A 1700~pound satellite

- after burnout. -

ASTROBEE - 8 gpace probe rocket for short-range

space research missions,

BLUE SCOUT - & solld multi-stage booster simllar

- to 3CO0UT. Thls had partially sﬁccessful launching Sep=-
tember 1960. |
DISCOVERER - a stabllized satellite program for

testing techniques for SAMOS, and a test program to

LSS
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‘achieve orbltal capebilities of large satellite vehl-
cles, together with the development of techniques for
operational military systems including recovery of cap-
sules.,

DYNA-SOAR -~ a manned boost-glide orbitel space-
craft deslgned for re-entfy; boosted by TITAN missille.
Launching 1s expected 1n 1965. ' |

EIE§§ - an'early werning satelllite deslgned to
detect ICEM launchings by infrared means. This would
double our warning time of enemy ICBEM launchings by
detecting heat from exhaust of mlsslle as it 1s launched.
Iﬁ had a partially successful iaunching in May 1960.
Operational éystém will have 12-15 satellites.

ORION - a rocket propelled by nuclear pulses for

ultimate launching of space statlon; presently in the
advanced englneering study stage.

SAINT - an antisatellite satellite system for both

inspection and interception; presently in the study
stage. o :

' SAMOS - a reconnalssance satellite usling TV tech-
niques; scheduled to be operational in late 1962 or,
early 1963,

THOR-AGENA - a two-stage vehicle capable of orblt-

ing more than 200 pounds. With_the_restartable AGENA B
upper stage, the pay load cépacity is boosted to 1250
pounds. NASA wiil use this combination extensively
beginning in late 1961. ' H

X-15 - & rocket-powgred,_manned alrcraft desligned

to take man to fringes of outer space, developing speed
of 3600 mep.h. 8t 250,000-foot altitude. NASA - and the

Nevy are also particlpating in this program.
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" COURIER - & communications satellite deeigned‘to
.be a deiayed repeater, welghing about 500 pounds--part
of Project NOTUS. It was launched into orblt 4 October
1960, and succeeefully transmitted messages.

PROJECT ADVENT - an advanced communications satel-

1ite1program designed to be a global reel-time repeater.
It is the new over-all name for advanced communications-

satellites STEER, TACKLE and DECREE.

Nazl

CALEB - an astronautics vehicle with a range of
13 OOO miles (horizontal) and 2000 miles (vertical),
now entering inetrumented test firing stage. Launched
from F4D or P4H fighter aircraft 1t then boosts it-
self into orbit. It is planned for operational use in
the Fleet for reconnalssance, meteorological, and
other'military missions. |

GREB - a satellite solar radiation‘measuring sys~

tem deeigned to measure solar emissions. GREB was
launched into orbit with TRANSIT 2 on 22 June 1960,
and separated by spring action after orbit was estebe_
lished. '

PROJECT SPASUR -- See under ARPA program.

PROJECT TEEPEE - a long-range high-frequency radar

to provide ICBM detection.

| TRANSIT - a navigation satellite intended to pro-
vide an earth satellite-syetem.for accurete all-weather
navigation for'ships, alrcraft, and subnarines.'lThe
operational system will conslst of four eatellites in

precise orbits. The satellite will continuaelly trans-
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mit stable radio frequenclies, a reference time stand-
ard signsl; and aiso its own orbital information. Two
vehicles are presently in orblt: TRANSIT 1 launched
13 April 1960 and TRANSIT 2 launched 22 June 1960.
The schedule calls for this project to be operational
in 1962. R | |
An essential ingredient in the discussion of the impact
of space on naval‘strategy 1s a listing of the "tools of the
trade®™ 1n space and thelr capabllities. The aforementloned
| projects and studles are indicative of the tremendous effort
being made in.this fleld. Although for'purposes of thils
paper, only a few of these projJects willl be dlrectly rela-
tive to‘nsval obJectives and strategy, it was considered
appropriate to present this enumeretion to_assist in visu-
alizing the enormous potentlal of space systems under devel-
opment or study for possible spplication to naval opera-

tions.

Status of Space;Program.. No one can gite final answers
88 to the exact timetables by which the United States and |
the Soviet Union, in'particular, will attaln an operational
status for thelr respective weapons systems. A few years
at most will bring new-Weapons-snd new space capabilities
for exploration and for utilization which must mske pro-
found alterations in our ideas and our strategy. Every
branch of the armed forces, and all the departments of gov-
ernment concerned with science, ‘technology, and defense are

10

properly cognizant of our needs._ The need and urgency &re

borne out by the testimony of Dr. T. Kelth Glennan, who. when

Administrator of wsa, steteds “E%&Sb 'Eu Eﬂ

lOU Se Congress, House "Committes on Science and Astro-
" nautics, Report, 28 May 1959 p- 3. (Status of Mlsslle and

Space Prdﬁr"7“ .
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I think we are agreed that the Unlted States has
the resources, the knowledge, the wlll--and the
duty--to ploneer in the space age. If the rewards
of space research are to be reallzed for the bene-
fit of all mankind, 1t 1s lmperative that this
country lead the way. Our free soclety has paced
the development of sclence and technology for the.
beneflt of mankind for decades. Challenged now
by a totalitarian and determined competitor, we
have added reason to pursue vigorously a well-
planned and broadly concelved research and devels
opment program on a contlinulng basls of urgency.ll

11

U.S. Congress Senate, Hearlings Before the NASA Author-

1zat10n Subcormlttee of the CormiIttee on seronautical and

Space sclences, Ap—Il_IQ'S'Q" Be Do - Uﬁgaﬂ&kﬁg"ﬂ ILU
sln
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CHAPTER III
NAVAL REQUIREMENTS AND U.S.S.R. THREAT

The U.2. Navy looks at space from a military point of
view as affecting both world powér proasltions and as offer-
ing distinct advantages to the side that exploits it vigor-
ously and 1nt§lligently.l The militarily important capa-
bllitles of space vehicles already within the realm of
technicel feasibility will directly influence the manner
'in which the Navy performs 1ts primary task of controlling
the seas. In order to fulfill this basic mission, astro-
nautics programs carried out either directly by the Navy
or under 1ts control are necessary so that modern weapons
can be utilized to maximum efficlency. This 1s vividly
demonstrated by the interlocking of the POLARIS submarine
system and the navigation satellite TRANSIT, to achleve an
accurate weapons system under‘all-weather conditions.

The evolution of new weapons and technology necessi-
tete that policy decisions and plans be extremely flexible
and reactive to all circumstances. The inherent flexibil-
ity and mobility of the Navy fits .in well with this con-
cept, set forth in CNO's policy for the use of space, as
follows:

Space 1s a medium that holds great promise

and, at the same time, great threat for the U,S.

and the Free World. The Navy will use space to

accomplish naval objectlves and to prevent space

from belng used to the detriment of those objec-

tives. Specifically, the Navy will pursue the

necessary research and technologlcal developments’
which will enhance 1ts ability to conduct opera-

tions in space which are in suppert of roles and
misslons presently assigned to the Navy.

loNo letter of 13 June 1960; subject, Trends in U.S,
and USSR Space Progrems. Encl (1),"Trends In the Explora-
tTon and EiﬁIBiEaEfon of Space,"™ p..3. (SECRET)
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The Navy will participate fully in space
technology in order to contribute the tremendous
regsources of the Navy to the national effort,
including the logisticel and operational advan-
tages which can be gained by maritime support to
Space operations and development programs. In
the interest of economy and efficiency, 1t will
pursue, in partnership with the other services,
the technological developments which will permit
the defeat of space operations of other nations
which threaten the U.S. The Navy will also vig-
orously support national civilian space programs,
to which the Navy's unique capabilities can pro-~
vide significant contributions.

The Navy astronautics program will receive
high priority in the_overall Navy research and
development program.

Prior to the summer of 1959 the Navy lagged in exhib~
iting a pronounced interest in space; however, at present
it 1s asserting 1tself very strongly in establishing re-
quirements for astronautics systems which wiil'increase
the combat capabllities of the naval forces. The compel-
ling need for avsailable money for more immediate require-
ments was the main reason for this slow start in initiat-
iné specific space projects. The Navy's responsibility
to the Marine Corps, to naval aviation, and to ships at
sea, demanded a broad, diverse development program. One
of the Navyt's toughest financial problems 1s the mainte-
nance of its carrier strength in the face of increasing
opposition from meny quarters. TQ sustain and maintain
this carrier force with‘its_supporting ships, the Navy
has been forced to spread its budget thinly among all
agencles 1n order to uphold its limited war potential and
primary mission regarding control of the seas. Mainly,
because of insufficient “dqiiaf support," the Navy is de-

voting considerable "in-house" abilities to the develop-

2“Mission Budget, Policy and Message from Admiral
Martell, ™ Data 5, August 1960, p. 1le - - - e
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ment of equlpment for{opefa%ions in space, rather than to
development of equipment for getting into space.

The strateglc, tactical, logistical, technical and
security aspects of doiég bélliétic missile and space vehl-
cle work at sea are obvious.® Thus; the Navy 1s already
participating in many phases of'military'space technology,
and will be ablé to make significant contributions to the
scientific and military developmenté in the space age, as
well as to beneflt.from the utilization of satellite and
interplanetary operationé; _

In considering sétél}ite systems designed to meet
specific object;ves, it must be recognlzed that the Navy
hes 1ts own unique requirements, related to 1ts speclal
roles and missions, which frequently differ markedly from
those of the other services. As early as November 1957,
the Navy deflined military operational requirements for the
following ma jor satellite systems: Reconnalssance/Sur-
veillance; Navigation,_Communicatimmi and Meteorologlcal.
A more detalled examlnation of these requlirements %n light
of our underlying operational concepts and the ever-pres-

ent Soviet threat is considered appropriéte.

Reconnalssance-Survelllance, A gatellite flies in

8 reasonably stablllzed orblt in ilnertial space while the
earth rotates undef 1£, thus exposing 1ts entire surface
to the view of the satelllte twlce per day. The obJec-
tive of such a system of satellites would be to obtaln :
constantly and instantanqoﬁsly reconnaissance'and survell-

lance data and relay them by photographlc, video, or other

37.S. Navy, Ad Hoc Committee to Recommend Pollecy on
the Use of Space and Sclence of Astronautics, op. clt.,
Vole I, P. 5« (SECRET) (For Navy eyes onlys '
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electrical trarsmissions and recording teehnIQues to sur=-
face ships; submarines, alreraft, and shore stations in
order to permit tactical and strategic use of this-informa-‘
tion. Since naval striking forces will be directed towards
both the conduct and deterrence of limited war and general
war, the early warning, deployment control, force inventory,
and-damage assessment geined from such a reconnalssance
satelllte system; will provide 6ssential intelligence to-
naval commanders. In most reconnaiseenee.applications;
a satellite has.the advantage of being?abie to survey ter-
ritory from which our aircraft are excluded. This presup-
poses thaf the orbitirg of an observation satellite would
not be regarded as a provocative act in the same way that
a flight of a photo-reconnaissance plane over unfriendly
territory woﬁld_Be viewed; Since 1t would be impossible
to positively determlne the true nature (reconnaissance,
meteorologlcal, navigation, etc.) of the satellite without
a detalled inspection. and assessﬁent of the actual mission.,.
In addition'to_enhancing fleet operational capablili-
tles, a system comprlsed of obhservation and detection satel-
lites (SAMOS and MIDAS), transmitting intelligence to anti-
missile misslle submarines located‘strategically wlth re-
spect to enemy launch sites could have many advantages,
such as early detection, anti-missile miesile'interceptioﬁ
possibly over enemy_territory, and avoldance of the decoy
problem, since no decoys are likely duringlthe launch ﬁhaee

of the trajectory.4 Such an anti-missile, missile subma-~

4U S. Office of Naval Reaearch Naval Analysis Group,

Sp. Clt Cito, De 163, (SECRET)
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rine system linked with the POLARIS submaﬁine capabllity
could concéivably be devélépgd‘into a "packaged task force"
of enormous potential; 6ffenaively and defensively. Aam-
plification of thils cbpcept willl be 1nclﬁdediin a later

chapter.

Navligation. Naval objectives in the navigation fleld

are reflected by.thelcurrenp experimental TRANSIT naviga-
tional sateilite'launched into orbit 22 June 1960 by the
THOR~ABLE STAR bboster.' It is glving & new meaning to'
space and will pontributé immensely to aefial and mariltime
pavigation accurﬁcies under all-weather conditions. It
has demonstrated the feaslbility of using artifiéial satel-
1ites to obtaln position "fixes" for aircraft, ships at sea,
and submarines. Using 1ts preclse navigational data, the
accuracy of the balllstic missile submérines (POLARIS) will
be greatly improved. It 1s belleved that this system, util-
1zing a very intense radio point source, will meet the Naﬁyfa
requirement for a world-ﬁide,_all-weather navigational net-
work achleving accuracles of plus or mlnus .1 mile. The
incorporation of this sateilite Into the anti-missile mis;
slle sulmarine and POLARIS submarine “task force™ 1s visu-
ellzed, and for that matter 1s mendatory for a completely
effective "package." In addition to the above aécurac?'
requirement, the Navy desires the useful 1life of these nav-
1gational satelllites to be five years or more; during which
they would give forth information at time intervals not
exceedling tﬁo hours. Since ﬁhe satelllte transmits con-
tinuously on two related frequeﬁcies, navigatoré will need
only speclel receiving requipment to obtaln thelr positions
from the satellite. There will be no need to trigger or

interrogate the satellite.
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Communications. It 1s quite apparent that 1n order
to operate efféctively; the Navy depends on rellable long-
distance communications. Besides the control features in-
volved 1in the direction of naval forces throughout the world,
the increasing enemy potential makes 1t mandatory for all
elements of the Navy to be immediately reactive and informed
regardless of thelr locatlons. Heretofora; the curvature of
the earth has been to some degree a limiting factor 1p naval
communication, but now by virtue.of théir relative helght, |
satellites are capable of furnishing line-of-éuﬁm communica—
tion to deployed fleet-unitg anywhere 1ln the world. Glo- ,
bal communicatlons can-be attalned by the satelllite-trans-
port of stored information betwgen widely separated‘points
or by'a serles of relay satellites. The'size and complex-
1ty of modern fleet units have lncreased the amognt 6f com-
munications flow and data handling to the polnt of contin-
uous clrcult saturation. Presently, the Navy's very low
' frequency fleet broadcast provides rellable radio communica-
tions over long distances, and is'the-only known means for
long-distance communicatlons to submerged sﬁbmarinés. Since
most of the world's long-dlstance radio comﬁunications oper-
ate within a comparatively narrow frequency band, this band
is highlyfsuscepfible to jamming or unintentional inter-
ference. If for no other reason; an alternate comﬁunica-
tion 1link for the fleet and shore Installatlons 1s needed,
especlally during critical‘periods of a hostile ﬁhreat.
The need:for a large comnunication capaclty within the téc-
tlcal fleet becomes-a decideq reality in connec tion witﬁ
enemy alr or misslle operations. Durlng this critical'-
period of operations, both defeng;ﬁely and offensively;

the communications activity cen reach extreme proportlons

R i“ i;i'“ .
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and so aaturateroufﬂpresent circuits that coordinated con-
érol and information-passing could be greatly reduced and
ineffective. The developmeht of long-distance communlica-
: fion systems utiliéing satellités could eliminate or relieve,
these inadequacles on a global scale. Both active and pas-
sive (radio reflecto?s) satellites can support a large num-
ber of simultaneous communicatlion channels without causing

mutual interference.

Moteorological. Similar to the data pravided by the
foregoiﬁg categoriés of satellites, and e&ually impdrtant,
weather analysis and prediction are vitgl to néval;opera;
tions.. Knowledge of the‘present weather and acéufﬁfe foré—
casting of the future weéther over the entire naval theater
of operatlons would be df inestimable value to the Nav§ 15 ,
convoy routing; mission p;énning; and tactical opqpatioﬁs ‘
in geheral.5 In thls respect, the_satellite proﬁiseé to
‘be the biggest means of improving weather forecasts that
has been developed for generatiohs._ Also, measurements
of thermel radlation of the eafth and its cloud cover
could lead to a better understanding of the heat disﬁribu-
tion of the atmosphere in relation to the generation of
wind conditions.

Navy operational problemg aré peculliar to‘naval‘coﬁ-
mitmenté?whicﬁ are widely diépigéed ovef'water_areag ac-
counting for approximately three'fourths of the earth's
surfadé. In order to fulflll these commitments on & prior-
1ty-basis, i1t 1s essentlal that the Navy control its owmn

weather service. A naval meteorological satelllte system

°Ibid., p. 87
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is visualized; furnishing weather obsgrvatiqns and measure-
ments - to deslignated centers around the earth fbr mlilitary
agssessment and subsequent distribution of information to
all ships; alrcraft, and stations on a priority basls.

The capabllity of weather observat;ons/ﬁeasurements
over the oceans and land areas of the world in the further-
ance of naval missions is consldered & major "break~through"
in the fleld of naval operations and planning, defensively
and offensively. Weather Information provides great tac-
tical and strategic advantéges to fleet operations; there-
fore; the usefulness of satellite wéather data depends updn
its timeliness, accuracy, and completeness. The TIROS
meteorologlical satelllte program has proved the feasibllity
of  such an endeavor and has made valuable coﬁtributions to
meteorological research.

The following a;eas of naval warfare are particularly
dependent upon adequste purreﬂt and predicted weather in-
formation, such as maﬁ'bewultimately realized from meteor- -
ologlical satellites: speclal weapons delivery by manned
alrcraft, barrier operations, antisubmarine warfare, amphib-
lous operations, arctic operetlions, photographic reconnais;
sance, convoy routing, aﬁd sustained operations at sea.®

The previdus discussion considered certaln naval re-
quirements and fleldsof interest concerning satelllite sys-
tems In space. Fully realizing that such developments 1n
enemy hands could be uséd to the detriment of naval opera-
tions; let us take a brief look at U.S.S.R. capabilities in

this respect.

6y.s. Navy Ad Hoc Committee to Recommend Policy on
the Use of Space and Science of Astronautics, op. cit.,

p. 45. (SECRET) (For Navy eyes onlx)
| s7 - SEoRET.
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U.S.S.R. Space Threat. Russlia's demonstrated capability
to get‘heavy; well-instrumented satellites into orblt indi-
cates that the threat of Soviet military use of satellites
muat be anticlpated, Reconnalssancs, communicafion,.navi-
gation,'and me teorologlical pateilites to support thelr sub-
marine fleet are also programs within thelr capability.
Presently, the U.S.5.R. 1s shead 1in the development- of
large boosters, and it 1s considered safe té essume that
passive and active‘cognterspacq systems will be made oper- .
ational in the future.. The Soviets cah be expected to take
passi#e, active, and psycholégical counteraction to pre-
vent effective Unlted States survelllance of thelr terri-
tory. At the same time, the primary objectives of U.S.S.R.
space reconnalssance probably will be directed at the U.S.
Fleet. The use of manned satellltes by the Sovlets could
give them a d;stincﬁ-advantage in solving the problem of-
sea-gurvelllance. - In the fleld of space communications,-
ﬁe can‘certainly foresee U.S.S.R.: countermeasures agalnst.
our sjstems by both-jaﬁming and antl.satelllte procedures.-
It_is fe;t that the U.S.S.R..wlll use internat;pnal_preSr‘
sure to reduce United Spqtés military and sclentific satel-
lite effectiveness by arguments of violatioh of their ter-
ritory and other dlscredliting 1ssues.’

The power of the Soviet Uniqn has been growlng both
absolutely and relatively vis-3-vis that of the Unlted -
States, until -today' it constitutes a grave. threat.8 Here-
tofore, we have tended to underestimate the military tech-

nology of the U.S.S.R. The Soviet weapons program has

ry

" ToNO letter of 13 June 1960, p. 17. (SECRET)

8Rockefeller Brothers Fund, International- Security--
The Military Aspect, Speclal Studies Heport II Pe 10,
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glven high.pniority-to‘the.developmeht of rockets, misslles,

and space vehlcles including satellites. It 1s the last-

named device which preéents the most serious menace to naval

operations, partlcularly in the form of the reconnalssance
satellite.d In the ﬁéar future reqonnaisaahcé vehicles
should be able to carry one- to five-ton pay loads and,
could be emplojéd elther as permanent'satellites or as
recoverable spacecrgft, The Soviets may also have vehl-
cles of up to 50-100 tons' pey load durlng the 1965-1970.

. period. The most significent threat 1s to easily ldentl-
fiable targets such as convoys. Naval task forces 1n dls-
.perased forma t1ons will be more difficult. to assess by means
of early type Sovlet optiéal reconnalssance satellltes;
however; nﬁrmal developments 1n the state of the art should
ultimately give them ground resolutlons of the order of a
few feet. Presently, in order to obtaln a finely detalled
plcture, the physicel recovery of the data or photographs
recorded by the satelllte 1s_required.  Physically recovered
data do not pose a great danger to moving naval targets be-
cause of the time elemgnt‘involved In the recovery process;
the ultimate Sovlet capabillity of qulckly telémetered data.
via satellite 1s the 1mportgnt_menéée to uﬂdisclosed—naval
operations of surface elements. In terms of the immediate
future; snorkeling submarines should be practlically immune
to satellite reconnalssance until'such time as a high-resdlu-

tion, sophlsticated system 1s developed.

Theoretically, a Soviet listening or LCM satellite could

systematically cover the entlre ocean area; however, 1ts

INaval Warfare AnalySis-Group Study No. 13 (U), The
Threat from Enemy Spacecraft Reconnalssance to Naval Upera-~
tions, 17 May 0, p. II.

)
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listening period is comparatively short and requires fre-
quent adjustments to maintain peak sensitivity in order to
pick up low-powered signals. Nevertheless, the fact re-
mains that these satellites will have the potential of
listening to samples of all our high-powered radio and
radar transmissions.lO

Infrared reconnalssance satellites may be used to pick

up targets at night adequately enough to give rough fixes

on formation positions. 1In addition, ships and their wakes
may be more sharply differentlated from the sea background
than they are in visible light. Infrared sensing, unaffected
by weather or time of day, would also give the Soviets rapid
notice of our ICBM and FBM launchings, including a rough
location of the launch point.

The meteorological satellite in Soviet hands will give

them an improved intelligence picture of the weather in the
naval force operating area. Thelr estimate of the situation
will be more accurate as to our capabilities and poaslble
Intentlons 1n view of the prevailing weather conditions.
They can then better plan thelr courses of action and em-
ployment of forces.

Due to the mobility and dispersal of naval forces, the

threat to these elements by Soviet ballistic missiles is con-

sidered remote, and the use of a bombardment type satellite

platform for this purpose 1s even more remote.

DN
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CHAPTER IV
NAVAL STRATEGY IN THE SPACE AGE

Our space program has an 1mportance far beyond

the fleld of actlvity 1tself, /In7 that 1t bears

on almost every aspect of our Telatlons with

people of other countries.and on thelr view of

us as compared with the USSR. OQur space pro-

grem may be considered as a measure of our vital-

ity and our abllity to compete with a formidable

rival, and as a crlterlion of our ability to main-

tain techn010gica} eminence worthy of emulation .

- by other peoples. ' '

(x General., Sometime within this decade, "invulnerable"
deterrent powers of the Unlted States and of‘the T.3.3.R.
will-reach a balance, unless a major break-through in tech-
nology 1s realized by one side or the other. Our strategy
or courses of actlon may develop into a contest for attain-
ing perfection in wgrning systems, and for galning loyal-
tles of new states born of 1nﬁen§e nationalism; or pos-
sibly we may be involved in limited conflict,at worst.

In thls respect and in all categories of international
" relations during this peribd, our relative military strength
compared to that of the U.S5.S.R. is the most essentiel item
of Influence. It 1s firmly bellieved that our relative mil-
itary posture is today our most Important organ of collec-
tive strategy (political, socio-psychological, economic,
military). At the meeting tables and international foruﬁs,
these_ other factors of national strategﬁ revolve about Mil-'
1tary posture like supporting satellites, useful at tiﬁes,

but not as persuasive and forceful in the furtherance of

our natlonal and 1lnternationasl interests.

lGeorge V. Allen, Director U.S. Information Agency, 1in
a statement before House Committee on Science and Astro-
neutics, 22 January 1960, Air Force, 43, March 1960, p. 65.
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The United States, ﬁith global responsiblilities that
are vast as compared to thosé of the World War II era and.
the period immediately thereafter, has not found Lt easy
to adjust to the rapidly changlng wo;ld conditions'char-
actérisﬁ;c of the pfesent—day atmosphere. The nucleus of
| United States policy and strategy_lies in the creation of

& common front with like-minded natlions through the forma-
tion of a Western bloé series of allliances and collective
security groupings. As the strongest power, and the only
one particlipating 1n all these alliances and collective
securlty pacts, the Unlted States became the leader of a
_world-ﬁide coalition. The‘difficﬁlties and dilemmas that
a democracy faces'ih assuming a role of.leadership in the
worlq are quite apparent. Unlike the U.S.S.R., the United.
States haé no rigid doctrlne, no dreams of emplre, and no
dynamic strategy of expansion by force or subversion.
Its poncept of legal,ﬁinternﬁtional order justifies the
use of force to resisat aggreSSion but not to engage it.
Concern for the Qpinibn of other free nations makeé the
United States rely on persuasion andiéonsent In order to
" obtain cOOperation.from others. It is in'this sphere that
a relétively atrong militarjjpoétﬁre would glive this coun-

try the greatest influence.

Militery Strategy. The most besic and impelling in-
gredlent 1In the formulétion of national militarj courses
of action is.survivalé—survival of peoplé and survlvel of
governmental system. Survival depends upon victory in
battle, which from an operational viéﬁpoiht depends upon
a strong will to win, mobilitf, flexibility, and freedom
of acfion of forces. This will permlt the most effective

declaions end undertaklings during the course_of%gny;engageL
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ment. In thils context,‘it.is lmperative that we attain‘and
preserve an extremely strong power status relative to the
U.S.S.R. The oceans-of the world providg us with a natural,
global platform on which to posltion our deterrént aasets,
absorb enemy destructive devices, and sustaln an offensive
military posture. Naval fordes, alded by space technology,
will maximize our chances for survival and'gltimaté victory
in case of actual conflict, and act as a powerful deterrent
during the cold war phase. Strateglc naval.forces prOperly
constituted and equlipped to engage in ICBM-type exchangesl
would tend to draw the fire of missiles from the continental
United States to the.ocean areas, where their effectiveness
diminisheérgreatly. Nuclear misslles are highly destruc-
tive against known, well-located, fixed targets, but the
mdbility and secrecy of fleet movements almost completely
counter this powerful weapdn. Alrfields housing our.stra-
teglc retaliatory boﬁber force and our ICBM_denters also
draw the fire of enémy miggiles.‘ The more we harden these
bases and centers, the greater the size and numbers of: |
missiles which wlll.:be hurled by the U.S.S5.R. to.accom-
plish destruction in ouf heartland. The opportunlities
offefed bj the free oceans of the world, coupled with our-
superior and versatile naval forces are immense. It would -
appear that our mailn task is to.blend naval assets wifh
space accomplishments ih order to 6bta1n a refaliatéry/ h
.offensiye military posture so overwhelming that the U.S.S.R.
would.ﬁqver'dare risk en engagement with this country. The
poasession of such é force wouid also have 1ts effects reg-
istered in our favor as fegards the political and psycho-
loglcal factors of 1ﬁfluence iﬁ our game ofiinternational

nbargainihg."
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-Sincé the U.S.S.R. 1s practicélly landlocked, 1t would
be most difficult for them to dupllcate our naval assets
embodied 1n the inherent capabilities of our seagoling forces.
.Thls glves us & decided advantage 1n the formulatlon and
prosecution of naval étratégy. Within thls spectrum of
ﬁorld power considerations, control of the seas 1s the most
dominant factor. The Navy's progressive éxtension of 1ts
cperatlonal capabllitles ih the flelds of'reconnaissance,
comunicatlons, meteorblogy, and navigation by spatlal sys-
tems 1n order to explolt 1ts numerous strateglic advantages
1s the maln theme of this paper., It is felt that the nation
which has the technologlcal kndwledge to adapt space and
space supporting syatems to ear th-bound mili tary machines
willl have'accomplished,a feat of.tremendous propor tion, and
one which will have a deflnlte 1mpact on'militarﬁ strategy.
An important fact which .applies to all proposals in the ' -
development of future systems and strategles is that prog-
ress must be made toward solfing'the problem of countering
and destroying the'enemy's military threat--1t is toward
this end that our naval strategy, supported by space tech-
nology, should be directed. The number'ahd wide varietyl
of space proJects and related systems.listed in Chapter‘II
givé us an expansive fleld from which to draw in formulat-
iﬁg future militafy strategy and operationz. The historical
analysls, including the development of naval requirements
in space, contalned 1In the previous chapters provides -a -
background on which to base more definltlve suggestions
regarding naval strategy utiiizing space systems and tech--

nology.
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"packaged Task Force." . This term was referred to

earlier-in this paper relating fto a discussion of naval
objectives and requiréments. The "packaged task force"
implies a small, powérful, compact naval force with the
capabllity of performing a versatile array of offensive and
‘defensive naval missions. Thls force does not exist at this
writing; however, certaln elements are cﬁrrently operational,
and within the time frame of this paper, the evolution of
the other eléments is feasible. The major components of
this force include nuglearfpowered POLARIS submarines,
anti-missile missile submarines, and gulded missile de-
stroyers/crulsers supported. by reconnaissance, communica-
tions, navigatlon, and meteorologlical satellites. The
actual number of submarines and ships in’each category
would be flexible and would depend on the task asslgned.
‘The destroyers/cruisers, in addition to thelr normally
designed misslon, would act in the capécity_of control &and
electronic surveillance centerg.  The submearines would. be
capable of operating independently of the surface ships,
having a lesser degree of réliability in electronlc sur-
.veillance and warning only., The resupply aspe;ts of this:
strategic force would concelvably be less demanding than
that of our present-day naval groups, and malnly consist _
of misaliles and speclal spare rarts. In order for this
"packaged task force" to be of maximum strategic value,
séveral such forces would have to be positlioned in ocean
areas around the earth, be relleved on station, and be'
tlghtly controlled bﬁ centralized authority. This is

qulte a formidable undertakiﬁg, par ticularly the latter
requirement. The reliability 6f the entire force to react

efficlently and éffectively is dependent on accurate posi-
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tloning, immediate cOmmunicatiohs, and credible intelli-
gence collection. Thése are the areas in which our space
assets begin to extend our operational capabllities, which

In turn broaden our etrategic concepts involving naval

. forces,

Accurate Poslitloning. The accuracles expected of the

TRANSIT navligation satellite system, as indicated previously
in Chapter II, will gatisfy this exactiﬁg requirement. This
system will enhance the abilitf of PALARIS submarines and

anti-missile misslle submarines to obtaln more accurate fir-
ing deta with reference to land target loeations and enemy |

ICEBM trajectories respectlvely.

Immediate Communications. Thls factor, which 1s so

essentlial in effectling positive control, has plagued the

military servlces for many years. A world-wlde, real-time,
comnunicatlon system such as Project ADVENT, supplemented
by the passive, reflector type satellite ECHO and delayed
repeater satellite COURIER, should glve our naval ferces-
dispersed on a global scale 2 multipiicity of communica-
tions chehhels to attaln near perfect rellability under

all-weather condltlons.

Credible Intelligence Collection. This segment of.

the over-all reliabllity picture includes reconnaissance,
early warning, and meteorology factors. The military con-

notations of a reconnalissance-tyre satellite are obvious.

It would be extremely advantageous to view the entire nav-
igable waters of the globe at a resolutlon aéequate to
detect the presence of enemy shipping, unusual activity

In port areae, and strategic target locations 1inland; and

to obtaln damage assessment information subsequent to air

o USSR
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or missile attacks. The satellite project SAMOS is designed

for thils reconnaissance mission end should satisfy both land

and sea survelllance requirements. Early warning of alr-

craft or ICBM attack 1s a defihite form of intelligence.,
The MIDAS satellite infrared detectlon program ls almed at
solving thls problem by sensing missile launches and jet
bomber intentions. In donjuhction with our electronic
warning nets, the early warning satelllite systeﬁ.should be
able to feed sufficient tracking data to our control cen-
ters aflogt for rplay to the POLARIS submarines so that they
could retaliate,and to our antl-missile missile submarines
_ for early interception of the enemy missile trajectories.

. The "packaged task force™ in thls cese would have to be
Apositioned‘at strategic ﬁoints in the vicinity of the most
‘probable enemy mlssile tracks. -Automatlc command features:
and 1nstantaneous communlcations dre & must in order for
the system to react in time. Détection,'tracking, com-

putation, and declsion must be resolved in about seven min-

thS'todinsure successful interceptlon. Meteorology end
weather forecasting complete the'“intelligence-by-satellite“
triangle. The well-known'TIROS satellite and the more ad-
vanced weather satellite NIMBUS lead the way in establish-
ing background data to achieve this capability. The con-
gsideration of weather and subsequent accurate military
.weatherranalysis are such a.basic element to navdl opera-
tions thdt trey need not be amplified. You can imagine the
advéntages galned by a commander's belng able to make tac-
tical decisions derived from timely and accurate weather
interpfetation. In fact, the commander may possibly be
-étle to see the weather in the target and sea maneuver areas

delivered by a television.presentatiop, photographs relayed
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by radioc links, or an ejected capsule of current photographs
recovered at sea.

As previously stated,-dee to the bulklness of the gear
necessary to accomplish the task, the gulded missile de-
stroyers/cruisers in this strategic naval force would act
ags control and electronic¢ survelllance and warning centers,
These ships would also be-responsible for their deslgned
close- and mediuﬁ-range antlalrcraft mission, using TERRIER,
TALOS, and SUPER TALOS missiles. Too, they would have an
ASW capability, be utilized in recovering e Jected Informa-
tion capsules from sateliites, and serve a limited resupply
function to elements of the force. The fecovery of Informa-
tion at sea from satellites and other space vehicles has |
declded naval implicafions.. The vast free ocesn areas are //
avallable 1in obtaining Optimum recovery positions for plck- ’
up vessels, the securlty problem 1s at a minimum, and sen-

sitive equipment (including humans) has greater chance‘to

survive water landing, to mentioh_eeveral advantages.

Economics and Naval Strategy. Throughput thls paper

the all-powerful economic factor has been ignored by cholce.
Technologlcal advancement ls geared directly with the dollar,
and for thet matter, eo 1s natlonal strategy. In oﬁr socli-
ety, economic considerations influence military courses of
action‘to such an exteet that diversification of forces to
attain balance 1s extremely difficult. On the other hand,
the tightiy controlled economy of the Sovlets allows for
more freedom of action and allocatlon of resources in sup-
lport of'military declsions. Nevertheless, 1t 1s fimmly
believed that the economic stature of.this country could
suetain much more empﬁasis on the develeement of sophlstl-

cated weapons systems S0 necessary. in achieving a' relatively
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superior military posture to that of the U.S.S.R. True,
thls ﬁay ﬂaﬁe some effect eh our standard of living; how-
ever, thls sacrifice wlll be offset by the psychological
rellef made possible through ﬁhe knowledge that our mil-
ltary supserlority and credible abllity can effectively
counter threats of annlhllation end plecemeal attacks on
: weaker netions In the free world. Certainly, there 1s a
limit to expenditure of funds on weapons systems in the
furtherance of military strategy. However, it 1is not be--'
lieveé that we have reached or are neaf that limit as of
thls writing. Therefore,'phe_iﬁplications of space on
naval strategy were not considered within the boundaries
of economlc restralnts so prevalent in all government de-

bartments.

Future Conslderatlons. At the beginning of the last

decade our present capabllitlies in space technology would
have”been_eonsidered fantasticf -In orderly successlon to
our pfesent-day research and experimentation will be our
exploration of the planets in order to establish control
and 1rncrease our national prestlge, military posture, and
economic base by the development of natural resources.

As previously indicated throughout this paper, space tech-
nolegy wlll serve to enhance naval operations, and in the
dlstant future will foreseeably chaege the character of
naval strategy in natlonal defense operations. When
manned satellltes or space vehlcles, together with thelir
weapon-dropplng potentlal, become commonplace, 1t will be
imperetive that we possess an antl-gatellite capabllity.
The Navy's future conslderatlons should include this type
of endeavor in order to take advantage of the mobility and

global . spread of naval forces in establishing optimum posl -
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tions for interception. Within the purview of national
effort, the Navy should take 1ts rightful place in the
development of plandtary bases and in charting the plane- |
tary waters for institutlng sea-launch and recovery sys-
tems involving space vehlcles. Many of the highly sophis-
‘ticated projects under development and study, as enumerated
“in Chapter II of this paper, suggest‘space vehiclee of such
slze that sea-launch and recovery are the most economlcal
and secure .means of operatlon. Also, by virtue of ite
previous background in nuclear eower plants, the Navy
should assume an actlve roie in the field of nuelear bro-
pulsion, which 1s”se essential for sustalned outer space

'expleration. The eonstructing of artificial 1slands off-
| ﬂshore'for.the'launching of rockets with pay loads of
100,000 pouuds or more is certainly a possibllity. This
-would eliminate many of'the hazards invelving highly ener-
'getic chemical fuels of tremendous thrust ‘and would af-
ford a more secure installation than Dresently obtainable ,
at simllar land-based systems. A satelllite for detec-

tion of submerged submarines would be a real "break-through"
In the area of antlsubmarine warfsre. Actuelly, 1f ‘you

let your‘imagination run down the *road of future considera-
tions,“ there would be an infinlte number of military re-
quirements which conceivably could be satisfied by space
technology in time. During this period of sclentific
prominence, 1t 1s hard to disbelleve that anjthing can

be accompllshed igvtime-—uhe comic strips of some years

" ago coupled imaginstion and time into & pattérn which 1s

about to become & reality.
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SUMMARY AND CONCLUSIONS

This paper has atfempted to outline the implications
of space fo the Navy.by‘a consideration of history, con-
troiling goﬁerhment space égencies, progrems, navel requlre-
'ments,‘and,lfinally, effects on naval strategy. Suégestions
were made.regarding those areas of interest which should be
‘exploited by the Navy in order to extend its present capa-
bilities and assimilate these capabilitlies into 1its operat-
ing m@dia—-land, sea, air; Space encompasses all of the -
convéntional media, and, because of this fact alone, pro-
jects 1its wvast potentialitiés across the entire spectrum—-‘
of weaponrj, supporting systems, and sclentific resesarch.
Space technology has launched this natlon into the. pre-
liminary stages of a new eradand has stimulatéd the inter-
est and imagination of'industry, military,.and government.
Utilization of space by the Navy'offers tremendous advan-
. tages in the accomplishment of.1ts basic mission--control
" of the seas. 3pace 1s not.thé éxclusive area of operatidh
of eny military servige, and the role.of the Navy in space
1s ériﬁarily justifiedfby i1ts historicel and qufrent abil- -
o ity to project naval might enywhere in the world. Tﬁé
extension of this ability by space systems 1s a natural
outgrowﬁh of the versafilg”and balanced powers 1lnherent
in our naval force strﬁcture} |
In thls psper, KNavy-requlrements that might be served
5y space operatlons have been suggested. The fulfillment of
‘thése fequirements Will.expand the Nevy}s role 1in the stra-
teglec and retalistory phases of our national defensé and

contribute greatly to our national poéture. The suppofting
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satellite systems in the fields of communicationa; navi-
gatlon, meteorology and reconnaissance are but a portion
of over-all space implications for naval pursults. Thesse
programs were.consldered to have a more lmmediate applica-
tion to essential naval problems, and therefore have been
emphésized as a departure polnt for the development of naval
requlrements. The “ﬁackaged task force™ concept expressed
by the writer 1s undoubtedly one of manﬁ combinations of
naval power which could be utllized in strategic offensive
or defenslive capaclities for the furtherance of our national
defense on thls planet.

It.is evident that.many of the épace systems discussed
In thls paper would have an adverse effect on our naval
operations, 1f they were held by the U.S.S.R. This is one
of the undenlable facts of 1life applicable to all phases
of national strategy. Effective counteraction weéponry
and strategy are major military. requirements that muét be-:
fulfilled in order to maximize the vast potentlal of our-

" mobille naval forces. The primary U.S.S.R. threat-in this
éonnection 1s obviously satellite_surveillancé of the ocean
areas. For this reason, the maln attack elements of the
"packaged task force" are submarines which can Operﬁte inde~
péndeptly of surféce‘ships, ir necesséry. |

| During the course of thls research, the writer was so
fimpressed with the magnitude of the space programs and re- .
lated projects being undertaken by this natlon that an
entire chapter was devoted to this fileld of endeavor. : This
display of current and future "tools of the trade" forms an
eitremeiy versatlle technologiéal base of departure for our
military authoritles in the generation of relevant military

requlrements. The Houée Select Committee on Astronautlics

USSR
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and Space Exploration in their very comprehenslive report,

H.R. 2710, summarlized the 1mpact of space on national strat-

egy aQ follows: "We are in an age of rapid technological
change wherein the strategic balance of power can shift
to the nation first achieving operational usabllity of new
sclentific developments." Maintalning this balaence of
power in our .favor 1s thé mofivating principle of all
national strategj. The ﬁttainment of operational usaﬁil-
ity of new sclentific developments by the Navy will en-
hance 1ts abllity to support this principle, and at the
same time insure =a role in space for naval strategy.
o As a result of this investigation into the signif-
lcance of space to naval strategy, the wrlter submits the
following ma jor conclusions: )
1. There has been no marked change 1n basic naval -
strategy ceused by space technology--the capabllity
to use the seas 1n_§upport of the national interests
- and deny thelr use to our enemles remalns a funda;
mental Navy misgion.
2.‘ The Navy cen extend ;ts operational capabilltles
to an unprecedented degree by the employment of near-
earth sﬁace systeﬁs, sﬁch as navlgation, -communica-
tions,_recqnnaissancé,,and meteoroloéical satellites.
3« The Navy has the capaclty now to assume a greater
réle in the over-all strateglc responsibilities of the
nation's mllitary services.
4, Strong moblle navael unlts at ssea, capable of-mls~-
.silé aéd antl-missile warfere, enhance the invulner-
-abllity of our strike and/or retallatory forces.
5. Though NASA and ARPA adminlster the natlonal and

mlilitary. space programs respectively, the Navy has

o P
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the responsibllity and obligatlon to utilize the
spaCé environment tq 1ts fullest 1h the accomplish-
-ment_éfﬁoffensive'and defenslive misslions.
16f The Navy's abllity to operate for the most part
- ﬁﬁdeﬁected over the ocean areas wlll be conslderably
.hindered by obsefvation satellites possessed by the
'U.S.S.R. -
7. The magnitu@é and divéréity of the. national
éffort in the space sclence program will form a well-
'ba1anced foundation from which the Navy can pursue
spacésprojects.whiéh éfe pecullar to 1ts responéibil—

1tles and interests.
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