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Outline of Covert Satellite Development Plan (1961-65)

I. Introduction

1.

2.

- 3

L.

It is important to realize that a reconnaissance/intelligence
capability is at the most a means to an end in the current and
future strategic situation. Such a capability is of importante
to our foreign policy only if we can variously: respond to the
knowledge gained by appropriate developments in other parts of our
strategic foroes, justify inaction in various possible areas of
action, use the technological developments required to implement
and maintain this capability in other useful ways, and, in general,
prevent some gross mis-allocation of resources which might other-
wise occur because of non-existent, incomplete or misleading
information.

4
In the absence of an effective, controlled disarmament situation,
perhaps the best alternative one can hope for is the stable deter-
rence posture -- that is, a posture of mutual possession of
relatively secure strategic systems and mutual loss of ability
to execute a decisive first strike against the opponent's strategic
forces.

The creation and effective continuance of a stable deterrent
situation depends in turn upon a number of competing factors,

For example, some of the factors which tend to destabilise the
strategic situation include weapon system characteristics such

as: vulnerability to surprise attack, low effectiveness of active
and passive defense systems, and reaction systems which make pos-
sible a war by accident or miscalculation. Conversely, stabilising
factors include provision of hardered, mobile, hidden afdd numerous
missile launching sites, development of an effective active defense,
and provisiaon of a quick reaction but "recallable® missile or other
strategic force, capability. Lo plan effective actions, the nature
of the factors present in the strategic systems should be determined.

From the U, S, point of view, if the U.S, acquires weapon systems
with some or all of the stabilizing characteristics noted, a -
strategic deterrent can be created. However, new teéchnological
developments and/or a relaxation of our efforts to maintain such
strategic systems could again weaken this deterrent «- and we must
expect that technological developments will continue and that it
may require a costly effort to maintain the defrgnt. The effort
required, its magnitude and characteristics, and the composition
of the various responses called for, will be largely determined by
our continual estimates of the sise, quality and characteristics
of the future enemy counterforce and defense capability. These
estimates, to be quantitative and useful, will have to be bolstered
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as much as possible by lmmd intelligence obtained by actual
observation in 8 timely way-and important portions of such
observations can be done from space vehicles, Other most im-
portant means of complementing and supplementing space obser-
vations exist, of course,

Some cf the specific results of the development of space obser-
vation systems can include additional knowledge on the following
typical itemss

s, Evaluation of Capability. By establishing the existence of
and following the progress and growth of ICHM laitinoh sites,
AICEM installations, missile trains, sea-based missile launches,
sites and facilities for more conventional forces, together with
information on cities, industrial complexes, other military
installations, etc., an estimate of the enemy strategic force
strength and composition can be inferred, as well as mapping
of the fixed sites. This task, which includes the "search
mission," is one which requires continual up-dating of infor-
mation, and cammot be assumed to have a definite endpoint in
time,

b, Evaluation of Intent. From observations on ,°2£y“k° some
Inferences regarding intent, or a sdddon-EZ#zsiba of emphasis.
For example, if the mumber of enemy missiles déployed on sites,
or the number and dispersal of such sites, appears to be too
low to take out a major capability such as will be represented
by the Minuteman force, we may infer that the enemy is building
on their present pattern of development 6f a counter-deterrent
force; -- the assumption being that we will not strike first.
On the other hand, if this were to be accompanied by a very
appreciable increase in AICBM activity, as evidenced by photo-

information, our interpretation of the apparent
offensive gap would be different. Still other evidences of
intent would be furnished by detection of a massive Civil
Defense shelter program. In th?%% and similar ways, unusual
development averues, diversions e+ absences of capability can
suggest intent.

c. Ancillary developments in othef* components of the strategic forces.

The technology involved in the development of effective space
observation systems obviocusly has many carry-overs to other
missions. For example, the development of quick response recovery
satellite systems with precision de-orbiting capabilities has

an immediate application in the development of one possible
version of a quick response bombardment system, with "recallable”
or "fail-safe" features, proof against meking possible a war
through accident, miscalculation or premature reaction. It
might be possible in this way to develop a "pre-emptive strike"
capability. Such a system might work on the receipt of build-upg
or wvarning information by launching satellites carrying weapona
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. into orbit where they are "stored" for a few orbits until
less ambiguous information is obtained, whereupon they are
de-orbited appropriately to either recover the warhead or
attack,, (alternatively, a vehicle capable of converting an
ICEM trajectory until the very last moment, into a suitably
range-extended trajectory, capable of vehicle warhead re-
covery subsequently, can be considered). In any event,
techniques for such a mission have a considerable analogy
to those which would have to be developed for a precision
de-orbiting observation system.

”

6. From these and othet arguments, the importance of space ob-
servation systems can be seen to be of very considerablsmag-
nitude. While many other uses for space vehicle systems exist,
such as communication, navigation, etc., their use as observa-
tion vehicles is of direct, primary interest, and the remainder
of this discussion will revolve mainly around that specific
application and the factors which arise from the requirements
of such a mission.

IY. ASSUMED GROUND RULES

1. On the basis of the preceding discussions it is assumed that the
importance of observations from space vehicles is evident as a
technique of very considerable potential, It is .ﬁ:’r}m assumed
that irrespective of the developments in the more gsmmgst, programs
such as SAMOS, there will be covert programs for the forseeable
future, provided appropriate safeguards and cover techniques are
employed, Under these conditions, a covert program is less subject
to political and propaganda impediments, and lends itself to more
expeditious action.

The Discoverer program is used here as the prototype of the covert
programs, although more general vehicle systems than the curremt
Thor-Agena combination will be considered. It is believed to be
important to enlarge the scope of the Discoverer program in this
wvay in order to have available a comprehensive, flexible covert

program,

Specifically, it is assumed that the current program will be, or
can be, enlarged to the following three wehicle systems (note,
however, that the pad availability problem would for some time
favor Thor employment over Atlas if adequate mission capabilities
were developable)t

a8, The current Thor-Agena combination, with a possibility of
improved vehicle performarce) will ‘contimue to be used. This
conbination has demonstrated s history of successful performance
and has considerable additional growth potential,

{

o Fade “*

o
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be The Atlas=Agena, or Titan-Agena combination, as used in thc
. Tomas system, can find additional application where large -
cameras and film capacity are necessary., This conbimuon
can perform sophisticated observation tasks for which tha

Thor-Agena system 1- 1mdoquto.

. Ge Am"ud.nim" utcluto m:ﬁchhn a quick response

oapability, and & capability for launch anywhers, This com=
bination could be a mmall solid rocket system which, while

it does not have the instrument sspability of the previous
two systems, would have an enormous launch flexibility from
hidden and mobile launching sites, and so oould de a truly
covert system requiring no special ocover., One possible
version of such a system is desoribed in Appendix A, Another
version could be & comparable orbiting system using Minuteman,

As important objectives of the covert observation systems the
following items can be singled out: -

a, The continuance and -upgrading of the intelligence capabilities
of the systems. This system growth can take many forms - use
of higher performance instruments, the development of a stable,
reliably performing system for routine observations, provision
for a very quick response system capable of global launch and
retrieval, etc., to keep pace with tho growth of enemy capability.

be Oomrunt development of spae. adawc techniques to enlarge the

scope of our engineering and research knowledge. In many cases
the instrument requirements do not fully use the system capability,
_and the excess can be used in this way.
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need more carsful and imaginative planning if we are to expeot.
the covert systems to be viable for the foreseeable future.

d. Maximum survivability to enemy action: We must expect the

- possibility of enemy counters to our systems in the future, the
risks becoming greater as the ensmy's techniques becoms pro-
gressively more adapted to . this capability. Such action could
take many forms -
actual interception or 3 as
, an extended AICBM«like capability, etc, These techniques

all depend to a greater or lesser extent on detection, tr
ction of the actual -vehicle's path,
A this ocould be done on 8

ormation, Counters to most of these actions

un th-mﬁ.onﬂ.];:honlﬁtbocuaion arise,

Anothcr important suryiva] measure is the capability for quick
to "demand™ #eces and at the same time to use short

-ll.ul.onmuomnndhiddmcrmlﬂhlmmh sites to prevent
routine detection, tracking and prediction. As a general pro=-
cedure the covart systems should rely heavily on short duration
missions; in the case of the "minimum” satellite system, one can
. oombine global launch and retrisval areas with a quick response
cmmnwawnmummummnmmmmym

or several arbits. ' ey ,
o.hawdfwﬁoquakm'lﬁdni-' mt-:, it might be

feasible %o set the tqnaur apnts, t6 be satisfied at

lweour - FENE 17 S R
oviong; ‘m-ot-d;nlunm\rw +iamched from hidden sites, °
e cr-obd.lo d.tnndxudﬁplon (Sea Soout, Mimutemen).
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Reliance on information obtainable in one or a few orbits,

meuvwmmlatmﬁieubcnofcpotornnud
ares recce, {rom demand to preliminary evaluation of ine
" *  forbation obtained after recovery, tolZ-ashonr i

required,

Pmdd.onof.munwm-bycapabmtytolmm
such operations at arbitrary times,

The development of ocovert observation systems with the three classes
of vehicle capabdlity discussed above would provide a comprehensive

and flexible reconnaissance tool capable of undertaking a multiplicity
of missions, It is believed that the present Discoverer program
should grow into all thres of these areas, including Atlas-Agens use
of large instruments other than the @iiJi#systen (and the development
of the “"minimum" utolliuquiokrupcnnmt-), 1f Thor growth
versions cannot do the job.

The hidden launch possibilities of the Thor systems should also be
re-exsmined again (e.g., special ship launchings).

Ar Ny
Wh-Wih P
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1. mmdmmwlhmldhwwctodoprthdth
e Nmmw,ofmuonbmvnlbommndmrthor

Muﬂu oonml of a diun.nt plan er arms control plan,
fblmﬁu of these activities vb.tch can chnngo the stability

tho ou roqunumt t-.dim ntuauon, and Vi1l
in the light of the wmlo

: tln“rhnipd characteristica of the durm of information which can
" be gaimed at various resclution levels is somewhat understood now,
Sems diffioculties arise because of the primary requirement of recog-
. uising and ‘not only deteoting; recognition depends in a complex way
. on many factors which are not always amenabls to analysis. Furthermore,
. miny of the instruments discussed later will use sterececopic tech-
= niques, whick improves the recognition. at a given resolution level.
Cmm onlr broad statements \d.ll be attempted here. .

l!-l rulouilo exsmples of ruo]nﬁon ‘levels and the corresponding
‘mean dimensiocns ef targets vhich can be identified and recognised
toihv, ‘In the case of stereo techniques, one can generally recognise
snd identify smaller targets at s given optical resclution level, or
m««g&m can talk of an effectively batter resolving power -

a given view_system take & specific example, the present
Gu:-n camers has a m-&g’ defined resolution of about 20';under
i?)od viewing am somewhat better;-one should be able with this system

to recognise and identify targets with a mean dimension of 40' -80¢,

~ or perhaps L0'-50', If one makes & twin-Corona (2C') system npabh
of stereo pistures, targets of mean dimensions of perhaps 20'-30!
might be identified and recogmised, corresponding to an ivalent
single. Corona system rescluticn of perhaps 6-10 ft. SncE corres-
' pandences, it must be noted, are of an spproximate nature. Further
. possibls refinements of the arguments ¢ be discussed here (e.g.,
the case of wunltiple pass single p which has different sun
-angles and therefore shadow lengtha;j- thditrmmhmu can
 give the #ffect 0f some sterscecopig views; the dependence of all
_ resolution estimstes on viewing conditisns, graininess of esulsions,
ots,) 7To smmarise all this imto a simpls, and therefore spproximate,
rele of thumb, which however is generally sonservative, we assums
that a.single cumsra system resclntion level of R' ocorresponds to the -
- ability to t6 md identify cbjeets with a'mesn dimension of
perhape M¥énd Atst & dual camerd Kyigem (us stereo tech.
niques) lMas an equivalemt resclution o ‘jerhaps 35 -with indivi
2 in Toth directions from

b+l 4 STitigitn aind, resolation levels

- . With this ‘de ,
wilX be queted, and the sorresy g Ty ons to single camera
on and dsvels ' the capabilities of stereo
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Soms examples of information attainable at given resolution levels:.

8, 100 ft, = Observe cities, tﬂupon muu, industrial and
ailitary complaxes, larger shipe, ets.

b, 20 f3, » In addition to the preceding get informstion on
components of complexss; runwaysj sites identified and messured,
disposition of military forces, shipe, eto,

6. 10 £%, = Identify large adrcraft, missils submarines and ships,

.- base utilisation and support facilities, make functional analysis

- of industry, military, transport fecilities, observe above ground
lmnch pads, stands, support oqd.p-.nt, navd ships and units by
ype, ele,

do S f8. = Begin techmical information gathering on sircraft,
large missiles, early warning sites, AlA sites, atomic energy
material production, storage and handling of specific weapons,
shipboard configuration for missils bandling msasured, identified
and analysed, level of military activity and training, etc.

@ 2-3 ft. - Reasonabld detailed technical amalysis of sites, activities,

ste,; and technical inforntion on ‘omal]y known wespons and
- componants.
£, $1 ft. - Detadled technical wuimou, 1n very fine detail, on
. new sctivities, sites, wveapons and components, as well as eoqlcu
,Mouction in items of category e,

There are practicd problems in trying to rolm ruolntion and infore
mation content by a umique l-1 correspondence, so that the preceding
1list of items a.-f, is perhaps unmecessarily detailed to classify the
operational capabilities of the vehicle systems proposed im II 1,

(use of Atlas-Agens, Thor-Agena, and a "minimm® satellite)., However,

it 1s :lqorunt t0 note the follonngs

« Information at lmh a.-f. will be ucuury or desirsble in
'gmwmmwdamuamumdtm.

- Information et hnh Sef 18 comcpcndiu]: obtainadle by
space observation systems, of ons form or othor, falling into the
thrn nhieh systems of II 1.

Son- of thc lyood.ﬁ.n oburntionn which 11'. 1: dninblo to make in
the ooatct of the discassion of I;inalndt the followings

[ ' Q:nrnuou and location of nnd xm sites under construction
nov and in the future. This ls the "search mission® capable of
being met by the Coroms system and the B-6 systems The search
should cover at least those partiens of the USSR and satellites -
covered by the tramsport nst at 20' resolution or better with a-
highly repetitive seriss ef cbservations, While this highest
prierity mission is desired thra 1967, sny changes in this program
. as 8 result of eur future ICEM develepments (Mimuteman, etc,.)
Mdhaem‘muwmthummlmamt
‘be kept under surveillance. Consequently, ihis mission should net
bumihndhhcaﬂubmwutin,mtlmaboa.

L e &ﬁ;“ E-?w_
fm:gsiﬁ.;". R
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be Observation of mobile ICBM's on trains, etc. This should also
~ be a contiming yequirement involving higher resclutions.

ce Observation of sea-based long range wespon carriers - submarines,
ships, ets. during comstruction, fitting, port stay, loading,
overhml, etc. This is again a contiming requirement,

d, Observation of active defense sites and then wespon and equipment
characteristics - especially the progress ¢f AICEM sites, if any.

- This 13 again a contiming requirement,

e, Observation of any massive civﬂnn d.fm shelter program, or

. . other hardenming program, etee .,

f. Observation of R'& D activities at t«t sites, eotc.

g« Observation of new wespon dmlopum, etc,, umsual oonstruction
wﬁﬂﬂ.ﬂ, ete, -

and possidle donlop-uu. tmtmuth.mpmmmmm
chamtor:lsﬁ.ci ct each, . Only mm pqloadl are considered,
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2. Current dsvelopments are those for which firm contracts exist, or
for wvhich actual instruments already exist. The following table lists
such instrumente:

-: Instrument Use Altitude Focal Langth/ Op.lifes; Resolution, Nominal

£ Number Booster (or equivalent Resolu-
o -+ t4on in Stereo Instru-
.‘ R ] ments) .
L U Mep  Om, 3%/ | ledm/ . 350 £./1TS ft.
Bl G, €' Recon- mn;o 24/t 5.0 kdq-/ 20 g4,
o naissance ‘ ,
O AL .Y 13-l 2hv/r 3.5 <hdv-/ i '10 £,
= Lo ’ - > -7;1 ‘
de K-S i 160 - 66%/t 5 ’;6"3.,./ N 5.-7 n.;h'
FYE v (!otlmmm Wy butm. nbh’:i‘llntt (goal)/
° ’ B eXas - Y O ',
- o wegonrops) tles /2

o ; ;t? s:ftf‘
uhsmmohwmduapmmm.
. A wahobo audinusuroonodté. T
] “'.‘35 LI
3. Propoud opments are those m!hiqhd.mitin technical studies -
: have bun .y alf.ho definitive omu nay bo in sbeyance cnrmuy

Inlbmnt Uu ﬁﬁum rocal Inngtb/ Op.mfo Nomdinal B.ao]nﬁon
7}95!&0/ 801-1001/40-50 ft.

a. i!
- Hn? : (equivalent)

. lorc 11-1««‘ pql vorsim of-ean bt t‘fm on, possibly, some '
'rhor Vehicles (Vl‘ 2.) Ty

" b, T C'' Reoon-" 130-1ho i, 2 b"/f 3.5 | hdm/ 10'/5 ft. (equivalent)
(Stereo) unium 4

Itummmmmmcmnndomummn-.t.nm-nu-
date. .

Vb ewt

',‘-_‘_':-,-..' :';

k. Possible dlnlm are thoss vhich appoar dﬁnlapahlo from the
preceding cases, by growth in one of uyoral ways, without requiring
new optical inventions. Theee includs use of "Satelloid” missions,
and perhape the possibility of nb-orhd.qf cptrauom. ,

ztmbmqmdmtmi" ; -mea&'&imm; -
mainly to short duration e@l«tolndm o

coverage per vehicle if necessary]s. Fort short duration missions B -
it is possible to L1y at Yower . momth-muth,;
oiwmtmthmﬁm..wmom cases perhaps
applying periodic impulsive orbit ‘corrdctions to maintain desired
orbital paramsters. Inthuwop-rcwduhduofloom,
ccnldbo mmd.. At ovonlmnrdtiﬁdu (60-70 -ﬂ.os) several ’ e




effects would have to be considered. First of all, heating would
begin to be significant at the front face of the vehicle and might
R  reach temperatures of LS0°-900°F, However, hesting of vehicle
S surfaces parallel to the direction of motion would be essentially
L. o negligidle at such altitudes, sc that in principal vehicles with
VIR ‘sdequately high temperature tolerances could be flown at these low
WL e altitudes, Drag effects and the correspomding orbit adjust require-
Ve e - ments wuld depend very sensitively on the life requirements. For missions
requiring only a few orbits, orbital adjustment might be dispensed with,
.« _.although recovery precision requirements may make adjustment desirable

e even here, For life of more than a few orbits, orbital adjustment
LT would definitely be required., Neither the tesperature nor orbit adjust

LS requirsments present unduly complex dsvelopment problems (some of them

R N RER  are already currently under development). We can assume, therefore,
W that for short mission durations, altitudes over the interesting areas

of 100 miles can be tolerated relatively easily, and that altitudes of
sbout 60=-70 miles might be tolerated under some conditions, providod
:pproprim vehicle developments were undertaken,

S . These low altitudes and accompanying high resolution would produce
R some additiomal vehicle stability problems, problems of IMC, and so
&7 - 1 . ony all of which would have to be properly considered. However, as

o technical goals, the following general classes of performance seem

oy T pouﬂ)’h (d.taﬂod studies -:lght. mod Additional increases over

these). _ .

" s, On an Atlas boosted vehicla, and with a design recovering only
the film and not tls instrument (the E-S recovers both, the TOMAS
‘ onlr th. fm) s the following charaeur:lstica might- obtain-

Cn'rhd On Iultmlmt &E Altituds Q. Life Resolution/Equivalent Resolution

"‘“"A& . Tdn 66-/f3.5/ 100 mi.  fow days> 2.51/1.21
d:.u) g Stares 'S 65 mi.  few orbitst 1.6'/0.8¢
naB  Twin h&'/fj.S/ 100 mi. few days+ = 3.5'/1.7°
(60" diam) Shm  65.mi, ° feworbites  2.4'/1.,2
-smcmnm- rcdneticnl might be made in th. f-(pumber), if
mmd_.

» ..;‘A -

b. (H"i ‘l'hor bmtod vehicle, p.rfornmc bqond the projected
- Tvin C''* version vounld demand a vehicle capability increase.

Considering a single example only, the following characteristics
might be obtumdonmmmcvm(oroquvdont Thorad

‘ capdmty) with nh-only mg_vpg;% e
© ke £y s v
o Inlm HE ‘Altitade Ops B ?&W’ valent Eesolztion
e R AL
RN S : _~'Mn 36"/:3.5/ 1oo i, ' Lo’ amo g 51/2,5 '
. C{;“" L S *, M & 65 mie f“ M‘.‘f 30]&'/1.70

‘non dotd.lod ntudy might am that wp to he- versions could be

carrieds the parmetric studies involved are especially necessary
in:the Thorad-igene € ponibﬂitiu, vhich may permit vehicles of
__tb cqnbutw in bad nbm. _

-1 -



ce On a mimimum satellite, boosted by quick reaction vehicles such
as Sea Scout or Mimuteman, the performance capabilities would
be olearly less than those of the above vehicles., However,
performance roughly comparabls to that of the contemporary
Discoversr program might be achievable in the quick reaction,
very short duration missions,

d. Special attention shonld be given the possidility of diverting
Atlas dobsted missions to improved Agena and/or Thorad missions.

S. These performance goals of L. require some campromises in the total
mission, of caurse. Oenerally, lifetimes would be limited, az would
be total swath width, etc., and a number of the technical problems
in guidance and control, propulsien, etc, would be accentuated,

However, in principle, the three classes of vehicles described in

II. (Thor boosted, Atlas boosted, and minimum satellites) can perform

the following classes of missions at the expense in some cases of very
short mission durations and/or restrictsd total coverage per vehicle,

with(( ) indicating currently planned capsbility: (“wsrsws yrg

Equivalent Resolution Capability (as per III. 3.)

| a. 100! b, 20! ‘ge 10' do S' e. 2'-3' £.0.5'-1.0!
i A : -

boosted % w  wfow) cur) LI :(mond-k;-m C)
Atlas SR o

boosted * L T L Tt L .

Mintwm LR SR O ) |

satellite S

(SeaScout or Mimteman booatod)

Even in t.h. case of 0,5-1,0! rno].ntion, tbo pea-tormncc appears to
be vithin such fundmental limits as am ced by atmospheric
turbulent scattering, etc. at the &Iﬁ, in question, In any-
event, a detailed perametric study ! consonant with the vehicle capa-
bilities is called for, using f/mmbera (in twin versions) as low
as 2.5-3.0 and focal longthu of 70-80 “dxiches, for example.

6. By considering aomuhue more binrre possibilities, the basic
capabilities of satellite observation could be extended even further
inte class £. For exmmple, if single picture very high risk photo-
graphy were permissible, and if precision de-ordbiting in remote aress
were perfected, s combination readcht and de-orbit scheme could be
used. In such a system the descending cspsuls would contain the
instrument; the instrument would be exposed after the beat shield
release had occurred, and photogrsphy wuld be dons at altitudes of
only a fow miles on the target. The picture might be stored on a
solid state storage medium and readcut over a period of mimtes to
the vehicle main body overhead, where it would again be stored and
read out over one of our data reception stations. The entire capsule
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wohld be adequately destructed, preferable, after the mission is

In this way pictures of essentially arbitrarily low scale
over a limited area could be cbtaimed., Even night (flash) photogrnpl:w
would be possible.

aver,

IV. 7. Contimed on next page

* ﬁf‘"ﬂ‘“"w
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- In the mapping mission there do not seem to be any future

requirements which cannot be satisfied the topographical
maps which will be produced by the systenm.

One technical immovation which seems desirable to investigate
is the use of storage media other than film, Specifically,
storage on media such as electrostatic tape should be con-
sidered., While an electrostatic tape system currently would
not have the resolution capabilities of the best film systems,
there is reason to believe that the development can proceed
to a level sich as to be comparable, on an over-all basis, to
the best film systems.

Such a storage medium is currently under study in readout systems.
It can also be considered for recovery systems. For such
applications, where no satsllite readout link is required,

there is every possibility of developing resolution capabilities
in no way inferior to those of film systems. The following
additional benefits will then accrue to the electrostatic

tape systems:

8., Insensitivity to nuclear radiations., A 1 MT nuclear burst
: will fog conventional film, not specially shielded, at
distances of perhaps 40O miles, Agsinst some components of
. this bomb radiation, shielding would be extremely penalizing
-~ in terms of weight or volume.  Electrostatic tape, however,
- ghould be useful at distances: l&mh smaller -- distances
at which other parts of the ws
crif.i.cal -~ perhaps 5—10 xd,lea,,

b, vlbil‘!..f.y to work at very lmt lm 1evels. It is bell ved

" possible to develop the tape Yo a sensitivity of~10~

- candle-secs (L ms exposure). This sensitivity would pemit
‘photography at very low Mght levals corresponding to moon-
14ght ‘or even perhaps stax‘lfgh’t 41lumination levels, thus
considerably mending tha tetﬂ. time during which photography

c.,»Inagu enhancemnt possibilitiea. Since the picture data is
in electrical form part of the time, before the finsl film
reesord is produced, it is possible to use image enhancement
and intensification techniques very readily during that stage.
These techniques include contrast stretching of a selected
part of the contrast range, differentiation edge enhance-
ment, snd outlining (producing a contour of constant bright-
ness along the Iocus of a melectpd gray. level), which has

, provod useful 4in nharply dalinuﬁng nabulm objecta.
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These techniques may be of considerable benefit in increasing
the "interpretability" of the photography.

d. Wide: temperature 1imits and ease of handling, etc.
For these reasons, it is felt that the development of the solid

- state storage devices and their associated instruments would be
a very worthwhile program, even in recovery systems.

These st,orie media can be eiualli well adited to the storage

9. Other special techniques may be worth further study. For example,

- in the twin camera stereo systems, it may be possible to pre-treat
each of the two films (or tapes) to respond to different spectral
ranges and recombine these images in such a way as to gain increased
interpretability.

bl
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V. SECONDARY PAYLOADS AND MISSIONS

L.




k.

One of the biggest single areas for a continuing recovery program is

the development of precision de-orbiting techniques, This will be a
most useful development for space sciencs in general, of course, and
not just for the reconnaissance program. Such a program would justify
an extensive series of capsule recovery attempts, and would consequently
provide a continuing cover. It would be most desirable for the covert
progran} to sponsor such a development.

Two basic problems are involved here - the ability to actually hit near
a pre-planned impact point, or to be able to move this accurately after
the launch, and then to come down near this desired impact point with
minimm dispersion. Several basic ways exist to meet these requirements
(the ultimate goals being the ability to move the impact point by one
half the nominal orbit track spacing, and to control the dispersion to
roughly that of current bombardment weapons, with initial goals perhaps
degraded by a factor of 5)t

a. By aerodynamic control during atmospheric re-entry. This may take
the form of pure variable drag (to bias the impact point in one
direction) or lifting bodies which can change the impact point
location in two axes. In addition fine control during re-entry
can provide the minimum dispersion around the impact point,

be By purely extra-atmospheric mamuvering. After orbit injection,
propulsive corrections can be made to actually realize a pre-plamed
impact point. The impact point can also be deliberately changed
by orbital manuvers, either in the orbital plane (to change period)
or out of the orbital plane (to change asimuth also, if desired).
After retro=~firing the dispersion can be minimized by applying

» - o g
By o T
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corrective velocity increments during the de-orbit phase, the
argument being that if the recovery capsule is properly positioned
when it hits the sensible atmosphere, subsequent atmospheric per-
turbations can be made small (as they are in the ICBM case).

¢e By several combinations of atmospheric and utra-atnoapheric
perturbations,

Because of the several major avenues of approach possible, it would
be possible to justify an extensive series of R & D flights to
perfect this capability. A substantial mumber of such flights could
be carried on, probably, while the photographic mission is being
performed, since many of these attempts wuld merely result in greater
than desired dispersions and would not be completely lost, This would
also justify the ocontinued presence of a large recovery force, during
the "learning" part of the program.

Once the capability is perfected, the recovery force could be drastically
reduced, resulting in greater freedom to select recovery areas (land or
vater), much lower costs, and a much improved cover capsbility,

It would seem highly desirable, therefore, for the covert program to
contimie to engage in an advanced engineering development program to
perfect precision de-orbiting. This would involve a continmuing program
for development of guidance, control, propulsion and aero-thermal com-
ponents, as well as the development of special techniques of real-time
tracking and control during de-orbit, response to “"homing" devices to
guide to a desired impact point, etc. Provision of much more precise
-initial guidance would in itself be an important capability, since
with precision initial guidance and very short duration missions it
would make considerable sense to pre-plan the impact point and let the
di spersion control during de-orbit permit the use of a minimum recovery
force.

cac g
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The requirements for cover, the necessity for it, and the technical ways
of obtaining it form a complex problem, as items 1 - 7 have tried to show,
A separate detailed effort to plan such cover into thé future, to relax
it as the occasion demands or warrants, its relation to the various
vehicle systems described earlier; and its general future viability'would
seem t0 be desirable. A plan covering the more immediate D;acoveru-
future would also u-wuammutuilgnidcmm-probla.

The uporhnco gained in actual ﬁringa of Thor boosted nhiclu ahould
also now be assessed with the view of re-evaluating ship or remote land
lmnchings of these boosters, oowu‘tbprobl-a mvolvod idth those
ofth. 'l!.n:l-' ut.dntu. Cie? _

. -
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VI. Payload capabilities desirable and available.

1. The previous sections have emphasised that some of the desirable growth
versions of the covert program may involve one or several of the

following: .
&, Ability to do orbital manemrerins or orbital paraneter
adjustment,

b. Development of precision Jeorbiting techniques,
c. Ability to carry larger instruments.
d. Ability to fly dual payloads, one of which may be covert,

To fully exploit such possibilitieés an incresdse in payload weight
capability will be most useful. Several ways of achieving such
capabilities are possible in the future program,

2. a. As a temporary expedient, fire lower latitude shots out of AMR.
This would provide soms 200-300 lbs. of additional payload over
the current Thor-Agena B firings out of FMR., This extra payload
would then be used in one of the several ways mentioned above,
Photographic take on such shots would have some utility, especially
in winter,

Another small increase is obtainable by ﬁ.ring at lower altitudes,
Ability to use this depends on improving orbital injection
guidance accuracy.

b, A modified Thor booster with additional solid rocket boosting engines
can be developed. This has been carefully studied and could be
flight tested in one year, resulting in a payload weight increase
of about 1000-1500 lbs, /Z¥oZ#3)

Cs Several improvements for the basic Agena could be mads in about
1-1/2 years time to first flight. These changes increase the
capability for allmissions by a substantial amount. Two versions
of this Agena’ improvement have been considered:

-=Mod I - Nitrogen tetroxido UDHH-IEN engine with 80" diameter tanka.
-= Mod II- ‘ " n 60!1 n
Comparative payloads on e 150 . altitude polar artit are as follows,

using a standard Thor boosters .

Present Agena B 1450 1vs,
Mod IT 1875 1bs,
Mod T 2275 1bs,
’ CRY S OFMNE ’
The Agens propellant combination remainsmn-gwsgsmshe - in this change.
THOBAD Ut

Combinations of S  with improved Agenas are also possible, putting
payloads near t he Atlas class of booster possibilities,

Fog B
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d. Use can be made of the Atlas booster., This is currently scheduled
for use in the E-5, B~6 and TOMAS recovery programs. Comparative
payloads in a 150 mi polar orbit are as follows:

Present Agena B 5600 1bs,
Mod IT 6100 :
Mod I €400 1bs.

These payload capabilities will permit the largest instruments
mentioned in IV 4 to be carried, in all cases for Mois I and II,
and perhaps, with a curtailed fihn load, on the Agena B, in
addition to same secondary payloads,

'@, Use can al=o be made of the Titan booster., This has been extensively

studied in regards to Agena - Titan compatibility. One combination
which has been extensively studied is the combination of the Titan

SM 68B and the improved Agena., This version of the Titan uses the

starable propellants of the improved Agena - Np 0, / UDMH-HZN, and

the total combination could ‘be flight tested in about 2 years.

Comparative performance in a 100 mile polar orbit is:
Agena B - SM 68B 7600 1bs,
Mod I - SM68B 8400 1bs,,

This combipation could carry the largest instruments of IV L4, plus
a considerable amount of secondary payload. In addition the pro-
pellants tsed would permit soms simplification of fueling, handling
and operation, generally pemitting somewhat quicker response than
the Atlaa.

These classes of vehicles can satisfy the forseeable reconnaissance
demands, In particular, the Atlas or Titan boosted vehicles can satisfy
the very highest resolution instrument carrying demands, while the

‘improved versions of the Thor system (Use of Thorad and/or Mod I, Mod II

Agenas) can do a very creditable reconnaissance job, as is apparent from
inspection of IV L a,h, (Substitution of Jupiter for the Thor appears possible).

- Considerable further study :I.a required in this area whern the payload

requirements of V are included, to maintain cover, etc,  The dual payload

" requirement, if it 1s a valid one, sets ‘the net mission requirements.

Such studies are especially necessary in the case of Thor-boosted systems,
since decisions on keeping production lines open (or reopening them),
conversion of war inventory booster, etc. are involved here., Cost operational
camparisions with the other two classes of vehicles should be made to avoid
unnecessarily duplicative developmental efforts, and to properly evaluate

the developable reliabilities of the various vehiclea. .

A special case is involved in the "minimum" satellite vehicles boosted by
Sea Scout or Minktman, In these solid rocket vehicles f.he emphasis is ong

~s T

'a. Hidden launchings, 7t i

b, Very short countdoawns.:

c. Essentially unlimited standby capability.

d. Limited area coverage, in most cases.

e, Shortmission duration, in most cases,

f. Low dispersion da-orbit% and the possihll.ity of hidden reoovery.
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These capabilities and constraints would permit the development of

very secure operations, requiring no special cover. The booster t ype
would permit quick reaction "demand" reconnaissance, responsive to
rapidly changing intelligence situations, weather openings, etc.

Launch costs could be held to much lower values than those of the

larger boosters. On the other hand, the resolution and coverage would
not be of the same quality as the corresponding items in the larger
systems, The comparative intelligence utility of the "minimum" systems
to that of the larger systems depends on the kinds of missions undertaken
and the constraints imposed on such missions.

The payload capabilities of the Sea Scout might permit putting about a
LOO 1b, payload on a low altitude orbit. The capability of the Minuteman
would be substantially higher, In either case it appears possible to
provide a suitable stable platform for photography and de-orbiting
missions, (e.g., the "flying platform" of Appendix 1) within these
weight constraints, By using short duration missions, or perhaps sub-
orbital missions, instruments capable of useful intelligence gathering
appear flyable on such devices, as is indicated in IV 5, Additional
study is required to properly assess the usefulness of the "minimum®
satellite systems,could be available in 1962.
i<y

S. In swumary, the further develooment of the three classes of vehicles
di scussed above to a level capable of meeting forseeable future
intelligence demands in limited duration missions does not seem to
pose any basic developmental problems.

Bowever, effectiveness and utility studies are desirable to determine

the relative emphasis to be put into each of the three major developmental
areas, taking into account ths class of instruments capable of being orbital
in each case, and the needs for the capabilities of these instruments,

The set of studies should also include developmental and cost consideration
of the necessary support systems, launch capability and other operationally
relevant elements, In particular, pad availability, etc, for the Atlas
boosted vehicles must be critically evaluated, and every effort made to
establish the growth capability of the Thor boopted vehicles to handle

such missions.

VII. Special Studies.

Two special studiés should be conducted having to do with systems
implications as a whole: :

- ———
kS

1. Survivability of satellites in the 1961-65 era. Primcipally the aim of
this study should be the determination of the actions which can be taken
against these satellites, and the extent to which it is possible and
desirable to counter these. In general, the vulmrability of aatemtes
to any eremy action is reduced by i

8., Use of decoys (radar and opta.cal); use of orlﬂ.ting chaff, shielding
of vital camponents; use (perhaps) of non-reflective radar and
optical coatings (if feasible); geametric cross-section reduction;
active techniques under specisl circumstances, wr o o®d/r RERTIRIATAN,

-
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b. Replacement of most vulnerable components - film by tape, solar

cells by batteries, etc.

6, Short mission duration, complicating detection and not permitting

substantial prediction smoothing ar application of decoy
discrimination techniques,

d. . Use of demand launchings from hidden or globally dispersed sites,

29, po lsunch warning exists,

e, de-orbiting, so that recovery is not tipped off by massive

recovery deployment, and also permits much wider selection of de-oribt
areas,

The responsivensss of these techniques to possible. enenmy action should be
studied to the extent that we can determine to what degree (if any) we
have to compromise owr technical capability because of political or

technical impediments,

A Complate Mission Systems Study. The aim of this study is to determine
the effectiveness and utility, in the 1961-65 era, of the various
instrument and vehicle possibilities of IV and VI, based on considerations
such as are discussed in I and ITI, The goal of the study is to determine
the developmental avenues which should be pursued wvigorously.

This study should go considerably beyond the usual one in which require-
ments are usually based on technical capability, since many seemingly

_vz.n.nocent requirements complicate the systems unduly (e.g., the provision

multi-target roll steering). The possible developmental areas will
be quite numerous in the 1961-65 era, and will need de-limiting rather

~than a complete translation of possible technical capability into

requirements.

VIII. General Progral Features.

)} Y

2.

As a general rule, the covert program should be done in two concurrent
phases, both of w":ich are necessary if the program is to have a maximum
initial utility and a vigorous and viabls future,

Phase a. should be simply to push the use of the equipment cuwrrently
under way to develop to the maximum a standard,reliable instrument and
vehicle, and to make the operational techmiques routine arnd dependable.
The present Discoverer system now has a very significant immediate
capability which should be alléwed to perform routine missions far

gome time into the future, The various improvement versions of components
should be incorparated as they become available, but no attempt should be
made to incarporate all possible equipment progressiona on this series

of essentially operational vehicles,

The kinds of component improvements which can Pe considered here include

the following(a mare dotniled 118t can be readily generated):

a, Refinements and hprovmnta 1n guidance aﬁd control techniques
and componentss

b. Incarporation of CM as the ‘standard mstrm#nt. :

¢, Incorporation of any features promising to mimplify or make more .
reliable the command, control and general d&mtmication functions, . .
and assist in the total operation, oo

d. In general, sny improvement which does not/ perturb the instrument
carrying capability of any vehicle now scheduled for ‘this capability.
This permits special Ferret gear.

e R &D flicht verification of the effectivhnese of the full-stereo twins.
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Concurrently, a program of study and development activity should

be carried on, essentially in parallel, to incorporate state of art advances
and alternate techniques into the program when these are ripe for
exploitation, This phase of activity includes, to some extent, all the
considerations discussed earlier in I through VII, and will include the
development of precision de-orbiting techniques by actual flight demonstra-
tion during the next 1-1-1/2 years, the full engineering of a twin C stereo
instrument, development of QR and development of an instrument system
for the solid rocket boosters., These could then in twrn became
operational systems in the 1962-63 period. Booster and/or Agena improve-
ments may at that time produce Thor-boosted capabilities comparable to
those of Atlas, which may make possible (and desirable ) based on
Thor.

The general aim of this program then is to always have in operation a
system or systems unimpededly and routinely gathering data, while a
concurrent part of the program is to develop the maximum equipment and
capability progression to a stage where it can be inserted into the
operational program in turn. 1In this way one can entertaih a maximum
equipment progression, without succumbing to the temptabion to tamper
with a useful operational system which is returning necessary information
without the benefit of the latest paper study or laboratory device.

The 1961-65 era has been chosen because at least one and perhaps two
generations of capability are feasible,

Although the emphasis has been placed throughout this discussion on the
short missions recovery systems, it is not meant to imply that extended
missions readout systems should be discarded.

In fact, such readout systems came into their own in surveillance ox
activities, especially in multi-sensor payloads (incorporating photo feas
tape}, ferret, IR and radar) where the rultiple intelligence imputs give
most vital infarmation exceeding that of any single sensar, It is both

impractical and undesirable to attempt to attempy to recover such

- payloads, in general,

For this class of activities the readout systems camplement the recovery
systems in very important ways. In addition, techniqms are possible
which permit the survival of such vehicles An - era of increasing anti
satellite defense efforts, at least for an'interestingly long time,

Ix. Smry.

1.

The preceding discussion 1s an cutline for a full-fledged study whose
dm it would be to chart the desirable course of a covert satellite
reconnaissance prozrn intn the 1961-65 erd.,

This general study would be ecnposod of n‘ nuaber of mb-utudiea. Bach

section indicated by a Roman mmeral (I < VIII) contains oms or several studie:
which should be undertaken to fomhte an intelligent daveloplnnt plan

and appropriata hnrdvare act‘l.on. Y
Each section I.VIII conttina e:q:l.i.d.t and imp. cit ass\nptionc or conclusions,
These must each be examined and substant.iafed or modified, or made more
convincing and rational. s———— - '

ol gt o/

-23.



2,

3.

El

i
PO A

The part of the total covert program discussed is important, but
obviously does not exhaust the possible requirements., Proper awareness
of the total program may make some of the studies and development
efforts less important or superfluous, - One possible example is the
development of another covert aircraft™system capable of routine
overflight.

The relative survivability and effectiveness of such a system
vis-a-vis the space observation systems must be put into proper
perspective to assess a desirable reconnaissance force composition
in the 1961-65 era,

Perhaps one of the more necessary studies is a rather general one

which is best described as a philosophical, objective and introspective
discussion of the "real” requirements and utility of wvarious reconnaissance
and surveillance techniques, The psrogative ofmaking such a study, or at
least asserting conclusions presumsbly derivable from such a study, is
very jealously guarded, but the arguments are mainly assertive and not
necessarily persuasive. In any evenmt, if such studies are not continually
being updated they are not being responsive to the current situations,

In particular, considering that now and into the forseeable future

our foreign policy rests on deterrent and counter-deterrent strategies,
and that perhaps all one can hope far, short of arms control, etc,, is
the achievement and preservation of a stable deterrance, the role of
observation systems in meeting those goals ought to be periodically
re-evaluated, Some assertions on this are made in Section I, but
certainly a more .comprehensive appraisal can be made, Very fundamental
questions remain - for example, how and where one can respord to
information obtained, or how one decides not to react to such information
by any unusual division of our own efforts, etc. Since the technical
capability of the next five years will permit us to do many interesting

and uvnusual things, but not all such things, in observation systems we should

be sure that the proper avenues are being followed and that we are really
fulfilling our most vital needs.
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