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. .; | SATELLITE RECCNNAISSANCE 7~ eLEASED

The National Reconnaissance Program consists of Photoggp‘nc ,

.' .Electronic and Weather intelligence collection systems. This program
" has been operatiqnal for over a yeal? and is presently furnishing
,. .- -considerable quantities of data on Communist Bloc nations to the
" Intelligence Community. It has been invaluable in obtaining intelli-

gence on Soviet weapon and radar sites, targets, and order of battle
1Y ko

that has been unavailable from other sources. C@ecause of its broad

national scope and application, importance, and sensitivity, and

because of a need for maximum efficiency, its management has been

' centralized into the National Reconnaissance Office (NRC)]

To the maximum extent possible the operational, developmental
and research aspects of the National Reconnaissance Program have
been carried on concurrently, Developmental flights have been
planned to obtain as much .uséble intelligence as possible and
operational missions have been used to carry R&D experiments and
tests. The capabilities of the gystei:xs.have been constantly improved
based on experience from preyious flights and gdvances in tae~

-technolcgy. Axi aggressive progia‘i’n of R&D for major improvement

in collection capabilities is underway along with the important but less .
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_ obvious deficienc}

EARN impressive engineering modifications. Studies are constantly under-
.| way to define what new capabilities can and what should be started
B n'. the future to assure that we realize the maximum usable intelligence

1rom this vital source.

The present National Reconnaissance Program does not and

. { 1]
_ :'kts systems under development will not completely satisfy all of the

valid requirements of the Intelligence Community. There are many
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We are also vulnerable to

S,

) “pol:ltical action. Our systems are certainly not as efficient as they
i could be and, as our collection cspability increases, we must decrease

the cost per unit area ot coverage. Some of these deﬁciencies are

- inherent in the technology that we must deal with but many improve-

ments are within the capability of the present state of the art and many
other improvements can be realized from well directed aggressive
research followed by development.' ‘As in all weapon system programs
we must have a proper ba.lance between operntions, development and

- research. We must start development now of the systems of the near

KO )
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future_ and we must con::!uct initial research that will permit develop-
ments for the more distant future, To do this intelligently and
efficiently, we must define the deficiencies of the present program
and pin point the needs of the future. Only in this way can we plan
a reasonable program for the futuré. :

" Under each of the three categories of satellite reconnaissance--
Ph'oto, ELINT & Weather--we have stated the present capabilities,

discussed the future requirements. and capabilities of mecting these
requirements, and finally discussed the impact of our needs and
capabilities on the future National Reconnaissance Program.

No attempt has been made herein to completely justify or prove

the requirements, to weight the relative importance of these various

' requirements or to assign priorities to them. This would have real

significance only as it applies to a specific means of meeting the
requirement and the difficulty, cost and timing of their accomplish-

ment,
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STAELLITE PHOTOGRAPHEIC RECONNAISSANCE

" . 'L’ PRESENT CAPABILITIES

Our photographic satellite program covers the highest priority

" and has furnished the most useful and impressive results. There
' . are four active photographic projects, one presently inactive project

and a group of research and study projects, as follows:
'CORONA-MURAL - The CORONA-MURAL system is an

_ operational system using the THCR-AGENA booster combination.
" It consists of two 24" focal length panoramic cameras using 70 mm

film, These cameras can obtain about 4.5 million square miles of
stereo coverage per mission. (?) Fourteen of 19 flights have

. reﬁrned material for exploit_ation with ground resolutions of up
to about ten feet and an average ground resolution of between 10 and
20 feet. Fifteen missions are scheduled in the next twelve months,

_ The present time reciuired from reguest for a mission to delivery

AlsT2
of film to the exploiters is 2436 days (20=13-7~3~y¥=5).

An improved version of the CORONA system called the CORONA-T L
will 2lmost double the film recqvery capability of the system. A

second recavery bucket has been added to the CORONA MURAL

camera package so as to permit a totzl of 7-9 days of camera opera- .
tion instead of 4-5 and there!iy increasing the coverage to [z -9 mﬂl@on SRMues, ;o
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C ‘(irt;m 4. 5). This improvement also permits the vehicle to go into

. ue Te .
an inactive, unstabilized mode for over 20 days between the time

- that the first and second recoveries teke place, The first-of the

CORONA-J vehicles is scheduled to fly in early June 1983, This J
configgration has been made possible by the improvement of the

. TEOR booster to the Thrust Assisted THOR,TAT version. Three

solid rockets are fastened to the sides of the TEOR giving about

. 650 additional pounds on orbit. The TAT was successfully operated

o .
.Sa-',: £ » April 1933,

Improvements to the camera are underway to reduce sensitivity
to temperature changes. This change will be effective in

" and should result in an improvement in the average resolution of the
_ film of several feet.

Action is being taken to reduce the time required to prepare and

. . 7
launch a mission. A standby capability mr less will be
/A

attained to permit the rapid ;eplacement of an unsuccessful launch
or to permit quick reaction to emergenc§ situations.

LANYARD - The LANYARD systsm is expected to give a ground
resolution of up to sbout five feet at 2:1 contrast; It is boosted by a
Thrust Assisted THOR-AGENA combination and will orbit at between
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At Couttith Cory :
o continuous coverage over a swath 40-50.miles wide./If the stereo

panoramic camera will give about 2+l  million square miles '

" mode is desired the coverage is cut in half and is intermittent. The -

el first flight was unsuccessful due to booster failure. The next flight -

.. 18 scheduled for / 6 May 1983, ; =
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S E-8. The E-8 camera was the payload instrument for the 722 System

‘ . which was terminated last year. The system was based on two 38" o

S focal length panoramic cameras. The design specification of the system N
: . was 84 lines/millinieter, which ivould resu]t‘ in 10 feet resolution at o
S | 128 nautical miies. The termination followed five unsuccessful flight ; .
Co tests, the last tw; being failures of the recovery vehicle which was a v

o Lo CorsrRi6 UTI’JG : I,
IR ~ new design. Roizmas zy reasons for the termimtion were a statement by

NPIClastsummerthattheCORONAMURALphotographywasallthatwas o
oo T . SN Y724

“" needed (wluch has since been changed), couphed Witlrbudgetary consxdera-
- toms. R . . P




The later E-6 cameras, of which there are four dual systems

e
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on hatd, exhibited perfoi-mance much better than that specified in

UM

. "~ the contract. These 160 lire/millimeter systems would provide 6. 8

A foot resolution from 100 nautical miles.

3T g gt
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- Recently DNRO convened an Ad Hoc Committee representing the

“" . NROStaff, the Directors, Programs A and B, and NPIC, to review and
ﬁake recommendations for the systam to succeed CORONA MURAL

in the search role. This committee recommended that the E-3 camera
be used to satisfy this requirement since further improvement to

120 lines/millimeter or better is possible a.nd\'zi]l provide 5.6 foot
resolutiox; a.nt'\igs available earlier than any other possible system,

In addition the ATLAS AGENA booster combination permits considerably
more film to be carried and gives a decided cost effectiveness to the

E-6 system@dvantage, T -em——em = |
A small effort has been maintained on this hardware and the four
systems on hand could be flown beginning in September or Cctober of
this year with the current 162 fecovery system. About February of
- next year, a larger recovery vehicle, which would be a scale up of the_

present vehiclé, would be available as would ‘the improved camera.
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- Itis anticipated that by Mid 1934 this system cou.ld pick up the search

' mission in its entirety’ after a thorough fnght test program, Each
launched vehicle would obta.in 12 300 000 square nautical miles in ea.ch
’ .' of two missions ( to be run as two 5-day missions a week apart) for

L essentially ZCO% coverage of the Sino-Soviet Bloc per launch, |

\J ARGON. ARGON is an operational photographic system for

- geodetic and mapping purposes using the THOR AGENA booster. It

" consists of a 3" focal length frame type terrain camera of high
" geometric fidelity supplemented by 3" focal length stellar camera.

iTs SCuen

The terrain camera capahility is 6,000 photographs (235 x 23,5 nm format)

'- covering 165 million square miles in a four-day mission. Stereo is

Hobiloess. A O i00; e ':‘-'.og P el

e e

. from this photography alone is 750 feet and-contmm-am..cy -15-155
fe3t. Combining ARGON photography with CORONA photography permits
an improvement of positional aceuracy to SO Fr ”’p“‘”"” fesf

' g provided by overlap in the photographs. Pos1tiona1 accuracy obtainable
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woan
. . . . e te,
. DAY
. . -t
Lo o m e
. S ‘J'.: "..'.-
. el
. LI

\\ Fr Con .QQO OL.M M-ﬁ-fm?;h‘"’ C( &"'—ca""‘i}'
.._G}; E}, M G‘“\e&{\ *l'_. zgg‘ | . : . ,




Page 11

1S

Denied in full



- II. Future Requiremonts ard Cepebilities

1. VYery High Resolution. We nded to be able to resolve details on
7

. .- the ground that are less 12 size.

a
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. To provide e 'bechn cel intelligence copebility, a camern systex

zmst resolve a goound ta.rget of “ or 1ess.N — .
: '. ' Verious stuifes cantucted in the last few yeors disagree as to the exact
_ '. regquirement for a technical intelligence capebility, but they rave gererally
_ conceded that a ground resciutiorn, as steted ebove, is required.

.' . Our present CORORA MURAL capedility of 10 foot resolution is

-. . insdeguate, arnd even tke 5 ‘foot resolution expected of LARYARD and tl:e

R - -
*  not sdequately satisfy the tecknical mten':'.gence. reguirements. I=

order to accurately determine the capabilities of the Soviet weépoas ead
otoer systems, we need the Lighest resolution thet we can possibly achi: ve.

| W
. /A

As the Russian learms of our satellite photographic capabilities

he cen be expected to increase his effarts to camouflage and kide his
izportant facilities and equipzents.” Ee viJ.'I. also attempt to confuse us
by the use of decoys apd dummies. Only by very high resolution photogrspry
can ve reduce the effect of such efforts. -

| Our expertence in Cuba has clearly demoastrated that the 2-5 cE
foot resolution as obtained fram the U-2 'photogro.shy 1s inadequate to
“tell us all we need to kuow sbout cértain criticdl areas. In Cuba ve

" " srere. farced to resort to low level photography to get the detail that R
| was needed. This same type of capability is required from over the .
Soviet Unnion where 1ow 1eve1 aircra..u missions are irpossible. m ]
very high resoluticn photomhy does not have to be able to cover great : L-s




expanses of the Soviet Unlon. Coverage of 5-10 miles square would

.. .. sppear to be adequate provided we cex accurately point at previousiy

1dentified target areas. :

One of the prcbleczs associated with very high resolution
cexera systexs is the problem of pointing the camera at a specific target.
The cazera system necessarily has a long focal length and with the avail-

...................................................................................
...........................
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Another area requiring conjinual development is the area of

coztrolling vehicle dynsmics. The attitude (pitch, roll ard yaw) rust

te zainteired to very stringent tolerances-L — in order to
insure coverage froa long focal length systexs. In addition, attitude
rates rust be carefully controlled for a

cmra -iteaﬁtht__l.ongfocal

3
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: length. Attitude rates in excess of .10 to 20 degrees per hour will ceuse

L :imn.ge soear end will sigaificently degrade the quality of the photograpk.
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h To n.:l.nta:.Ln these extremely small attitude rates, new technigues must
. be d.eveloped to sease +ihe rorizontal plane of the vehicle in .‘lnertial
spa.ce and then to rairtain tne vekicle's attitude to this es‘l:ahll.:l.sl-.va'a
'reference systen w:l.thin very szall limits and with very small rates.
- It is necessary to ce::zpensa.te for the irege zotion at the £ilx
plane caused 'by the Torward velocity of the vehicle end to e =uch lesser

extent by CO:‘ollis Acceleration. With ike present Mral system, com-

penéa.tion rates within 10% of tke recuired values apparently are sufficient “o

prevent significant image motion, but with long focel length systexs

suitadble for a technical intelligence, image motion cocpensation =ust be
zore accurate probably better then 1/2 of 1%. There ere several methcds
a.vaﬂ.able to dstermine an image motion and tken to co::pensa.te Tor 1it,
'. but develap:ent wﬂ.l be necessary to meke these s;rstens su..."ficie....ly
. accu-ate to allow photography of %t"@'ﬁiﬁ for techmical
intelligence. Passive 'l-:echnology includes pre-prograrming of velocity
and vehicle altitude «pa.rapete:s s0 that IC can be acccr;glished guring
a photographic pass as a function of system tixe. Active methods would
include real time ven.oéity and altitude determinestions by radar ranging
or motica semsirg technology :f.ncll.:de.s. Doppler techniques, ete.

Anotrer area reguiring Miw dsvelopzent is the area of

" lens design. One of the usocia‘bd.rro'blems 1s the fact that long focal
: leng-‘:.h sys'bezs require very large and theretore very heavy ghas )
cozponents wh:l.ch are necessary to :I.nsure satisra.ctory lignt ga.the:-i.ng
There axe a.'.l.so nroblens in designing d.....‘t-act:l.cn lini'bed lens aystems ’-
aligning optics within ths 1en- sy:tem, and in bu:u.a.:l.ng conimtora or

. '. b' L e, v « ,-‘
--.. | 5% L ot M .
A - " .




sufficient focal leagth end precision to celibrate and adjust these

" pew optical systexs. Further study is also necded in the developrent

epace ol a satellite veh:.cle

Atzospheric lmitat:l.ona will become & proolen as resclution

Poce.ntyf

. - of catadioptric (cozbination reflector ead refractor optics) rcecessery
o to a.ccou::aeate long focal lergth systems within tre Physicmy 1limited

irmproves and will pxnghably preclude grouad resolution of better than

", oze fool.
limjtation will be, but insufficient data is aveilsble to predict precisely

the ultizete cepability. achi.evea.o.e ‘ro:rsspace.

Trere are many recent studies predicting vhat this atzospzeric

The U-2 camera systen operating at 70,000 feet altitucde,

‘ _ provided photography with growd resolutions up to 1 to 2 Zeet which
-might well be approaching the atmospheric lirits frow nigh altitude.

’.[his aZferaft photograpty .rm an altitude of T0,000 feet is algove tke

Steiies-sre-being-conducted-on~this . orobien-but-additicnal
study—eertainty-witi~berreqaized. .

" . major portion of the atmosptere where most of the atiezuation of visible
rediation occurs. The problems created by the atmospkere, including
scintillation, shimmer, absorption, and scatter require further study.

Itisapparentthatasnewcammsystmmp-oachthe

ainospreric ard other 11:nitations s their gystem size and costs will

increase expontentially. It now sppears possible to attein in the

-;965-1966 tize period practicel satellite photo Ey;m baving resolutions

coverage. .

i s

Such 8 systen in its simplest fom z-..sht be pou:lb].s us:l.ng e
Booster -ysm, b\rt tc o‘btun ctereo covu-ngs and usuro the
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' cobditions

« This systex could probably be avg

...............
....................

~'.Develbpnent of four camera systers would cost
test—

B corponents of
Studies are being accomplished irn optics pointing, INC and
RELIIIII I IIIIELRIIIIIIIIERERS

_ This system would weiga ebout 8000 lbs. cr mcre and would
probably requi.re. a TITAN IIT booster system. It could rot be resady for
operation prior to 1966.
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, - '2.. High Resclution Sea.rch. A need exists for a broad coverags

: Lo search photo reconnaissarce system cepable of resolving cbjects on the
] . 51‘0““ Gf.!eet on a side. '
_ * Our Cuban operatinns elea.r.y cezonstrated our inebility to o
= ". - . 1ocate v‘ta.l targets such as the SA-2 sites. There are several instences
where Soviet radars were loceted with CORGF.A MURAL photograpkhy orly altexr
their spproxizate locatiozs was determined by otker meens. Tae 6-7 foct
' resolutim capebility of the preaenﬂy p*aposed E-6 or ¥-2 search sysiems
vﬂ.'l. certainly be a big improvement in this regaxd, but evean tais will
,nt.at meet 21l our needs. With cazouflage, hiding axd other rmeans of
deception the Soviet can prevant us from locating mew tergets unless
ve can &o better than 6-T feet. Up to some poirnt, probably asbout 2-3
feet of resolution, the intelligexnce gained frox photography will be
" afrectly proportional to the resoluticn obtained.
. In addition, we have to consider tbe fact that the average

' -esolu ion obtaized from e photo system is quite a bit poorer than the

. optimum. CORONA-4URAL photography enebles interpreters to detect 10 fcot
objects ‘only 15% of tke time, 3o foot objects 50% of the fme, and 100 foo:
objects, 100% of tneti:se The unenswered question, that is critical to
future requirements and developuents, 1s a determination of the various
factors that cause this wide si:read. Ir the prireery fectors are

~‘\“--«..w....-'

N naturel, e.g. atmospheric perturbations or mm..stion, there is likely

\

to be a w:l.de resolution sprea.d. in all sa‘be.'l.'l.i'be 'nhotomphy I the
caura. or tke vehicle are p*im.ry ta.cto*s , then otber designs may A

* Cd
oWV -

prav‘...de mch nore consistent results.

Unrorb\mately, a.t tuia t:une we essen"':l.a:l.ly hava only ons

: TheU-amterhlmnot

point on tke curve, CORONA phot
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obtaired concurrently with the CORONA caterial, and while the conclusion

cen readily be drawn that there is more inteiligence in better resolution,
- ... no Valid quentitetive conclusions cen be made. A better tnderstanding
" of both tue requirezerts a=d t:e physicel linitations to satisfaction

of th2se requirvemerts will be obtained this spring and summer fro= the

LANYARD m At the present time, however, it would appear
. 7.

desirable to be able to obtain U-2 quality search photography frca a

satellite.

_ The inherept charecicristics of caxeras wherein arvea covered
decreases &s resolution increases and the problem cf orbiting, recovering
processing and interpreting vast quantities of film make a bigk resoluticn
search capebility difficult and costly to attain and su:-ely places a
practical linit or suckt a systen. This pract.ical 1irmit would appear
4t this tize to be somewhere in the vicinity of eet of vesolution.

The improved E-6 system can provide 6 foot photogrepny ani
cover the area of interest twice in oze launch (25 million square miles
per mission). It vﬂ.l do tkis ir an economical (reletive %0 curremt cosis)

. manner using an ATLAS AGENA launch vehicle. This system could be flown

by Octoter 1963.

The LAMYARD systen presenily under test will have a linites
search cepsbiliiy of about cne million squa.re niles (40-50 rm swath w2dth)
with a five foot resolution \.s:Lns the TAT-AGEHA booster. Using an ATTAS
AGENA booster caumbination the cmg&ge and etriclency could be increased,
but even witk two cameras tbe swath width would be small. (100 om momo
and 50 om stereg). . '

. Vioving up the betf.e: resclution scale and considering a system -

'J.'i";-. .
(XY
ﬂ..'_.- S



4+ would appear now ttat we could design and develop a %-5

foot resoluticn search system, 150-180 nm swath widih and at least 10

million square miles of coverage permissior that cculid be boosted by
the. ATLAS/AGENA, that to go to 3-4 foot resolution such a system would

: h@mamnmmmz'rmmpmmnmmm.

s

.




. 3. ALl Weather Capability. a4 need exists, particularly ia

v L e exargency cituations, for a capability to obtain coverage in spite of
'-3'-,-_' S bad weather over the target.
o Clcuds, poor visibility axd ..e.z-mss over the target bave

'severely 1irited our present phoio reccr-aiscance. Even with tte help

- o T RN A R
L et eyt

o
~

" of our weather satellite, clouds heve restricted our imterpretstion of

¢

" __j of our CORGHA-YURAL pkotogrephy. C:\ Toutine circumstences poor
a wee.the. bes requ*-'ed the increase of coverage and more missions) In cxitical
sih.at:l.ons » howevgr, wkere t:.ne 18 vital, delays could be very costly.
Pabticulorly in terms of Post Strike Assesszent where weapons are withheld
until the results of the first attack can be evaluated, we caraot walt
for good weatrzer to be able to essig: targets to the 2nd strike. For

. this durpose we need an all weather systex with a c@abi.l ty of at lecst

vy

20-50 foot resolution.
IO wene

An all weather capebility would of-ccu=se be a desirable thi-g
‘to have ror all types of satellite reccanaissance. Ecwever, present and
Toreseeable technology l:l.'fi_ts suck a systez to redar techinigues an:l radar
. does not give proxise for resclutions as good &s .the preseat CORORA-YURAL
systen (10-20 feet). Un‘.::‘!:l tiere 1s a major break turcugh in the stete
of the art radar can only'be ccrnsidered for very speclal uses where low
resolution (20-50 feet) is acceptable. Radar caanot be considered Zcr
a search system because of smell ares coverage, narrow bandwidth and
low resolution. It does not look now to be suita.ﬁle for looking at )
" thdfeator targets in criticel internationsl situstions. Even OORGNA-
MURAL photograsky 1s marginal for such purposes end it has twice more- . Coun
the*esolutionasthgao-soteetexpectedrrmrada. andkto&tmesthe

‘,-' LI -.' »
S - I::-.:.!. t
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4. Quick Reaction. A need exists to be able to reect to emergency

" - requiremenis for satellite reconnasissance ir a ratter of minutes.

During wiods of tension irmediately prior to a possible outset
. of hostilities the Intelligence Cemmmmity aeeds coverage of certain
targets to assist them in thelr atiempt to assess the enemy'’s intexticen.

During hostilities there are also sirorg needs for quick reaction for

" Post Strike Assessment. In such a situation it could be vital that

_bhoto coverage of certain indicator tergets be ottained, recovered,
processed and furnished to the interpreters in as skhoxrt a tiz= as
possible. Our present capability is 25-36 days fron selecticn of

_ target to irterpretatiom of film. This time is being reduced ard can

certainly be cut down drastically, but with preseat ard plmmd systexs,
'1twmatbestbea.mt‘be‘ofdaysnuthours'

Our present cepability to react to an emergency situation end
initiete, accomplish, recover, process acd eveluate a rission is based

on a swmiation of time factors.

Preparation for Lauach ' - - 19 days
Collection of Photography ' |
' end Recovery - - L days
Trensportation of Film | - 13 aays
Processing of Film . - 3 days
Trensportation from Processor - 3 day
+o Evaluator
.. Total T 28 days

. To signiﬁcantly inpeove the situation, we must rednee the
timtodoallgfthesesﬁeps andtogstthetiudmmtoafewhmrs.
This will be a very difficult if not irpossible job. At best it will

. !" . .- '.‘ o Y. .'.'-~ -.. : .
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- be z.'e'elized by:

P ertelll,

be costly.

Reduc.ion of the t:!::e required to p*'epare for lawxmch can

(1) pre plamned programs for exergency mission kept in
- reediness

(2) actozatic check out equiprert |

(3) 80144 bocsters -

(k) product improvement of boosters end AGEYA

Reduction of tize for the collection of photogrephy can be
accomplished by reduction of the nusber of ..a.rsets and careful selection
of these targets' readiness location.

the time to take the pictures is 2determined by the number erd

"+ locaticn of tke targets required to accomplish the mission. It is

limited first by the requirexent for daylight over tke target area.

This could cesuse a delay trqm "go" of over twelve hours dependirg on

thetimottheyear,tha*imeof "go" and.thalocationorthcta:
Itislmtedbythetmrortheumnite to pass over the

' .ta.rgets required. If on:ly a rew targets ere regx:.red. and these can be

selected such that they can all be covered on ocne orbit and if this
specmorbtcanbeutupthenthe .mcanbeansnﬂlasebou"m
crbit or sbout 1% hours plus tize from Ygo" o lmmch. If targets - ;
cannot be so selected as to be-photomhice.’l.on a single orbit, tkis Eaeid
ti::ecanbeupto&)hm:rsplustimf*ongo 1a.unch.

The time to ph:vsica-'llv recover the target information is based 4 Ey
Prinarily on the time required for the sstellite orbit to reach the o
recovcryareaandthe tme nqm.redtotrmporttherﬂntothe

processor.

ii Luha 5-



The time for tke satellite to reach the recovery evea cax

" vary from one hour to 243 (dsylight, South to Norih, etc.) depending
. on the location of the recovery area ard ths orbit of the satellite.

For a one or two Tass mission frcm Vardenberg we can recover in tre

: " yicinity of our presexmt leceticn. If we have several launck azd

" recovery locatiozns this part of the recovery time could be reduced

_ 'is smell.

for otker than one or two orbits.

The tixe for transportation of Iilm frox the recovery hrea.

to the processor is at present atout 1% days for eir recovery (2 deys

for water recovery). This could be reduced by having the film reroved
from the capsule in Eswall insteed of at Sunnyvele and by speciel faster
traasportation procedures such as having a 3-47 fly tte £ilm direct

" 4o the processor.

The processing itself would be reduced & bit ia an emsrgency

situation because we woull rave J.gés 2i1r to process and there is some

" time ‘.2:a't~coula be saved if the processing for exergeacy operation coulé:
" be doce et the ex_ploiteﬁ facility in Washingtom. At best it would
. ezpear that by improved and more cost:l.qr procedures we could reduce the

reection time for film recovery to a rew:!a.ys

' Another possible solution to the quick resction problem is
tke use of readout wherein the photo is processed in the satellite, end
transmittad to the grmmdbya;rmimdradi;aliz;k.

Readout offers gz-eat pmise ;ror Post Strike Recannaissance

‘'where the resclution required is low and the data link band width reeded
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" is xade worse by tte reed for the satellite to pzss within range of the

. R TALN

) readout station. ,
the interpreter quickly we must have ruliiple stations. Even this
) . réguires several passes, and high guality ground ccm:niea.tioné <o
T transmit the picture back to the interpretation center. Plecing
' " readout stetions in the far north close to the Pale can fmprove the
" efficiency of the system, but it is still limited to a very few stereo
. . pairs per day (stations at VAFB, Kew Beston, Kodlsk and..wo:xld
© give about tea stereo pairs per day) wider bend widtcs or multiple A
benda cen imzrove the situstion but stﬁl do not reke readout a very
desirable sdproach, ano. we . gtill have the preparation for lasunch e.m‘.
photo collection times to contend with. ' v .
.. he use of satellites on orbit that could photograpa the |
in2’cator tergets on commund would eliminate the preparation time
delays but such sat_eﬁiteé vou.a be vilneranle and there would still
be the time delay required to pass.over the propé: targets. Depesding-
@on..wﬂem-the-setellite was lou‘t:.éd'w*.gzi' the need for ener'éancrcovera.ge
.avose, ihe .time-to-get over the tn:-get;' Depending upon where the

satellite was located wuen 'l;he_mezl for exergency coverage arose, tke

A
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_:.-'-_...jhime“tosetover‘ahetargetwoulémryrmonetomrGOhcurs. The
;. maxizum time to get over any taxget could be reduced by taving several

-'.\"3.'.( lakge

i":,:'_".:-'- _satellifes cm orbit properly spaced, but it could still teke hours from

tr 4

“= ¥ cczmand to be. able to see the target, ané such a system still kas to be

P .
P recovered or read out.
",.' .
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. 5'. Increased EXliciency of Cperaticr. A sireng need exists to

ret;h:ce the cost of satellite reconneissance overations.

" . Satellite photomhy, though ckeap in terms of avea covered,
is still very cosily iz terms of the oversll operationsl x-equirexer.t'.
Tre Sino Soviet land ress covers o gquare mileg. The
Ictelligence Cozmmity has already identified over 800 individuel targeis

for t.e“ysuz. alono.. Regular gearch of this erea and regular

coverage of these and otker targets added to the requirement for irproved

resolatior edd up to & lot of vshicies, boosters and lsunches. The

satellite reconnaissance program 20w cosis over

Ter year. This cost will go up uxtess tﬁe satellite operations becore

gore efficient. I tke cost of this prograr i1s to be kept down to &

reaionahle level, we rust be sure thet we utilize the best cobiretior

of booster payloed and recovery systen to obtain maximrm cost effective-

ness. "".'Je eejor portion of tre cost of the Sate_lit Reconxzalssance
i

Progran gees for operatiou ra.ther than R&D. !Ehis beca..we the major
part of the cost of any mission is for procurerent, check out, launch

_ and tracking and because the developcment cost of the boosters used

(T=ORS, ATLAS and AGE!AS) have alrealy been paid. Tze EXP R&D costs

are mainly for the developnent of peyloads axd foxr~orbital and recovery
vehicles. Because of th:l.s 1t may be economically dasirab:l.e to consider
tze developrent of - :tmgroved. payloads » Tecovery veaiclea asd or tte chenge
to a xore-efficient boos-ber sysm for :l.nc:ea.sed. opera...inna.‘.l.‘ erriciency

even withnut :l.nc-eased. unsor pen'on:a.nce It requires tha.t we evaluate e g

" our pro:jects from a cost errectimess stendpoint. Once a given

paoctogrephic gystem 13 perfom:l.ng successﬁ.ily it becomes 8 quantity

"#41m collection operation mre cost per. unit cmrage heeom- mporbant. PR S
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We cannot Just consider .. cost of a mission but must relate this cost
to the qunti‘y of coverage obtiaized.

The cost of phmgraphing & square xile decresces as ths
c;paﬁnity of tke booster increeses. For .exe.:ple tke cost of MURAL
stereo phatomnby usirg the TIOR AGI!:M ond one recovery vehicle, p

abou'ﬁw:e square rile for 7,000,000 square =iles. The cost,

. . / -

using the Tarust-Assisted TEGR-AGENA and two recovery vehicles, will
r/

per flight rospectively.

It 1s, of course, gelf svident that coverage of one particuler

square =ile x=ay be worth far more than coverage of anotker particular

‘squacre nile., It is also evideat tkat there :l.s ro velue in a.d..itio..a.l

coverage capability dur:l.ng ttn neriod.. o o ’.,. '
_ The two missions for one laurch concept which is soon to be

ex:s.oyed in MJP.AL, exd is ‘being stu:'.ies« for was recox—exded

for tke w:.es us to rake a more effective use of

tke cepebility of the 'boosters involved. Beyond this it appears procable
toet Jor scze purpose, the use of several recovery vehicles will usuelly
increase ef?icieccy of operation. It is desireble ©o have more than

one size of rscovery vekicle so as to be abletousu:emxﬁé.mune

of on orbit we..ght capability and mexizum ﬂexibmty of qpera.tion.

...............
...............................

) Evaluntion of the

................................

.:L'I. @preciably :!.ncrea.se the cost

efrfectiveness of the systen uucn tha.t the reeatry vehicle developmnt
. cost would be paid for in'a few missions. o - .

fanes "
-“-‘.}—‘:e ‘
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é_‘ It is eppevent tna.t tte rost economicel size of recovery

:'1'._'*.:,‘ . :vehicle to vse 1is one ,’;ust cepable of holéing the filz from one :x..ssion.
' -L . :".Ir twvo or rore =issions are to be accorpiished from one laurch, one

récqvex'y vehicle sbould te carried Jor esch missiom. Thais scheze is
tke best cozprozise from tke cperaticaal viewpoint tetween recovery

force activity and custozer Sesires Zor éaily returns.

. Iz req.xirezez;ts for very much better resclution saaxrch are

. s %o be satisfied, the boosters inwolved will, of recessity, be larger,

.1 L . i.e., TITF II or TITAY III, in order to eitaer boost the larger payload

- - into orbit or to maintain a reacornable ccst eflectiveness. Probably

toe cptimum systen from ¥ cost efTectiveness standpoint alcre would

", be cne us:x.ng the 2ull boost c:pa;city of TITAN IIX with a large muzber
of recoveradble vehicles on board at la-.mch so thut a correspordirg
nusker of rissions could be a.ccouplished for each successful launch.

. Of course, this presupposes a mlmbﬂi*y not yet attained in space
systems. . ) . .
: Tre elficiency of the JRP can elto be increased considerably
by the realizstion of interchangeable peyloads (vehicle in frast of
tke booster). This would provide ike greatest operatiomal flexibility
to meet changing requirerernts and would require that fewer boosters
world kave to be stockpiled. This approach hes been grpylied in part
to tke TICR-AGENA launctres to date but rmuch ~ore interchanseabﬂity

L

a.nd sténdardization is possible. s ur

hansls vi W
Bt

LR



et 6. TCecreesed Vilnerabiiity. A very vital zeed exists to reduce :

e d:éstic&".‘l.y the vulnerebility ‘of our Trecoanecssance satellites to eneny L.
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8. Specis: Sensors. Thare is 3 nmeed %o develop adiitional

sensors to immrove our evaluation casabiiitles.

¥or=el photograzhy, recording in tke visible portion of the

spectrize, will undcubielly be centinuously improved in the future

witk advences in lenses, filzs, vibratioa derping, stabllizing vehlcle

.* | dynamies, etc. There sve, however, physical limitatiors imposed upon
;7777 tnis type of paotcgraphy. These limitetions would include tre absorptiion
Co ard scetter of redietion by the atmesphere, insufficient lumiretion at
, " night, and tte probleam of cloud coverege, haze and fog. -
s oL, oo, O OO O A D D A DA OO0 SO OAEAMARAAASEAOSSOOOAION
.. . . ORGSR PR R PR RIOOOOCAAVT T T 1 2 R I R

B R SRR R R R

. AR X IIIR

. Co Eigh-resolution raéar could provide m.rzearly all-wegther

- and night cepability. The present state-of-tie-art does not provide

- . HRR of suf?icient resolution to be used for search surveillence and
o siznificent develosrent is required to e.c.co::plish even a Post Strike

. “, st
LRSREITY

. Assesszart cspobility from satellite altitudes. -The ‘all-weather and

- night capability of radar zskes this portion of the electromegnetic
) ' spectfumnostwérbhwéréoﬁtinuingstw. ' o : - .
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Ligat intersificatior teckriques ore recuired to permit nigrt

_ photography. Other develoozents that would help achieve night pkotography

would Lclud.e, faster fiims, lerger sserature lernses ead lifz'“:; e:p'lif".ia.g.oz:‘/
electronics. Deve.goam:ts suck as the Aero aex Ee.‘!..“tf;r:c;ul:l b;l ::c.a..t_;:.cd.t
‘A good aircraft cepebility =ust e @ achleved bescre any setellite develigp-
‘rent cen be progrommed.

A capabllity is zeeded in =ulii-band or spectral zcmel imege

forzinz sensors. Toe photo interpreter at the present time has availadle

to kix= a panchromatic black end wkite chotegrsph froa whick he obteirs
"h:!.s inforpation. If several photogrerks were availabie each iraging
toe seme grpund aree in a affferent portion of the spectrum, more izPor-
mation would be aveilable to tke ptoto interpreter. Iew techaicues in
collectica and exploitation cf m:lti-bané photcgrephy would require
developzent and exploitation equipment and training for the interpreter.
These teckziques will probebly aild the interpreter in comouflsge detection
and would increase the information content of tre photozrevhed area.
Color f£iim is capable oi providing ircreased informatinn, but
t=s been little used in the past because of problems e.ssdciated with
tte slow speed of color filnm, greininess of the emulsion, high cosic
exd proeessing deiays. Recent experirents in aerisl color photograpay

atilizirg rew £ilms of i.nérea.seé specd. and fine grenlerity kawve prowven

sucecssIul in proving the point that, with the geme speed and greaularity,

color f£ilm provides =ore :l.nror" tion to the Ltem*et..r <ktan the same
sceae recorded on a panch-cmstic *’il.. I‘t:rhhzr excerinents should be
conc‘u:.cted in aircraft and sa‘ceuites. A few mmdred feet o‘ eolor fﬂn

could be spliced at t.he end. or :niasion szm'o.:.y s,ool a.nd wculd provide
very velusble data. .~ - -




9 Improved. Flight Deta. - A reed exists to cevelop a meilod of

providing Cazera Flight Lata that is more a.ccurate , more complete, and

"in a8 sta.ndn.rd format suiitable for expeditious utilization with the

- g . 'pactograpm/.

'.i’he pnoto interpreter in his a:m.‘l.ysis raguires zore than
just a high quelity photograpk. The interpreistion process reguires

tout the irterpreter have certain gquantitatiwe informaticn about tke

size of objects. How big is the odject - how highi - how far from

towa and in what direction, etc. These guestiors cen be answered

-when & way is establisted to deter—ine cbject ccordinntes Lroan ixage

. coordinates. The treditioral metaods of obteining divensians, etc.,

frem tke uninown objects associetion with objects of known size, is

not elvays possible, is rot as accurate, and is nct concéuecive to error

- analysis. To obtein object dirensicns from i=pge dimensions three tyses

of data are reeded:
Spece locetion (Lat., Long. Alt.)
Attitude of camera (pitck, roll, yew)
Celibraticas (IMC, Ti=e,) ete.

A reouirement for repid and accurate gquanti te."ive informetion from

' photogrephy hes prompied an increased utilization of anelyticel photo-

graxcetric teckhniques, new assoc_:ia.‘.:eé satisticel methods, and increased
dizital cozpuier capebilities. One rust consider the word "grepn” in
photograph. A picture beco:e's a g‘éphic presénﬁa""tion suitable tor

quentitative a.nalysis wiea surfieien'b ﬂ.ight data is pravid.ed with the

' protograpa to insure accura.‘be nensmtion. Flight data must accompany

all pkotogrephs, and d.evelopment is required. in i!:prov".ng the accuracy
L this data, star.dard.izi.ng roma,ts. etc

.o
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Tre =ethods most cozmonly used tc devermine the attitude of

s vehicle/ce...era. system have included vaotographing the horizon,-

Sy
- M steller photography. Developzect sboulld

continue iz irertial tec..:xic\...s.

Tew teckriques must be estorliszed for ..ete*:;:lning relati

orientation batween thke vehicle ani a.eria... cezere sys..ems ard between

irdividual cemeras. All lexces —ust be zore caredully calitrated. A

rethod must be developed wo rov‘..\.e accurate data bout tke physical

"dimensions of tke fil= pleten so tkat userul £ilz skrinkege stu..ies

Y.L STanY Bl s.-:: R B Ll G !:" T
made, !NERTIAL PR Tioi) ST Lo : Swtrih, Fuwait ata .t
cea be CaniCid  ETr:iufls 14 sl AL BLT el ' ("

Finally, development is needed o determine ihe best main

of providing all camera flight data to tke P.I. Txhe present technicues

. of elpha-aureric or binary deta blocks might be less elficient than
" storing this flight data cn auxilliery mazrmetic tepe or on a "sound

strip"” on the edge of the film.

Irn order to irmprove the accuracy of tke cemera locetion at tke

irstan?t of exposure, it will be necessary to cozpute morc precise entamerides.

Improvezeats could be effected vy increasicg the. muzher of tracking stations,
optimizing theixr lcca.tio.;.\, developing new radsr and optical tracking
teckniques establishing better atmospheric drag modesl, learninzg more

about grevitatiomal hay=onies, 7 ete. . "It also will be necessery to develop
metkods of providirg an error a.nalysis of all data. Ig;’e:?.m asvigation
syste;:s can be used on space vah:l.cle_g to i=drove loca.tion deteraining
capsbilities. New zethods of ‘stallar-inertisl and radio-imtertisl

techriques should be investigated.
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10, Requirement for Man in Satellite Reconnaissance.

Satellite reconnaissance is one of the often cited reasons for man in

'spac'e. The NRO has concluded thet man has little ulity in space

reconnaissance systems in the roles of mission director, camera
operator, or.major decision director. These functions can best be
acgomplished on or from the ground. There are some areas, Lowever,
in which a man might perform some useful function. Thase areas will
be discussed in this section, but no recommendations will be made as
to tﬁtu.x'e developments for man in svace directed specifically toward
satellite reconnaissance. Such recommendatiéns must await a.good-
Cezl more experience in both satellite reconnaissance and manned
space flight.

; It is readily apparent that carrying both man and useful camera
systems in a long lived vehicie will re'quire thrust capabilities no less
than that of TITAN DL B

| A man might well be of value vin early ‘recovery, by readout, of

photography of critical targets to obtain crisis type indicators. For

N example, high resolution photography might be processed on board by T
the web iechnique employed in E-2... There would necessarily be areas r hy
ccﬁrered by‘th_e photograph thé.t were ngt of interest. The severe band :
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~ out the uncertainties associated with knowledge of the ephemeris.

B

width limitation could be overcome by having the man select only those
parts of the photograph which covered targets he had been told were

. of interest and transmitting only those portions of the photograph. It

should be noted in passing that a beam splitting prism could be employed

so that two negatives could be 2xposed at the same time. One of these

"could be physically récovered for optimum processing,

A man might be of assistance in the pointing prbblem. He could
. o
possibly fix on an initial point, much as a bombardier might do, to take

'

A long-lived system mignht have a multiplicity of small capsules

for film recovery. One of the problems associated with this concepnt

of early recovery is the threading of film through several capsules
before if gets to the one in which it will be recovered. A man might
help soive this prob}e_lh. .

There might be some iimited maintenance that could be performed
on board, and the ma;l could possibly be of use in overcoming improper
action of automatic focu_s or exposuré éontrols. .

' He might also be able to determine the weather conditions over

* the target érea and adjust exposuz'"e‘""'fgr optimum performance in the

=%
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shadows’when partial cloud cover was present and normal automatic
exposure devices would be confused Dy the light reflected from the

" clouds. He could also determine whether weather required recoverage

" of certain targets on the same mission.

1




- {i8. Ycppirg, Charting end Thrget Materfod Colloction. The ARCCT

" 2nd the Stellar Index (S/I) progrem repracenis the current copebility

Zor tke collection of zappirg, ckerting eni terget m.arials date. eca
inddvidua) satellite provides Lhrough iis ephe::sris‘ édata an izproved
set of paremeters for better definiticn ¢ the geoi&. "fae‘lor.a lize
@":—.&g aveilsble {rom the data reductiosn of ARGOE proviles a most

2.
precise definition of tre geoid. ™e S/I wrea cczbized with other

. photogrepny through en amalytical tkctoumetric technique provides dsta

of a q:.aatity capaktle of makirg provisiczel meps, ctarts ard proviiizg
target .'Ez'l?eri&ls. |

The ARGON product when corbired with its sutcmatic deta
mﬁtim systen is providing meps witk sccuracies of 750 ft. norizontaily
and 600 £%. comtours with respect to.the DOD €0 W3S. The ASCON product
when cozbined with COROHA product end ‘hhe data reduced tarouzh the
anelytical vhotometric tehcnigue provides provisionel meps wisa
accuracies of 50 fl'.. horizonta:lly and 300 £5. contours. These eccuresies
are ccasidered adeqtmte to satisfy today's bellistic missile requiversnis
ard kave beea sta.ted. to be: inadequate for low level aircreft penetrstion.
The S/I product when cambined with trhe CORONA product is proviling
rorizontel sscuracies of ThO . end contour accuracies of 600 ft. witi

respect to LOD 60 was a.nd a.cmzmc*ea—of 50 £t. horizontel exd 300 ft.

corteurs for tte prwisieuxl meps .
' The DIA has proposed to USIB (OOPDR).. new statenent of the

*ve@.remant for geodetie and. mapping dete. ' : B
- .- Photo:mtric q.:é.n.ﬁity photogra;phy of the world's lens

paszs to (1) perz:d.t positioning or ta.rgets an accuracy of k50 2¢. (90%

assurence) aad - - - - elevation data a.t “the’ target to an absolute




- accuracy of 450 £t. with relative elevation withia a radius of GO mi

of tte terget sccurate to 20 f£i. (2) automatic stereo compariscn cf
sts.nda;-d topogrepry mape &% 1:50,200 scelc with 30 £t. contours intervals

_with festures accurate to 15 #%. verc tically exd 83 :_tt. korizontally

relative to othcr fegturas on the scxe skeset. ) .
Horizors a.l sccurecies greater them 416 £t. do not appess

vaild sirce the ama.llest lire 03 a 1:250,000 scale msp 15 k16 £%. wize

. Tre 1:30,000 scale mep does not eppear resscneble for worlé wide coverage

or even ke Siro Soviet lerd mass. It iz possible tkat the coverzgze

required could be provided i the perirherel avees by aircreft aad

the d..';:-'ﬁ. areas by ex .ixproved sstellite system.

Trne current state of the art will satisfy all o the known
stetesentscf requirements with the excepticn of ke 1:50,CCO scale
contow.',data.. A new ARGOZ tyve syst.e- ¥ill require or the oxder of
two years for opera.tiona.l use. Inere exist: six sateilite xepping
cezeras . that cox..‘!.d satisfy ike ms..,o*i'sy of the requireceris. '

Tae NRO re::m:.ends that the improved S/I plus pen system

provice tke data necessary for satisfoction of tke mappirg, cherting

. and terged meterials req_uirenez'xt. Tre geodetic reouire::ent kes been

-

'.rery neerly satisfied by the two AP.G&I sncce.,ses. in order for tke

' §/I pea system to satisfy this requ:l.rez::ent, USTB (CODR) will have to

specify operation of the system in in a2l of tbe eress of interest (m

than Sino Soviet Bloc on.'l.y)- . .'-.':




VEATRSR TTELSINECCE

I. FRISIIT CAPABILITITS

: The satellite weether recornaisse-ce program 1s presexntly oterational
axd kag for el=ost a yecar Eeen sugplyizy veatker ésta of thg.ga{.no Soviet
land =ess for use in sckeculirg tr_e .c;ere.tion c? our photogredhic gatellites.
The data derived has beer uscd-to fecd intc tre overall world weather
progrosiication and kes been of great use Yo cizer users such as SAiC.
However, the N0 interest in wee.‘.:ﬁe:- setellites is exd has been unjertaksn
prizexrily to satisfy a need of the setellite phctogre.phic reconnaissonce
prograx.

417 Weather Satsilite. DProject 417 is a smeil weather satellite

that provides daily cloud cover informetica of the areaz cf interest in
direct suprort of the forecesting ectivities which supdort tke sa.tellite'
recornaissance program. The L317 space vekicle welgks 100 pourds, &nd
is spin gstedbilized in a LOO-mile orbit. Trrouza =esretic tspe racording
of a vileo im‘ge', vertical cloud cover pictures of about ore-mite resolution
will be provided to readout stations at Vandenberg £FB3 and Yew Bostoz, IN.Z.
Te first successful lawmch was sccomplished 23 August 1962, the
peyloed ackieved an excellent orbit with apogee of LS3 nx and perizes
o2 340 nm. All the systems bave cperated satisfactorily for over six
zonthas. A second vehicle is presently ct orbit but intermel difficulties
have greatly reduced its useful output. An a.:id.itiqae.‘l. vehicle was
lourched in April but Zailed to oxbit éueé to the failure of the Scout
2ooster.
An exergency direct readocut 's‘aation was set up at Eglin AFB on

28 Cctoter to support the Cuban operation. A van mownted mobile siation
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. in terms of quality.

-

1s L:.og built that will permit Sirect readout from any locaticz to

" meet.such emergeacies in the future,

II. FUTURE FEQUIRSMENTS AD CAPABIL.TIES

The prosext L17 system is cepeble o2 meeting tke IS0 requivezents

Eowever, tke reliekbility of the present systen

leaves —uch to be desired. The Sccut 3ooster has proven unvelishle
*  (50%) and inexact in orbital placemernt.

T-are is also a reguirezeat flzure the tsers of tkhe weatker da'!'.a

hﬁve two vehicles orbitiing et ike sare tire on coxpliexzantary ordits.
Evaluation is presently unéerwry to datermir-e tre best way to corresct

the relisbility problen On2 possivility would te to go o & somawzat

raylced ccmgonents.

larger vericle so as +0 be a.‘ble to kave redunéexncy of

This would require the THOR booster which would in addition correct the

booster relisdbility a.nd permit accurate placezent.

Ultizately it is hoped tket a national weatkber sateliite or a ITD
wealler satellite will becoie a reality and NRO cen obtein its required

' weather dota from normel military weather sources.

'
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ITI. W2AT SECULD BE DO

Based on the foregoing reguiresents and cepebilities there eve
certain actions that should be %eken row i* our XX is to pregress
with the {ectnolory end 12 it is to m=2¢t the ne2éds of the users.

Paotogrepkic Poyloads

e .

replacexent for the CORCIA (IRIL. Tt will have betier resolvtida ard

_Sreater covereze with a zore favorsble cost effectiveness.

2. TInitiate tke long lewd time parts of the Itex M-2 camera

syster as a back v for mm coxtinve urtil ‘.‘.:.e-
7 R

dezonsirates its capabilities.

i,

V2N
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L. Coztinue the VALLEY limited exploratory high resolution caxera

developzent at ebout their present level of effo

5. Thie fall afiter some LATYARD an-;mhotog:agw tas been

obta.:r.éd ard eveluated, initiate studies Lo cefire rore clearly whet

[
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Vrs c-vaaeasmn—up.
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Beosters

-
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Tze boosters presently available, TEOR, ATLAS end TIRAN IT,
epvear siequate for our present v

tes with three.possible exceptions:
b, ndin + in )
huﬂ!ﬂe (1% . '
Ptmel e .

is needed and what is capeble regarding kizh resoluiioz search. N
6. 4 \ o
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High resolution seexch - “-'3- feet
PR Man in space reconnaissance - does not in itsel® Justify

to""IAH 1T

5;‘.::;-":'51 : y/

A,
#o acticn srpears justifie %4 recaxrdi Q f/-/ un ebove L4

. rave hal mora study.
2. Initiaste a zTrograz to reduce axd simmlify tke sysiex preperecicn
B " for launch tire - par:;icular.‘.y tze tize reguired for progrem prejarstioa.

tabilization ard Guliexnce

1l. Initiate a development prograx for a long life or ortit
atabiliz#tion syster utilizing tte stabilite prinecizle for tha SICINT
peyloals.

2. Continue to imrrove the stebilization canabilities of tte AGETA
vehicle to assure their compatibility with the very high resolution

3. . Ccntinuve the development of tke UAC Space I.'a.vig:tqr for use
vith very kigzh resolution pointing optics, rareuvering systems end wita
lifting ree*t.,/ lmd recovery systens

P.eentry Vehicles

i ]

T 1. tiate developzent of the lerger NARK VIII recovery veaicle R
. to increese efiicieacy of opere.tion. ‘

_ 2. ZEvaluate tle need. for a.nd, optimum size :f.’or a small recovery
" yekicle for qu:l.c.: return of e first one or two orbits’ “take" iz mn

" exergency sysm . .
2. Reactivate the proyam for developzeni of a hnd. recovery

cepability and mneuvering ree; '.'.'Lity and. mmuvering reentry .-

yim ol 13
agi. 3212 ]
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o .
o c? relatively szal> (200-1C00 13s.) capsules.
.. - ¥za in -
G Lo The requiremest for man in space 1o support tie reccarsisseme

¢+ prograx is lixited and does not justify Jurirer satiom uniil more is

3 £

R laarred ebout zon's capsbilities end cusport reguirements in space ozl
"+ . until we see eand learn zore sbout the capabllities ead lizivations of
/4
b phie systems such esi

BOOGOOOOOEOOOEEHE
e ar e et e tetetateta et tetete’s
o GORIITRRHNRARR

OOGOCOCOABLEBALHAE
DIIRNA NN

LR TR T AT IAEIRR o el
AR .
. . Reguest USIB to irltisie e study into the detalled reguiremeris
' of izGicator targzets.
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