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. #. 

GENERAL SYBTEMOPERATIONA L REQUIREMENTS 

. The.tatedlDtewaence . requiremelits for. a new photoirapblc 
. " . 

·,enerai searcb. iUld '.urve1l1ance a.t&Wte system ~r. reflected In the 

foUowiDg ,enei-al.,.tem ·operatioaal requ~~m'Dt8. A description . 

, .00.the system. aDd the specific tecliDical aDd operatlo~, .crtter~· 

which this system .. Dlust meet, are co~ed ill th8 fo~ .sectioDS 

of this report.~ 

A continued reqUirement will eXist for the UDlted States to .. '~ 

"."' 
.. ' 

of' the earth's' surface ~ a primary source of information on ~e . 

. statuS~ capabWty and 'threat pos"ed by potentially hoattle .~uCme.' 

. .. , :, '., 

· . 

· to· the peace of . the, free,. world. . 
. . . . •. '" "4 • 

. . The new' ~eneraJ. Se~rch"and S~v~1l1ance System will be .des1lDed 'f '.: 

. to provide an OPtim~·capabi1ity. for fulfuUng the nattonal search ~ 

. ,.' surveillance objectives specified for the time period begiimtng'in 
" 

1969 by the Unltecf ~at~s 'Intelligence Board thrO~h the Committee' On 
· 9verhead ijeco~a1ssance. .: These search and -surveWance act1v1ti.e~ .. 

. ·Will b8 conducted in ~ environment similar to th8 cUrrent wor1ds1tuatlOn ... 

, ·rang1ng fro~ a·''normaltt . or ·co1d.~ war, through crisis :altu&tlOns ' . 

. ':. dur1n~·periods of b)ternatlonal te'.1sion. .-

, '. : Pr10rlty will be ·given to photOgraphy' of built-up areas o. the 

~R and Chlna.:The capability to·cov~r other de~~ted.area8.of 
, ., 

.. ~ .world.~ alsO 'requ1r8d~' 

-. 

. ' 

.,.:. 
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t. 0., 

Systematic •• arch of 8o.ne 12 mWlon square naut1ca1~. may 

. be required •• ml-aonua1ly, to detect activities ·assoclat8d with' poa- . 

alble threats &«a1ut the UDlted States. Periodic aurvei11aDc. is 

. required ot·pr.~ly kno~ specific objective tarazets at·a Itrouncl 

reaoiutlon .8uff1Cient to detect· aDd uat"ze chaDtzes 1D the· statu 'or . 

capability of & t~rget. Repetitive cov~r~c' of ce.·~.1n types of 

tartrets ~ ~t ~omplex88 is Yltallylmpor.tant to ~3rm1t a def1n1t1ve 

analysiS and to detect c~s in statws.Numerica!J,y,· coy~rap _ .. ' 

app~oach1Dtr .. total ,Ill. 6,000 specific tarpts maj be ~equired, wi~ -.... 

coverages of'Various numbers required atfntervala of two:months,.· 

quarterly, seml-s···nually, and aimually. Most p~mary. tartrets~e. 

exPected ,to be distributed throughOUt. the Slno-SoVl.t ,landm~a. ;' : . 

" ~ 

. ~-' 

; 
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I 
1 

-! 

I· 
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. I 

Durinp:-: periOds of 'crisis,' photographic coverap:eof any 8elect~ 
, .. :.;... .. ... 

'area Qfthe world is desired. Cr'1Sis' situation.,targets will be .. 

similar in character and r'equire ab~ut the same p;round resolut1Qn 
, , 

· as ~ose identified Ul)der searcil and. sllrveUlance.· HQwever, to 

prov~ -effectiv.e, the satellite :reconnaissance capablUty used for: . 

cris~ . situations m~t be fiexible, 1. e.,. capable of prolonged .' 
. . , . . ~ 

.' "standby" periods prior to-laWlch,' rapid response .after the decision '. ~ 

. to launch is receiv:ed,' and. respo~ive to ~n-orbit ~ommand and 
.' . . ' . 

control~ - In ad~ition, the ovel"all system must be deslped for 

· minimal time between' launcb, r~overy and deliverY ofphotoP.'aphy . 

to the user. • ,'I' 
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·In meet1D«.these r~quJrements, tho DeW'8~tem m~t b~ capable 

of prov1dtnsr a· ground resdlu~ion from design perigee altitude of -

2. 'I feat or· better at nadir. In addition, symmetrical .ter80 photOiraphy . 

at appropriate cODvergent an«les Is required. 

With a reprd to anti-s~te1l1te defeus!ve proteetloD, the iDlt1al 

. system desitrn should co~ider- ~recautionary features .~b as ._ 

''PasSiVe'' operation over area' of tnterest, secure .. "act1~-deactlvate~· 

and recovery command sequenc~s, etc. !J~asonable pro~10D8 will . 

be inclUded during -des!p for volume, . structural streDRth, . pow.~; .. 

etc. ,'n~essai-y for Poss.1ble later incorporation- of YUlner~il1ty ", 
, -

'" . . 

reduction devices such as radiation shield~, shieJ.diD« agaiDst peUet 

. attack, decoys, elect~onic counter-meaSures (ECM), etc. These' pr~: 

· visions'may' a~o. be 

· .vulnerability reduction de'1-ces as appropriate~ Since most -of these 

vulnerabil1ty-~educln5rm~asures are threat dependent, 1Dlt1atlonof 

deve1opment· of IpeQ.iflq ~evicel lhould be· deferrtd to .. late ~ ~ 

system development period as po_sible to allow maXImum use Of 

.. timely threat intelli«ence. 

Optimum use of existing or·planned launc~ and on~orblt controi' 

· equlpments andfac.i11t1~s is des~red. with minimal mod1f1cation· where 

~ necessarY, and ~e new system will be .as ne~rly com~t1ble with 
. . . ' 

existina' 0,· planf.' d comman~ ~. controlequlpments aDd. ~c1i1tie. 
lot . • ' 

3 

. , 

•• ,.~' J 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/IART :. 
DECLASSIFIED ON: 1 OCTOBER 2012 . 

'. ' .. 

. ': .. 18.pracUcable~ . ZatabUahed recovery. system eqalpmeDts'and 
- , 

methods W1l1 ~ UtIlized with m1uimal mocli,ficatioD· .. I18c ... a:ry • 

. The primary' rae' verj zone wlll b8 the present Hawallan recovery 
. . .. .' . 

are.. A COD~ ·land.recovery capability 'ina, 1M could.red with 

.. no compromise to the primary mi88iOn or rC)CoverJ mcithod~ 

Ex1suDg~PbiC. processln« and da~ bandltD. sUpport 

'. facWties with· equipment upcla~ ~ 'the °operatlond. tim. period 

(aDd o~r mOdutcaUp.u, if.required) ww. b~u8~. tn,exp101tat1oD 'of 

photography acq~ed.b,·this new system. : 
. :".,:. . . 
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TOP' SECRET 
SYSTEM DBSCRiPTlON . 

T~ sectioa pr.OvicIe.. a gen,n1 d'8C~On, together With key 
, 

.. 

. 'operatloDal c~ti:~ aDd requlrementa, of the.De. O"'~'Search ," •. ' 

, andSurrel11aDce ~stem. ,.A more detailed cleflDltloD of "~ apecUlc . 

.': technical &ad' opentional'Crite~la appl1cableto tbe ftliou iaba,.t.~ 
. .' .. 

follows In the· neXt section' of tIWI' d~um.nt. 

. The outboard prome of the entire 'aerospace .. blcle Sal shown In 
. .... '. . ". . . - ..." 

.... " 
Figure 1.·' 

La.UDch Vehlcle •. ~be launch vehlcle which has been .elected ,for 'thIs 

. syste~ is the TITAN mD.' The TrrAN; JIII) c0D818m' of stac ••. 1 aDd 201 
" 

~ . 

.• the TITAN m. with two 12O-inch diameter. thrae-sepeDt Solid-propellant;·;·, .' 

:. motors strapped on the ,'sides of the first stage •. Tbi8 bOQster '~es ·BTL, .,; 

; radio guidance durlDgpowered.fl1ihtand aceompUshe. a cUX~ct 1njec~OD .' . '~':"J 
.. 'Of the s~a"h1Cla.buo theda8~ Orbit. . The TITAN IDD is c~~ ' .... 

of placing a pay~oad in exces~"ot ie, ~o pou~ into. a 100 'HM Clrc~ 
.. . 

.98° orbit lromP~ and is' ~:Lpable'of orbital inclinAtions from '75° to 

140~. (~urr'~nt range '8afety~es~iCtiO~'requtre:a waiYef be10w 830). 

'The ~rr AN IIID is capable ofhO~iIlg ~or ~unc~ at T.,l·bQur or· leu for" 

30 daysi!' .. ' . , 

.. ' No orbit cont·rol :r~quiretnenta'" are imposed' on the b~~~. .A~er· ~:,~7. 
. . . . . " .. 

. : s~ 3 eng1n~ .cut-Off, the space vehlcle is S8pUat8d ir~ ~ '~taP ... 
..... " , 
. . " .. ', .. ', ': .... : .. 

.. ~~ ,:or; .' .~::.,. 
" 

.... " .... : "',. .'. 

~i2ri~io, ~ia' B~i~.f1i'.':.':· ::" .':'<", .. 5 . . 

~cntrnl Systom '.'" .... ~ .... :;"':.": .. " :l(}P ·~~p'~r;T"~:· .. ·~·. ',' ','*' 

' .. ' : ,"' ':'" 
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su.Wte Vehicle. The Satellite Veb1cie 18 the ~. "emblale.' 

placed into orbit by the launch vehlc~e~ It 1-DC~ a 8euor Suba)'.tem, 
. . 

a Satellite Bale A •• mbly, and the necessary aecoverr Veh1e1es. 

Seuor Subey.tam: The ,Sensor Subaj.tem prOYldu' two paaoramlc 
• I 'f 

camera. mounted for atereq imagery and' mClude~ aU elements of the 

film path; aU camera-Peculiar electrODlC8, Ucvor pD.umau~.Dec"- . 

. , 

sal')' for operation of the ••• lements · •. r.poDse tocommanctsipower . . . " 

conversion ,compoaenta, ~cUl1ar to' the .• e~or auJ».,.teDl; and a .boUsiDI 

whiCh eatabUshes aDd con~o1s the hitern&l environment for the 88D80~" 

and pro~e8' the 'structural support for all litternal aleme. 'of the', . 
. .. . 

. .. 

sensor subsysteD.'· " ,', 
.' <II • • 

. , ,.,.... .. .' .' '. . .. 
... ." ... , ... 

. Sate1l1te Basic ·.A8sein~ly (SBA,'): . The,Satell1teBasicA.aembl'y 

provides 'the basic structur&, t~ support,', house'" i.nd protect all 'e.lamentS ......... " 

:01 the Satellite'Vehlcle aDd include. equ1pmen~ necessary for·on-orblt ' 
'. . . . 

control, '.vehicle att1tUd~ control, orbit· period control, ~ telemetn, .. 
• #..' .. '. ~ 

.tracldnl, co~maDd fqncU~~, all pnerat~elec;tr'c Power, and,~ .. orblt '. 

·control. It provides .the: controlled environment necessary for. the . 
.", 

. ". . . .. 
r' __ -- . , . .-.....:-_., 

proper o~rat1on of an subsystems. and· elements of ~e ~te1llte .·vebi~le ....... . 

, duriilg.launchand in. orbit.. ·The· Satellite '1;iasiC AsSembly' includes· the . 
• .' ••••• ' .' '. • • I • • 

Stellar Index·and· TetrainFrame Cameras (SI) ·aild. assOciated- structure' .. 
. . .. .... . . .'. ~. . . '., : ;.,' .' .. ". . .. . 

-, .: 

.. '." ';. .. ~ .' .. ::" . 'f· 
: ," "I 

. t. .: ~. ;~ f',. I' .' .' .' .. " ,.: .... 

, . .... 

. ~ . 
. , . 

.,.:, 

" ... ~ 
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• r .. '"'~.' .• ~~ '':·2~·~:' .~ , .... ( 
. :; ',,'l \.H .. -.)}.t-. 

RecoveryVtb1c1ea: The Recoftry V.~clu ue mOUDted·.~· 

the. ~.blcle l~bJdJ-'l Ulaand aupported stiucturan, b)' the· IV •. 

.. The. prlmary reCovery ftbicles are identical in all r~ta except . 

. . for the _.rene. lIl.fIlm path impoSed by the requlremaat to take-up' . 

of ftlIii. SeqU~D~ •. ~ recover, veMcle CODal8ts Of a heat shield;.· ~ 

a apm-debooat-deapln 9atem, a parachute system; a _rtlght· 

. ciwster co~~ two fUm take~Up. ~.ela (the reels· are part of the 
"' 

. fUm path); an 'events •• qUenc~r with appropriate electr1c pOwer; aDd. '.:' .. 

necessary telemetry, recovery alds,uci security aids. 
..... , )'";' 

,The spacecraft 8~c~e must be designed' toaccouUnoctate til8: ...... J ... : .• ',' 

.' .. anticipated loads tor' either two' o~ ·iour Primary BY's. 'ilowever, . 
./ 

.... .': ", .... 
.. 

before·t1nal dest~ is released, the system implicaUoDa'of each·wU~. ~ .,.',' " 

,be studied hi detaii and a apecificconf1~tlcln desigDated~' . '.: ' '.:" . 

. ..... . - 'A .: separate reco,erJvehicle tor the· SI film' will be' proYldeci ancr ~.' , , 

.:. , ~Qunted appropr~elr Within the sate~te Basic ~8s~iDbl" or.". .. > 

'. ·.mOre ad,vantlg.~\UJ,·OM of the mUltiple flyi~ wW:H Ullel for W. 

purpose • 

: . . ~. ,. ... . . 

. , Operational S~pport. La~che8 will be cOnducted by the 8595th . TeSt, 
", . ", ',' 

. W~ b-oma launch pad. such as PA LC n Pad' 4 ,at the .Vandenberg Air'-. . . .. -

Fo~e ~ase complex. The system must meet.·a~ .r. safety requlre-· 
. . .' . ..... . . ' . '. " . ! . , \ 

ments. of: the Air. Force 'Western T~stRaDfl~. 
. .. . 

on-orbit -Qperatiou 'will be' controlled thrOUJrh the sateWt& Test 
. .', " . ~ 

. Center in resp()D8. ... tO.d~8Ction fr~ the BateWte oP.·rattoDs.Center· •. ' 
. ,.' . " .. ~: :.. ..' ,. . 

.. : :....... ..... .. ~ 

: ~:., . . , .. ~ .~ .~. '\ "~ . . 

.·8·~ .':';.: ,: ~ . ..:; . :. ': ',' . 
. "'::' .. ' ~ 

. . 
," ...... . 

" ... " 

6- ". 
f· . , ..... ~~. 
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.. 
,ReCOver, Wtu be accompitshecl b,.:a1r catch Over the hctaC 

. Ocean lD the· ... ~. ar.~ 01 Hawall. BV d18perslou, ,,~~, 

".ltrhta and di&met8ra will be ·compatible with the capabWtlea of the . . 

tJS.A p. 8S94tb Recoven WiD« operauD-. with C~130 typ8alrC;raft. ' 

. 02eratlolial COD8tra1nta~ . 'The .earch and aurveWaace ml88101i·. 
. . 

wWbeaccompUshed'by relatively .• -l11e Y.b1Clel.(at.~"t 21 ~, .. 

rheSate.1l1te Vehlcle.wlll·uiclude the option of 1ncreulD« expendable. to 
'. ", " 

lbtaln lJicreased Uf8 .... . :' , 

The typi~al"mission'~ be conducted D~&r the'BUD aynChr~ ,:; .. ::: ..... ~ 
• . . 't. ;}. 

lrblt meUnatlOn.(orblt, plane. inclined slightly more than 98 degrees 
.' • ••• ...' I . ' 

~ .~ f 

:0 the earth's . equator)'.' A ,~un synchronOus' orbitwi~, Period determined' ... ' 
.' 

" perl«ee .. ~t1tude.for 'des~·camer~perfotmance and SY8tem,re~olu-:': " 
..' . '" . " .., 

:ion. requirements 'wt~ ~be·~entUied as the . reference orbit.. .~. gene~l, ~ ~. 
.. '. '. . . . 

;he reference' orbit is defined ·as the le~t elliptic 'orbit which meet. "',' . ", . 
oJ ." . 

:Lll these· constraints ~t perigee :altitu~es not less than 80 NM .... The·' . . ., . 
., , 

niSsion duration 'mUst be .satisfied specifically for the refe"DC~ orbit . 

::ondltions •. 

In order. to provide flexibility, the system ·must, be capable of ~etng· 
, . 

lperated 1il a wid, spectrum of orbits in addition to the reference.· orbit" ' 

ilthough it is'not'a 'firm requirement that m~m~,dur~~n requ1rem~D~. 

,e met for thOse off '~ef~rence orbits.· It i~" reqUired that the System be' ... 
'" . . 

, " 

:apable of Operation ~PhO~aPhy)' at a'U'orbital ~1t1tUde8 between' 8~ and 

9······ . :." . 

. ' . 
to:" .. ·t'}··- ~"'~O""~"""!II ...... 

", .,. 

. --.. : .. 
~ : .,i ~. 
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(A thr .. -da,' 8JGC~,pe,rlod repeats «rOWld trac •• ~ OR th., ' 

fourth, da,.l Orbl~' with' earth synchronous pe~ of,~" cta~. or 
, , 

neatar anclaun-SJIlchronoua01ncllDatloD are ~ho\Yll by the crou-batchecl , 
. .. ", " 

, portion' of :n.ur. 2. The additional orbits 8b~WIl til ntrure 2 would ' 
. .. . . . " . . ~ . 

prcMde the' added fltxlbWty ofa family of orbit. with CJ:OUDdtnckil OIl 

successive days lylntr west ot'the preced1. day' 8. 
. . . ". . " 

..... 

'-'--:'-'-A~"DO firiii 'ol-Item for 8e1ec~ an' inClination oth8r -tban-,----:-
. . .',. .., . 

sun-syncbronous can be stated at tb1a time, 'the c,apabillty to laUnch , ~ , . .,' .. 

, ~ '0P8rate In orbits ''Withlncllnatlon 'from '15' to 140 detEr.es is requireCL' 
~, . . :.... . . : , 

~ . 
, Th~ overall syst~m ~,sl«n mat provide the capability to la~h ,at' ',_ 

"any -time ,comme~~ate With the desired latltuc:te of photo«rapbj, ·orbi~' '; " " ,'. 

iD¢Unatiomi, and eitVironmental cODStra~ as ,described bereln. : 
. . . .' . 

, " 

There is Dt.) reciw.rement to,1nc,orporate sp.ctflc provisions In'~, '," ' 
. . . . . I "~.; 

, , , , 

Wtial operational systeQl configpration to enhance survivability In a 
. '. . 

co~ter-measure~enViromnent., It,is a '~equirement, 'ha\ve~~, to ,',:-, #- -

-evaluate tl{e potential threat and to de~me conf~n options which -, 

coUld be 'einpioyed: tn'-'respo~e t~ c()UJltermeasures 'acuvity. it 18 

'permisSible. to co~1der ,'reduced,inisslon We if r~qU1red in orcler ~ '

employ these opt10D8~but It sluin be anobjecUve tIu1t provlai0D8 to,' 

1ncorpo~at8 -them dQ, not 'detzrlide the, other . capabllltles· of the operational .. .' . . ". . .' ,"' . 

. . . . 

coDf_atic.. : , ' " ; ,,":: 

'10 :: 

.. :. 

. ~ . .' 

• M " '. II" ,. 

, " 

. ~ , 
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.. '.1':" . >.'... ....... ,; 

.In normal operattou, . the booSter wl1l"be tars-ted to 'aCcoDlP11ah 

1· direct IIljec~ 'into orbit at perls,., thus flxSnIperts •• iliittally' . 

it about 20 -clap-te. North Latitude., Per1pe location will mow' ~rth 

is a re~ of the apa1dal, motion caused, ·by Oblate __ of tb~ .arth. 

.t 
I 

I 
I 

When peripe .reach •• , 56. decrees North· Latitude, the orbit adjat' 

Japa'bWty w1ll be used ~ stabilize·the apsld.u orientation. . For these 

~r1pe constraints,' 'the camera must ·be c~pable olphotography at, 
.. I 

. , . 
. . 

:rue anomalies within ~ .1~)("'degree8. ~ caPaJ:lW~·1s.requlred to 

lbtatn photograph, ~·botb south to,north and DO~ to sOuth .lemeD~ ::.~: . ,'. 
\ ." " . 

. If. the qrbit. 
.' 

.PreJjm1Dary orbit.determination wUl be based upon'telemet8red :". ,.' I .. 
. . 

• ":.: : t~ 

I 

I 
! 

..: 
. ! 

jUtdance conditioDS,'at separatio* of the 'space vehicle .. ' More precise 

ieterminatton will be acco~plished. as tracking' contactS are m&de by. th,. " # ~ rf' ,. 

'.' • • • I • '. <I 

. . .... ' . 
3ateWte Control Facility. The capability of the SV orbit a4just system 

,will be used to estabUshthe proper' period •. DUring the miSsion life, . ,;.:"';'. 

the orbit adjust 8yst~m mut also provi~e'·a period adj~t capabi.l1ty to· .' 

:ounteract the effec~ of atmospheric drag,' ~or to adjust or _~ •• "~.', . , ........... : .. ,:.' .~ '. "t.~.~= 

location of .perlgee. and to deorbit the satelUte vehicle after. the miSsion 

is completed~' J 

Recovery of th~ first RV'w111~e accompUshed·\Vhen the nomiDal' .' 

filmwelght 'has' been loaded 'on tbe. tate-up, reels. . Camera o~rating 

:iecisi~ wW' norma~y .,. 'programmed"to use, the 1ibn 'throu,rhoat the .... 

BOminal. mission d~aUon, 80' that' ~.covexY of sUb.equ8Dt 8'\"8 w1ll' 
• I" ..' .: 

. ' ,'", . 
.' . ":', " 

(,,~t~ '~~r. ·'1' :,:.'1 .~'~ . ' .. 
~.:.. '.; \: if! ;, ~. ~ ::, .•• .:. ~J 1, .': 

.. ···.112 

·~"·I~"~~ \~~:~'~1O:-'t"~'1 . 

.1. 



NRO APPROVED FOR REL~SE 
,DECLASSIFIED BY: C/IART 
DECLASSIFIED ON: 1 OCTOBER 2012 

- .,;"-, '., , ("~ ..... \; -: ',:' 
• ~ a .& • i" 

....... e. 

crltic'aI. on-orbit failure" a back-up capabUltJ wUl be p~1decl to 

recover any 'ltV into wbleh f11m baa been apooled. 
. . " " 

Subsequent to the reCovery of th8 flDal BV, the apace Vehicle 

w11l be deorbl~: to:lDipact ~ a water u-.~.' 

. . ~ 

'. ,'. 

. 't., ," 

, ' • to.' 

.. /" 

, " 

. . ,.; 
~,' . !.< 

. . .... ", .. 

. .•.. 
'.: ... 

. ~ . 

'.: 

... ".', .. 
. '.' ': ... .':' • ..,.~ •. 't • 

~; .' . . . 

.... . 

," ,'. "," & ~ ..... : 

. ~ .~. 
. :. ';.",:. ~ 

:' ,," ..... , •. ! 

,: 

, " 

"'.: '.i' 

.. 

:.' 

, ~ 
:,' . 

,f .' 

" ' 

," 

' .. ~ :;:'::":' .:,' 
:.:.... ... ~., 

. :~. !' .: 
"': . ~' . 
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'",., • ->;.: 
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''lKCBRICAL AKJ) 'OPD4TIOl1AL 
CRITlaI,A 

ra'tlll PIUORIUKCI RIQUIUIIIMTS , . . . 

, I 

#' 

ae.o1ution - Th.' ~equired around re.olu~~oll' for til., .,at.' -~' 
',' . 

roa d •• ilD peril~e altitude .1l~11 be'2.7 ,teet or ,bett.r at 

can, nad.ir. . 

Ground, re.o1ut~on ia,to be atated as tbe I.oa~tric •• an " .. ' 

", r.oa desip 'altitUde' fora M~l,',Std,lSoA 'three-bar tarlet;~.1tll' 

,;1 co~~ras:t ,at -the' entrance pupil andw~th 30 -d •• es ,Bun 
'. 

,. ' 

, . 

ogle. This resolution sball- include the eii.cta of aanufac- _. ",-': \', 

Llrlng tolerailces ,and' is to be stated for dyn"10 condi tiona " 
.,: :. 

" 

~' 

t 2:8illla focus, a~d s.ear. .. ... ,1 •• 

: For_, pUrposes ,ot.tandard1~at1onJ . resolution ott nadir' will 

ed~-gra.ded wi tb'- the, 'scan angle by' the secant of the scan anal.:' . 

o the 3/2 power' and will be degraded :turt,her by any 'chanCe' in' 

anufacturin.tolerances, smear" fOCUS, and, other factors &.80-

ia-.:ed with-the scan,angle. 
\ . '. . 

" Stereo ,Coverage .. Equal-scale 90nvergent stereo coyerage 

i~h' an included anir~e of ~t 'least 2'0 degrees s)'JIIletrical to 

be vertical shall beproVid~~ .. ,Acapab1lity to furnish aono

coplc', coverage wlth each camera shall 'also be, provided. ' 

View1niObliqui ty .. ' Tbe solutio,n .. used for c,ross-track scanD.~n.· , 

naIl, produce a. viewinl, obllqu:L'ty of a~, iealit 415':~it~e~s .:ad shall 

ot exceed 60 degrees .', A 'capab1i1 ty' to ,prograa :toial scan a~g,l,e' 

, :~Ia, via BVE~'L'UJ,>· 14, 
.: :. ' .. 

.: !'h'~r ~'~tnm ',;' , ,",TAP QtP~I:T, ,I 
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tZ~~: .' ,; ~:.::':.,~' ,'; " '," ",4' _0,: It .• : .•.• 

~:." '.. 7 r .. :. ".' . ' •. 
". "'~' ',"'.,* • " ... :, 

150'mcr.~.nts and to .,lect any 1Dcrement wlb the 8caa for 

lOtqrrapbJ 18 de.~~. ' However, , thepro~lon for ,ftl'JlDI scan 

agle or' 8el.~_ aDy increment wtth1n the scan ahQuld Dot caWie 

. . " 

tat. If prop-ammable .can __ ~e, is not prOvided tileD the, amoUnt of 

.m required Will ~,&djuatecl in accordance w1~ the stlPu1atloas'ln " 

.ra~ap~ 4, Cover .. Requirements. 

Coverage Bequ1r~m'nts ~ !he8Jstem·mUs~ p~~e en~h 

la,rer, to lDsure repeated coverage of the ·~1nO-~Yi.t, Bloc 'and 'must: 

so be capable' of selected ,cover.,' of non-Stno-So~8t BloC territory. 
. . • . ' • _. ' I, 

" ,., " 

" ",' .. .0 ...... . 

.. 
. . -. .', .'. . . ,.,~~..;.",::,: 

18 iDlaJt8rJ acquired depeDds upon ,the swath width <.can angle) pro- " :'" ' 
. . ,,' . 

:led'by the system. This ,systeUl shall carry sUfficient fl1ln ,per day'~, ,. 
, ' ' 

. : .' " 
. ~". . . . ... ~; ,.0 .. 

, " ' l.-' 
r ·camera to phoqraph " 1..,0 ~~ ~..,..,.." ' ... ..,1. 

, " , .' , ", " ---,', 
....... ''l~s~· .... 

, scan antr1e to aciiievers~l¢ii, ~rlii8i ' 
NM2-~'> " 

• . . ' • .#, ..... ."..", . . ' • 

...... .--., 

lis formula takes account 'of the' effects of ~lo\id cover" ,season of the " 

ar, typiC~l target spreacl1or' searchtsurV~ilJ.ance,' maWinR and, " 
art1n«,' ahd engineering te~t m~si. ~nd dupl1~at1ve'f~ame to fram. ' .. 

. . . .' . 

wrage. ,IfprogNmmlble _ ~d' seiectable seailis provlded, the 

natant in 'this forQlulamay.'be decreased from 'l30; 000 to 880,000.,' 
, .. ' .. . ..' .... 

, " 

". , 

• 

" 
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Continuity' - The ~"~aU 8J8~~d"_ .~ provide •. capab1l1tj 

~or CODt1nUO~ tn~tract cover __ duriJl«.,..tem operation, IDc:I 8hall 

)rovide 31 QVerl&p In-b-ack at nacUr.·· 
. : . . . . '. . 

. Mensuration -. A ct-lfcn trOal for the ass shall be the determination' . . .~. . 

)f the location of the ~ Po1Dt ~-any':'!;ame relatiVe to an estabUSh8d 

tarth-datwU wtthiii ail'error 'of 450' feet horizOntally and' 300 'feet' 
. ., . 

rerUcally, and d~t8rmtnattOD of the ·relatlvep08lt1on of po1Dts .eparated 
.- . . . . . 

'., 

.y not ~ore ~20 ~11.8'~ d1stanc8 to.·40. feet.hortzoDtally aDd.· ::~ .. ~ ... 

, . 

o 'feet vertically.' TJl6' 8eD80i" Subsystem sh~ iDclude proviSion for .~ :.::::.::.' 

:alIbrati~ with the. other .Jamentaot ~ Satelltte ~.h1cJa' as required:::. "':,' 
. . ',,' ... 

o achieve this ,goal. .' .. 
. . : 

~.·l·. . .. 

. :- .. : ", .. '. 
': •... " : ~i~, .'. 

. '. 

IATELJ.lTE.VEBICLE' . 

General Deflni~~~- ·T.h~ Satewte Ve~cle is.the ent1r~.on-o~blt .~". :_ .. ~ >.< .... 
·~onf1i\lra·t1on. It .eoulsts of:"the Se.ns~r S~system (BS),. the. ~teW~ .. '~" .'-.!: . 

Juic AS8~mbly (~A), and the ~eqovery Vehicles (8"'8). Ftsur'8;3 

den~ies the ~jor co~po~~ts and functions Of each·subs,stem. " 

The- ge~eral.de8iP. goal for the space vehicle shall be ~iD1mum 
, ',. . . 

,eight consistent with the required performance aDd rellab1i1ty· . 
. " ',I' • 

,Pacifications.. ·The .·~ts~de diameter'. of .th8: ent~re spacevehlc18 Win 
. ,:;. . .. -

lot e~eed 120·inchea •.. ' . ", . 

:,.0" "6 .. ., :. ~ 

' .. 
. . 

.' .' .. .. :J.-.::~.,,; ~i?;~ ~ ... a~.'·.·.: '-~ 
. . . . ~ ~. 

:. '.' 41 .. 'I ." .,' :J';'~..... ';'. _. 

:.- .:'" 

: :r~f~::-~ ;:/ /:':~:;:; "l~ .' 

:.' :':. ~."'. 
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Sor S~s:ystem I_ . Satellite Bask . Be-Entry ~chiCles .1 
Assembly .... . 

. I .' . , . .. ....~ ...... ,.. . 

er Struct~e ". .ar Sti-ucture· 

eez 
mm:;:a 
0(')0 

~~~ en en .". 
:!!:!!~ mm< eem 
Ollie 
z-<." .... 0 
-e:;o 
0;;:;0 
O':;:am 'I . I ~~~ 

.. ... I--~-' ~ [ 

'J Titan DID C01-e and . N 

'.' I ~ MOtor Strapon.<s .... 
~. '':' .:. 

' .... ' 

truc.ture inc. . 
shroud & adapter . ..... "':, ~. ~ . :.~ 

. ~cu1iaf Elect. JPn~u- . 
matic$ ". Cabling' . 

Fi~m Haridw'ig'J Supply 
·.and Take Up 

Close-in EnvIronmental 
Cont:rol 

. . . .' 

Instrumentat'ion' 

'! •••• ~ • 

"~';.' .• ~ 
. .. '~ .~ 

:: .•.. 1 , 

..... .: •.... ~ 
. ~.' '.) ;· .. ·1.· 

-:..; ; ~ :.:.., . 
:.; 

~'. :. 
:... .. ::: 

nvironmental control 

iTrkg, TM" Command . . . . 

:trumentatiori 

lec. PoweJ;" Distr. 

stellar" Terrain 
. Fraine C'amera 
. . . .. \ . 

.ration of Door 

Iect. '. Power . ~ ~t~ 

.: .... 
'. 

.' . 
. 

... ~.~~3·. 

... 
.'.'; .' 

• 'I' .. 

~ 

_ ... _----_ ..... _---------------_. ..-.-.;- .. -.--'--" ... ~ .. -. ----.......-..... ---

hi Sar~ty 
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, SeDaM, Subsystem (88) 

! ' ,"' .:..... • '. . .~~. 

, 

~eclmlcaJ. criteria for, the major' components of the .eD8oraub878t.m 
. . . , . . ' 

,are .. 'follows: 

PanoramlcCameraa: The as wID contain two, panoramtc camera.. 

Each camera includes, an optical system and a film traDsport .,stem for, · 
. . . . . '.. . . 

controWDc,'th~ movement of film Within the camera. ,The cameras will 

'be'mounted for s~reo' ~ew1ng at equal scale and equal angle.' Maxim.un' , 
, , 

film width will b.i ~ 1/2 incbes. ' 
.... ' 

" 

Sensor' Subsy~tem "Electronics "and Pneuma~cs: ' All electroniC ~' .' 

pneUDiaUc components'required for the operation of the seDSor: subai,.tem ", 

,'maybe mounted With the s'ensor subsystem. ' 
. . . ~. - ... ~.:. 

· .' .. . .' 
Environmenta~ C~trol:' The ,Sensor Subsystem wnlprovtde the 

envirQnment dictated ,by 'the requirements of the panQramic' c~x:as and 

film. This' enVirODm~Dt will inciude controlled ,temperature" pressu,re, 
. .. . . 

and humidity. TheS~~or Subsystem will'operate within'the en~onment' 
· . '. 'I 

provided by the Satellite Vehicle. The Satellite Vehicle ~ust provide an ': 0' 

environme~tacceptableto the S~nsor Sub$ys~em over the '~auieof.' angles , 

,'between,the ,orbit :plane .. aoo the earth ,sun'line angles Of t, 60 degrees., 

,Se~or Peculiar' ~ower Supply Components: Any, power supply ,con-
· version component:swhich a're re~u1red so~ely for the operation of the 

PaDoraml,c camer8s~',and ,assoclated',1nstrwnentatiOn majbe:,~ounte~ 

, with the Sensor'aubsyste~.,"" .. :" 

.,' .' ... -' .. 

, .. 

, ',: ',F11Di H~lliigsY8tem:' The' film' handling . systerii consists of' ~e suppiy' , 
. . . . . .' . . ' . . '" . 

~ , 
,,' 

, , 18, ' <., 
• ' ••• " ~"'... • _ 4 ••• • 
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casSettes, the tate,;.up cauettes, aDd provisions for cut or ·sPUce ad' . . .' . . 

nap, aDd.allother coiD~.nts wblch have to do with theluld1ac or . 

JupportiDg of the' ftlm path aDd its Ugbt';'t1ght 1nt8grlty external to the ' 
. . 

~anoram1c ca.mera.·· With -the ex~·.ptton of the take-up QaMe •• aad . 

:heir ~~oc~ted ~1V88, all comp0Dent8· of .the fl1m bandU ... 8Jatem Dlay . 
. , 

)e mounted with the .eDSor subsystem.' The take-up .cassettes :w1l1 ~ 

'llOUDted int811w. to the RV's •. . *' 

Sat8Wte Basic A88embll'(SBA) 

The general function Of .the. SBA is to provide 'the structure ,to mowii' ,.._...:..... 
.. . ." .. ~.;", 

. mel prOtect; all' elements' of the sateiute vehlcie aDd to provide ·8tab~tiQJl, ... ' ':. . 
• '. ..' :. M' • 

. . ~;ropu1S1on, .comina~·~j- and control, .. and power for the sat8wte veMcle •. . ~ ". . . .. - ~ .~.~. 
. ~., .. -' ' .. 

Pr~V1slon shall be made to control the orbital decaY'and re-entrY of the '., 
.' ...... . ". 

ipace vehicle. upon completion 'of the mission 80 that the prObabilUy Qt' .' 
. .. .' ~ 

land. Imp8ct of aUty part of th8 space vehicle is le8~ tlwi O. 01. !1'eclm1c~ , . 
. , 

::riteria ·for . the· major components 'of the SBA are as followS: 
". ," 

Attitude C.ontrol: .TheaWtude control system. Will provide 3 u1s ',' 

aarth oriented s~i1izat1on for the· entire space "veh1cle~ The stabWtJ 
. . ". . . . . 

reqUii'emeDts must ,be consls.tent ·With the overall resol~ performance . 

~a1s of ~e . system •. ~um'tOler~le attitude accuracies durlDg .. 

photogJ;&Phic operations ate: . 

. Roll Error. . 
. Pitch Error 
Yaw Error ", 

,'" I, • 

. 0.'1 degree,. 
".0, '1 d_rees . 

0.·8 ~.e~s . 
. '. 

T~e 1Dstantane~ sv 'ra~s abOut each'· of the three principal axes .t 

mY~. d~' ph~aph1C operat~oD will not 'exc8e4 . the, ~ollo_:' .' 
.' -:.:.:.:.~~ '~~,~ :,:: ~~~.;,::~; '.' : ..... '.:':. ',:: " .. 19', ....... ' .. '~, .,:.': .. ' .. : :<':::'.' ...... :.,.~ .... <~:.'~ ;":'~' "::. 

•• ' •••• j,,' 
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Roll 
. Pitch 

Yaw . 

.'t'r' , \r '.'~.'" .",. 

.,i' ....... .. 

o. 012 U«r •• a/aec 
. . O.OO8degr ... /sec , 
'. 0.008 clegnU/S8C ' 

. I 

back~up stabWzatton capabWty to conttnue the miaa10n w1ll be' provided 
. .', . . 

t· ar~uced attitUde acC1U'&cy ~ required. 
. . 

CommaDd and Control: The, command aDd co~trol.J.~m coutSts· 

t a·prograinmer and associated encoders,.and an SF liakwlth the . 

lte.l11te Control' FacWty. Ita main function 18 to· provlde cUsc~ete ." 

)mmands aDd Other nece •• .ry data to the'spacecz:aft. :.'The com"aDd ' 
.' . . .. 

!lei control'syStem mUst be compatible with· the 'configUration .of the. . . .' ... " :.' 
. . . . . ; 

., . . '.' . ~ 

itell1te Control Facility· aud inClude a capabWty for updating and ",. ". ::'. . , ' 

3vis_ file operatiDI pr~am On-or.blt. Secure commands wA1 be 
e, 

rovided for ·those functions w~ch ,'could abort the missloD. A· ~ack-up :" .... :.:. . I 
. ". . '., . ' .. .. 

lmmaDd aDd control caP!'biUtY tocont1nue the missiOn wlll be Prcm.d.ect:: ... " ... :: : ... I 
: ~eauced cap~Clty 1t,~eqUired~ . '. " .'..., , . 

", ~. . . . 

, Trackm.r Transponder: The tr'aDSpOnder'1s a beacon to· aSsist ' . .. '. .' . 
...... 

taaklDl.by the SateWte CcmU'ol FaoUlty andmuai~ be compatible· With the " . , : 
, . 

;tquirements of this ~acUity. I 
i 
I 

Telenietry: The telemetrY. syst8mmust' meet .the requirements of 
. . ..' ", 

1 equipment aboard·trut" Satellite VeluCle. The te~meu-,: ~tem does " ..... I 
)t include' traDsducers; and slgnai ~onditloners pecullar to 'the SaDsor '. 

. .: .,' .. " .. ' 

maysteln. A capJ1b~l1ty m~t .beprovided to store for'later playback' 

. !rtaln critical data relative:to senSor 'Subsystem' operation, . the SateWte· ...... 

aslc Ass.mb·ly perf~r~anc'e, 'and general h8alth data of the satellite: 
. .', " .' ..... 

., .~' aq·· .. ····· ':. 
1':'::~~:~ !,,~.~~,~ .. ~}::.:t!;r:~l:· :.' .' 

i" " 

'.' 

.- ... ~. ~ . 

·1 
.. i' 

.1 
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.. ~ 

'Vehlcle. The telemetry system 'Dlust be . compatib~wlth jhe Satellite 
, .. 

Control l'ac1l1ty equlpmenta. 

'. O~it A.djus,t: The qrblt adjust system is a prQPUlalon ~yatem ~tegral 

Vlith the Sate1l1te B.lc A'~ .. mbly designed to insure· that the' required 

orbit Is malntatnid for the duraflon 01 the miSsion. In particular, the· 

orbit adluat' ay8te~ .. iDuat ~., capableot ad3uat1n« &lUI mAiDtA."tn« ~ . . 
desir8d period aDd'location of·pe~ee. " 

.' , 

Power Supply: 'T~ ~~r.supply·for the entire Sat8111te Veblcle 

, . 
• .1 

r~_-

. will be an integral part·of the Satellite Basic 'Assembly except for 

power conversion eqUlpment ~cu11arto 'the Sensor Subsystem, and '. 
,:"~-., 

for the BV power requlrem,nts. 

Back-~'Reco,!ery:".The Satemte Basic ~ssembly must.lnclude an 

independeil~ subsystem 'to enable .recovery . in the. 'event of a primary, 

syste~··failure ... , Thisback~upre~overy system must provide a h1«h. 
" • '. I \ " • • • •••• 

. . .. 

' . 

. ~ 

. I . 

probability of successfUl recovery in the primary recover, area in the . -. . 

~ 21 

t,;", ...... 

...~ ~, .. ~ '; ." ,;. ~. _Ii ~. ~ J 

•• ' '. I 

"oJ- • 
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, ' 

eVent of· a faUure of the prunary attitude control system; ~the command 
.' . .. . . . . . . . . . 

system; o~ th~ on~bo~rdProtrr~er. , 

" StructUre:" The SateiuteBasic Assembly w1ll' provlde the' primary " 
.. . . 

. . 

load carrYiD« structure for the entire Satellite Ve~cle and will be " 
J' , 

adequate ,.to carry the ,aceeleratlonand wind loads ~ur1nlr powered fllght. 
. - '.' 

The SateWte Baste Assembly strUcture wUl also 'proVide a m,c~cal 

Jnterface wit1i the RV's • 

. Stellar Index' and TerraiJi Frame Camera: The SateWte Basic 
. , 

Asse~ly will contain a subsystem to record'~t data necessary for:~';' 
.. . . . . 

timely and accurate post-flight determination of the orientation of ~' ., 
. : ,;' .. " 

panorD.lic camera optical axis during camera, operations, ancf the 

calibration Qf the panoramic imagery with an accur~ey consistent. . " 
, , ',' " 

, , 

with the system pe~:torman~e reQUlrements' ~ormensurat1on. , . 

, .Re~Entry Veh~<i~s(RV'S) 

The ,Satellite Vehicle configuration will provide for m~~~ ,and 

. ,.. . 

. ' 

protecting Recovery yehicles. ·The BV's :will be separated sequentially, ' 
. , 

by, command during the' orbital operatiQll. The RV's will be essentially 
. I 

identical., Each' Recovery, Vehicle will contain two" take-up cassettes - ' , ' 

one for each main panoramic camera'. The re-~n~z:y, yehicle de~1gil 

mUst permit a successful recovery, in the primary recov~ry zone: from 
'.~ . . . 

'allorbJts des'cribed in the,System Des~riptionSection·ofthis document., 

In, addition, ~e, rCl~overy vehicles must l!e capable ~~ ,.s~ceSSful ' 
22',' ' 
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.•.. 

re-entry over the'.~ of payload 1'Ie1«hts from, both take-up ~aa8ette8 

empty to both full, 'aDd With any wellrht distribution between the two 

cassettes. A ~.parate recovery veblele will be carned for the SI film 

or one· of the primary RVts may be ~ed if found more advantatreoua •. 
. . 

Technical criteria for the major compoDents' of the recovery' vehicles 

are .. follows: 

Heat Sl\leld: The abl&tive or other appropriate heat shleld will 
, , 

providefol! the protection of the film cass~ttes and other BV subsystems . . ... 

duriDfr the re-e~try phase of, the operation. ' The heat sbield and its 

assOCia~ed·thermal coatlntm and, tnsulatiOD'~ust'be deslcned so that' 

the inte~,t1me/temperature profile does not exceed the·c0D8tra~ 

spec1f1&d for protec~ the, physical and chemical proper~es Of the 
exposed fUm. , . 

, ,Betro 'Rocket: The retro rocket will provide for a.~ V larir8 

. eno~h' to insure that the re-entry dispersions do not exceed: ~e 

requirements of the recov~ry force. 

Spin-l)espinSystem: The spin-despin system ,w111impart a controlled' 
.' ,. '. ,.' ' .. . , 

angular velocity tO',the Recovel"y ,Vehicle ,after sepaJ;'atl.on from the 

space vehicle.' After firinfl the retro rocket, ~e BV wlllbe despun 

to an accuracy as required by'the" re-entry dynamiCS of thev~h1cJ.8~ 

. ~. 

Parachute System: ~he' parachu~ system will insure that the sink 

rate of the packa{te to be recovered does not exceed a:specWed velocityl 
. . .. . . 

altitude profile as. determbied by the, capability of the ,recovery force. 

23 



NRO APPROVED FOR.RELEASE . 
. DECLASSIFIED BY: C/IART 
DECLASSIFIED ON: 1 OCTOBER 2012 

. The parachute configuration ,must· alSo be consistent with the alr-borne 

c~tch p:ear deployed with the recovery fore" • 

. ae-Entry Vehicle Electronics: The .BV Will'contain .1ectron1~ 

sWl.s,stema as I'equlr~ .for sequ.enciD« events, tracldng,' anct ~le~.try~ 

TheBV wW a180 c~ ita own power supply for Operation'of these 

subsystems after separation from the. Satellite Veb1cle~-

StrUcture:' . Eac~ BV WiU conta~ a ·load carrytDg structure to Integrate 

all BV components aDd to provide an internal mechaDlcallnterface for 

the take.-up cassettes a~. asSOCiated components .as well as an external 

. ~ mechanical'interfacefor mating to the 'spaee vehicle. . This. structur,... ' 
. .. .". " . 

. . '. 

will be adequate to c·arry the powered flight loads of the empty ~V'8 

and ~e re-entry'loads of the- RV's with both take ... up 'cassettes ·full. ' 

The structure:shaU' .~1S~ guarantee structural integrity upon water .. 

. impact and insure ~otation. Provision will be JIiade' for destrUCtive " . 

sintdDp: after 48 hours as a sec~ity precaution. 

Launch Vehicle .. 

.The Launch.Vehicle for this ,system' is. the TITAN mp. ·A capab.llity 

'to achieve a rang~ of operational orbits from '15 to 140 degrees is :- . " 
: . '. 

requJ.red. ~ppUeable specifications for this Launch Vehicie shall ~e' 

used' during system' des~· .and· developtnent • 

. . 

. ij~:::~::~: ':~.j ~~Y~~:r:i~l . 
. 8'~~~'~J!' ~:]S'l'~~l 

·24 . 

.' 



NRO APPROVED FOR RELEASE 
. DECLASSIFIED BY: CllART . . 
~ DE~ASSIFiEq ON: 1 OCTOBER 2012 

-:-". .. 

. ~. :... ... I· . 

'..e,' 

.! : .... . •. ,,':' 

. .., .. 

. '\ 
~ .. 

.. 
.. ~., ; .. 

I 
I' 

0:"" 

i ' 

1. 

.... , .. i r . ) I' 

.:~ .,;, .' 
.... , .... Po'.:. 

... \' ~t. l' " .. , ~ • 

.. . . , 

~... '. • eO 

.' 

,. 
~ ... . . " . . . 

I'. ..'. . ." 

" . 

..: . 
; . 

.,Attachment 4-:1 

Apr~l 1956 

·I~~~O~UC1'ION:. . .:< .-; •• ~~:.';. "' ... , 
t • _._ 

. ~ . Requ1:rement~' ::·~b·~>.~he" "Ne\,": a~~el·ai. S,3o.rch Systom· 11 . 
. . .• r . 

ev.olv~.d··:ol: .!).~v~ been' darived. i:-om .. s~vel"~l 'SOU1'ce~' by ibo N· 
. , . ~'. . .', . '" .. ..' '. 

Tile. USIB 'esta~ ·~1.Shes a1.1 :cor~u~l'· requi:reaents of the nat:16n.' 
. . • . : I. .' . . •. '. 

1ntell1gen~e cOlJ1,mun1ty 1n terms' of. 'areas and: ·targets .to .. be 

.;' "~~ve~e4 ~ ,deS:1r~c1', ~reqJe~ct·~.· :~:r.:'·c~~erag8, . ~d th~'· qual 1 i1 
! • e. '. ~, . '. .;..',. 'o'~"" '.' • 

1· .... ,'. . . '.,..: .' .. . . .... 

'l" ,. . 
·wJ ( '.' 

. . 
•. , · ", · ' .... 
.. .., , . 
~ ... 
~1 

, -.. 
-' .., 

i. .... 
-..., 

\ ... " 
· ....... , , 
~ 

--.J 
; .... -, I .., 
I l\..· 
, .... 

·· .. 1ntel11gence .1nform.a~10n . des.ired . (Which'. trans.latea into re 

1\:.:~1on)." ~e .Sa~ret~y., ~:! D'efe;''lSe!' as' Exe.C\l.t1~e ~.nt for 

.. ~he NRP, ~c_"'1o~a.ilY e$~~~118~a~. :r~l:;!.rement" in tlie form 
\., 

. opera t1ona.1. c,~:pab1.11t1:es "which. must be' z.v3.:!.lab-le in au»por 

of the JCS con-t~'gencY.· pl~~.. . .A.~d1hona.~iY, p1aanc~. ~f - • . .. 
. !~orZ~l. :'~·;~.-1S p1to-v1~ed to the ~~~ by ~c.nc1" ··who p.~ 

c!.P&t •. '4ir;ec-:ly' in. '.the . :~tio:u~.l· reco~n.18.a.nc. &.ct1v1ti .. 
. " '..,.: . . ~ 

(:tor .• Xampl.-, ca.iaa, ~~C, ,.~c.).· 1'1na.~ly~ :-.qu1r_ell1:~ S 
'. . . .. ". , . " .. 

the f~ o~ opar&t~onal/t.oh~1eal character1at10. are •• t. 
• • • '. 0" " • 

11~h.4 ·by t~. mmO"on the baais 0: exper1'enc'- w1th.pr ••• ~'t 

iaY.~~, .. &:i4 the n~.d .to· eOJlduct t~. 'l~3 on ~ ca.t-e:rfect~ 

bu1a' ~a~p~~1Y. to present and' :rut\::. n •• 4.. ~e .eots.or 

wh1ch follo~ .~U1s.p.r~.1n.nt .:r.~u!'=-_ei1t •. &:4 .p1cSaDCt 

~= all 0: ~~ ••• '·.o\lr'ls ••• 
. ~ " 

...e. 
« .. ··n· 
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, USIS AND sECk,..RY QF nnENSl!,',l :QUIRl;Ml 
t· . 

. f.or .t~ 

~d . ~n .USIB.. ' . 1. ~3/1 '. 

, .. 

t 
. -.. ... :. da.tedJulY 2r, a.nd Juiy .,~' 

" ... .... ' ... ' '. 
'164. . A' . JIlary :.' ." len1;· of .' 

.. ., .. 
\ 

,... ... 
i... ',".-

f' 
I' r. .... 

! 
bo" 
" ~ 

r-" 
l:-, 

I 
. I r'" . 
~. 

1 >--.. 
. T-( .~.' 
'k . 

·1. 
'r-

._ ...... , , 

i 
"... 

;' . 
~.: 1:. _ . 

. , 
. rfl'l! 

.... : Q;] 

.. '!'~ ... 

:s: "Tt.. 

sh~~ld-. pr,o~e,e4. urg~ntly' toward the .. '.' ",: 

·capab11i ty' 'for sea.;"~h ~nd' surveillan i 

st'ereoscopiC ground coverage equivalEn;. 
. . ... .. ' 

lut1o~ ,equi vale~t "to, Iai-7." 

. . 
ie.valo:· :. t \vork. 

.remen·t .u .. ! a singl~· 

. :~ith continu.ou8 ' 

: ,.' . .. " \ ,~. . 
I" b.'. In ~ubseq~ent ,inf~rmal d·isou~s:.\.vps ~he·a.bove, sta 

·'IoA· • ·~ent'· ~f ~e~u1~·em&~t·Sha~ ·g~n~ral~;.' bee!)., 1n;tet"p'reted' ';to m~:a 
, ..... '( . .' 

.... 

". ·tha.t .... t~e ~ile:w. ~ea.tch s~8t,m shoul.4 ~ave '.a; ~wath. Vl1d~hno ·.~lE 

. than CORaN~ and.:conta1n at' i~a.st an eq~1vaient 'ainount o:f 

film· (in squ~e m~le 'coverage of th, earth)', and should . 
• ••••• • • I • 

.•.. .. ·achieve· Iround ··;"esolution·at 'le.a.st ·~q~1v8,i.~t to m-r':a.t· 
.;. . . '... . . ..' ~t.' . 

nadir .and at'comparable ob11qu1tie8. 
. . . . ... '--- . 

. c. USIB-)).:.4l .. :14i7·" dated FebruarY 11', 1963 , •• ta.b-
',' ·0 •. 

li.hed a .requ1;-·.ent. 'tl1at, ~h. no ma1nta1n·'·~. continuoua· 

.st&Qdb7. capab111tr of ~&teil1t~. which .coU~d be la.unchea 

.' ~D ahort ~ot1c. tor. the purPose Of.acqu1r1nc 1n41cat1QAa 

intelU"eilce 4ur1~ periods ot,int-:n.t1cmu =1.18. . 
. Ai thou,h . th1.4oC~.Dt . actu&i~y c~nc.rn.4 1t •• lf wi til '-the 

ICK~, '~t 1. ~0na·14er.cl .. app11ca)le to"th~n",' •• &:reh ·.~.t. .. .. .. . ~ . 

'rhU ~t~pr.t&t.1OA 'haa b.~D .%".a.ff~.d ... " .• ~a.1 till .. 1D . 

.' 

2 

-~' . .... --- ..... 
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~·r, 
I ... , ..... 

l' ..... 

'"1 
-..t 

-,'1' 
'\ -.,., 

,~ 

, " 

,informal' discu~sions "wi tjl 'the 'USIB: and the, COlfOB,', a.nd, also 

, 'is ·contained, in ,all'dr'aft vers,ions 'by the qOMOR of the 

f ort,~~oDl1ng ,USIB,l'ong~r,ange requ1rem~n ts pap,er. 
, , 

d. U~I~,:,"D-41 .. t4/16~, d~ted, A~gust,' 14, 196,4, :d.irecte 

that tthe NROoOn~ider,~d 1ncl'\lde appropr1a~e protect~ve ° 

.e~~uresin ~econna.iss,~:ce s'a.tel11tes·, aga~nst current.aild/, 

postulate.d' Soviet anti-sa teJ..l,. te, capab:lli ties. ' ',Su~~ a.ctio~ 

,',h'~v~ 'be~n 'take~ ~n 't~~ CORONA-'and ~~T ;rograms, and a' 

,~J , '. 
, ' 'variety"of ~lnera.bil"ity reductiondev1,ces are a~ailable ",', " 

'l 
,~, 

"", ' 

,f ~~ •• 

'~,( ':, 

~l 
'~ 

"" 

.J. 

,'1 
fo;~ 

'~'l .-
'~, 

- '1 " 

'~'" 

~ 'j 
So! 

• l' .' ... , ; t " 
"""' .. 

, 
" 

, ~f" ne,eded., Al though' this document was' concerned with' COR01 .. . ,. . "... . 

~"and 'GAMBI~,,' ~ t~ 'pr'OV1s1ons are. cons i'dered . ~pp11capl_ to ,th'., " , ' 
. ' .. ' . . . 

new searcii system", ''l'his "1nterpretat1o~ has been.ver1f1eci· 
" . .. .' 

in il1foz,na1 ~1s~ussion~ ~i th, 'the ~OK<)R. 

,8.' 'O'SIB-D~4i .14/229 I ,dated Karch 19"1965,, establl,l' 
• '..' J> . '. 

, S~u:Ch J ,'~urv.~liaD.ce,r" a.Dc1ma.p~1ng" c~ar~~ng" and g.~d •• 7' . 
~eq~1Z-eme~t8 'for ~re~ent' .image-tor-in, sa.tei11t.·:~.Conna1.:~ 

s~c. systemS (COJPTA~d GAKBl'l'). Aitl!.0urh it '- r~o,;" 
,%1iz84· by a.l~· concerned tha.t .P.c~~1c·'tari.t. ,and lane! .. a. 

, and requue4' ·tr~u.~c1e8 of coverae. 'would. chan •• 'ill tJie 
~u~., th18 4ocua.~t 'has. b •• n.C.D~rallY ~~.d .. 'a'su14. 
:t~ plaJin1nC th~ ~"'; •• .rCh aY4lt;";:tt 1,s D~~~ that-

'. ... . 
. a -situa.tion Dot unlike 'the pr.8en~'.aJ' exi.t, "Wh.nth. Dew 

"~.~ch.' "y~t_"1a 4e.v~~OP~dJ' :tOr,1t:°w11i be coapl •• nt.4 ' 
", . ,,' • '. eo· • . • 

,W:Lill h1rh r"Olu~,1~,COVera •• ,brth. adv&DQ.4 ~I»f (<1-3) 
'" 

3 

- ~ I . '.' , ..... -.. 
... ". 

, I' 
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in the s&::e' ·r.iu~er". tMt ':the pres~nt CQi.ON.-\ is com?ieu:en~ed 

GA.'mIT cove::age.· ':, : 
! 

'f~' . A l~ovember '2i~ 196'4, ma~rendl.ci1 ;rom the Sec~.eta.~ 
'. ..' .' .• , ,. '. .. . o· 

~efense··'to ,t~, .JCS :(8.1so 'to ,th~. DNRC for app::opriate actior. 
• • ':.. - ~ ',' • • ., 0' • ~. • • . 

'advised ti: .. dt ·:'ny new' s~arch and s\1~:v~illa.nca sytitanl doveloJ; 
. I. .' .. '. ...' . 

" ," .. ' '. 

by the NB.O, ,as ·a follow-Qu" .. and successor to the 'K3.-4/JrB.-f:7, 
\ . " . . . ..' .' 

i:lClud.e . quick 'reac t1o~ ,capability p:z:ovisions for the ·rapid. 
. .". ' . . ..' . . . 

. ' .' . ., . . 
.. &cqu~s,1tion of intelligence infomation in international Cl:' .' . . . . .' .. ~ . . 

. '-: .i. ' ~cl(Qi' GmDJ~N~!: . '. ? 

"!he 'COy~:a~' '1n":Ln~~l:il:al d'iS~~~S10ns' with 'the .~~ '~'8 'p 
.' •• ••••. . '. . "l 

V14e~ very1: .. caip~l advicea~d ····g-~1~an¢· ... Q:l''dasirable C?~er~~:t 

'ChD.:~cter~t~cs 'of .the ~ ~ya1:em.' ,;' ~~ of ~he' ~t:t: •• ,' 8' 
. .. ' , ~ . . . 

:', -iilfasl sui~e .. is: .~eflect.4 ·in. tb.e~ .. $ta~ed raqu1rem_t ... f 
o • ~ , • • '0 _.., 

. .'. the ~w SY8:C~~. : E~ai91es· of' the ~fomal' guidance p~ov14~d 
, •••• ' • ,. • 0 ' .. 

, t. ••• 

~tha Co!«>3,' with r'la~d' to tha new· search cd su2:va11lanc •. _, 

,ar.'.8 ~llow.: t~~' q.~~. !Re~',~.Q;: 0'll':rb1t ~rOIE" 
'for' Dwt1mum. :=lex1b!1itY··.~i.G op6rat10r.&·l aff.~t~vaDa •• ;, 1t • 
--------~------~~.~.----. . 

'b&va a:utly r.~~'d %,.I~~ns •. tmes· (vis-a-via CO~ a4' C 

f:om l&=~ GH1a1= ;0 ~::octict. ra~<>~ar;'; ,1t' s~llld haVe & 

:a:i,. of "C?rl>~t •.• ~.ct~cn, fo~ op~i:.tio~l flexibility; the t 

:aqu1re4 ;.~ 'c~e o:b1t~ ~w:'!:ils. 'th~: coci".tdoWn ~roc... abou 
'. . 

ba r.~u4.~·1~ po~~~l~. ~: p~ob&~ly shou~d' pOI •• ~.·a 

4 
", •• '''-,!,: o' ...... 
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a c~isis.· recQnneiseance cap.ab~l~:t.Y~: e 

. ' . 
4. DNRO./NRP OO'b.TSIDERATIONS: 

. a. . !41/~l";C! ~asio~' of t:~.e N~w·· Gel"l~=al ~earch ·.SY$teni,. 
.... . . ",'0 .... . . '. . " . . 

,~~.possi~le· u~11i~atio;;. mus,tbe ~ade ~f exist:ing: launch 
. .".. '. . " . .'. . . 

fac;i.lities" .o~":"o~b:!:~: trtJ.ck:"~g/ corr:m.an4/ COl'l.trol" facilities., , .' . , 

capsule :recove~.., forces) p~ocessing ·a..'ld p:oductlon faciliti$ 
: . . . ..' . '" . . . . . .' .' . ...., . . 

andirit~rp~e~~t10n faci11tie~. . '., : . . 

, . 

lhe re2$On for thisrequir~-

.. m~~t is ,:s~p~y 0:1.$"0£ e~Onomy--to use the· ,hundreds of m1111o~ . ". . 
'0'£ ·dolia.r~ &l=a&d~ 1nve~'ted· in' ground fec11i~1e" and equ~pme~ 

. 'e~quired t.o s~ppor't ,on-goir.g .aatel11:.a~ o,arl1t1ons.~ A~lys~s 
:' ...... 

no,~'~e8=~d'e . tr.a . op e:at in,' af:;6ct1v~:1eS'a ~~ the .~, .. Gen.:c:ai . 

Search' Syst~. With Ng£::~ :0 re-ent:y ~~.Ci.8. t~. ~.11. 

£:ea should: co:a.t~::'uEI. ·t~· t.\S. .";:.e ,p:.~r-.(I;:Y £raL fo%" capaule . 0 •• 

. .' .. 

~.cov.:y. . (A1thcaSh' it- ~s. tr.l!.ta fee.~ibl •. to ;oecovu capa1;11 •. · 

'over land,. tha" ~:oblema' of inte2:fere:.ca with c_rcial' au 
.' J ~ ~ . • :.' .... • • • 

tr&~f1c ~ the Un1~.4 st~:es, &nd,~~o:3~wea:ha: ~~.r the . 

. ~lc1d &imca: ~1c:&ta :~ .. ~'i.: a ZI eo'Q8of r.covazy··be USM . . . . " 

only in •• :icC" sltu&'tic=-s.) 

'b., ~ 4~a~ :0: t~ :'3W a.&%c~ "'3 0

:._, should future 
, , 

. stz.:.-of-:ha~&:::·tachnolo8Y 0: •. a.: mos Z.i ::auOD&bl. p:e41cta.· 
e' 

, . 
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extensions. t~ereof •. It is desired, that thene" 'sys,tem' 

'be~Ome ~p~ra.t1o~a.l as: so'on : as possible' and a. long, develop,

ment period fraught with unsolved techn~l,ogy 'probl~m~mu~t 

be avoided' 'if ,po~s1ble •. ' 

,0. ',The oyera.ll system must' 'On d~si~lui)<i. 'around the --_.:..-.-_----:----------..,..----
three o·amera concept~ '?l~_Y! ... 9n . 90~~n.ct .J.~~ell' ~e . 
l?erkin-Elmer design,' plus the' Eastman' 'Kodak: and Pancake ' 
__ --..:......~.--.~. ,":"" ;-..0; ....... - ...... I.: .. ~-'.\ ......... : ........................... - . ' . ~. . ... ---.. . 

design$ .at ,Itek) •. 'i'hes.e .three designs ·are, all tech~1callY --.--.:.------' : . . 
feas~~le .·and .allorepresent re.~sonable . projections of :the. ' 

..•. 
:-,' .. sta.te-of-the~ar.t ':tn satell'1te camera .technQloS1. Several:, 

""'.,.. 
'...., 

i.-.... . ~o_ " 
" (. 

.l ..... 

1 , 
''" .. 

'.., 
l 

.; 

I -
". "" 

i . , iii' 

", 
I 
t 

-., 
1 

: .. 
.- f .. ( 
_._', 

bsen .inv~sted to br1~g' th ... ~o, the 

po1ntwhere th~y ,are at .this date~ Both' t1me'&n~,mone7 

, '. would be loat if: cam.r~ concepts other' th~ the.e were 
. . . . . 

in~roduced into tbe new search systea. 
" - .... ' .'- '.. . ", . 

... · d~ The' 'ne" .earch' systea mUst 'use either an, exi.tiD " 
-. . ~ 

. standard apace. boo.t,_ , " or . one in which onl~ ia1n1llua' and 

... ~04 •• t m04U~Ca";10~ a.r. included. · An., appropriate DoD ,o~ 
. . 

. NASA booster .~a., be con.1~.r.d; h·owever,.·lt ,1. 4 •• :tre4 t~ 

th~· booa1:er U~tCaPabil1tY ·b.al>propr1at.~"'t~e4t~· tlI 
required on-Orb 1 t .... iCht <.1 'til prOV~.lon. 'lor. ~CII. ~\lbaeqU 
p.owth). 'J.'b.' At1oD~.~. that ,'j, new booster .de'veio~_t . 

could coat :froa a f .. ~undred ml11'1on, -eo a 'billion 4011&1'. 

or aore; . aDd auch.i.D exPenditure,~. not D.~".U7" 
· . . -. . . . . . , 

, e.' ''!'he 21." 878t_ shou14 h&ve tlUt qapab11:l t~ to . be' 

lauQoh~ :fro. th., .. tarn T •• t Ian,e into 7So.to 140° 
• • • • • ~ 't • • ..' ..' 

'8 

-~ 
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-' . . ",f;;",.; i"~IIf!.'f :,." 
~:.;_:.:..;/. ~~~ ~-:a~i~ • ..J 

. . . ~ . . . . 

. -

·:inclinations. : The booster and .~pacecraf~/sensor combinati· .. . " .' 
. . 

shouldha."4le the .. c,ap.ab11i·ty t.o .be lallI?-c.hed at·. ~y time betw 

1 '10 OZ' a.n4 2300Z •.. · Opera.tional expel'" ie~ce wi t~ the CORONA a.. 

Q}.MBIT. systems· indicates ·that· th1.S· d~.gr~e of fle~ibility i 

need·ed. for the wide va.riety ',of se.c..rch, sti.rveill.ance, and.· 

'. MC&G missions:undertak~n. . ."' 

-, , . . . ~ 

: inherent dapabili ty', to hold. in a ready·-to-~a.unc~ . condi tior 
. . . 

at' '1'-1" hQur~' '~r . less ~. for per:iods up to 30 days • 
\ .. . 

The , ., 
booster:sh~~~~ .. ~av~ the inhe~ent capab11i:ty.· .to ·a.ccep~ ~~~ '. 

o~.blial 'par-ameters '(these ·~i.Ybep.r~~coniput~d so·-called 

. .1 :. 
r . 

"lib~ary cases" as ut'il1zed' in curr'ent sy~tems) ·.i~ ·~-24 he. 

'or',l~ss~ .. Th1s·.·.reqUire~e~~ stems, :from NRO oper·a.t~onal'·'-exp •. 
. ". -t 

\ 
; 

i -Ii .• 
; 

-..., 
1 , .... -. l .. 

.. ~,..., . . 
" -f 

.... J 
. : 
r; -' 

-. -. ... ~ 
.. ~~ . 

... ~( 

".-. ., 
1 

. . '. .' " . 

enee· with CORONA and GAa\o!T, . pluSNRO/COMOR anal."ses of' 
,. ••• ••. !,. '. . • • :: 

"qu1ck-re~ct1on needs ,in· changing 1nterna.t1onals1tuat1oDS 
. . ~,.' .' , 

g.. The .ensor and spacecra.ft shoul'd .have' , the ca.pa.~. 

to photograph at. any &1-: i'~ude between' norma.l de.1gn· peril 

(normal 'c1 •• 1~- per:l;ree \v!ll' ·be not 1es's ,than, 80 m11 •• for ., 

reasons ot ·.atmospheric· d:"a.I· a.nd. therma.l hea.ta, penal tie • 

and. 240 .m11.~ •. ~~O ~a.lYs •• of' current,·81'8t .. 1ndicat ••. 

t~t~ 'this ,18 a. d.8~ra.bie ·fl.~1b111tY to poa .... , and tha.t· 

.' .. ' 'it 18. a~h1.va.bl~ a.t only m40r" cost in "-.1Iht '~cl ccmpi., 
.... '. .. 

An ·.xampl. of·ihe.va.iue· of h1ghalt1tud.. pho~op-aJ)h7 ;101)' 

Where .... a. typ1cal came~a· • .,.~ und.~r ~O~1~era~1~. ·.1.h~ 

, .. 
-:. 

0 ....... 
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ll~vo acco~s to the entire, Sino-Soviet ,Bloc 1n,six,or seven 

days at' GAlrmIT resolutions when op~ratin~ 'at, d:es1gl:1 p'er1~ee ' 

~f op~ra;ted ,at' highe~ peri~EU~Si it would provide. ac,c~ss<~o ',' 
. . 

the entire' Sino~Sov1et Bloc 1ntwo: or thre~ ,d'ays at nadir 

, 'rosolutions 'on' the order o-! six' to' ei':~:.'t :feet. Thi~ ,capa.

bili~; could' ·be . ;'er;' va.lu~bie i~ certain C~1SiS si.t~a.i1ons ~ , 
. 'h. "The spacecraft's'hould includ$ the .volume, s true t\. . . . . . 

ooat-e:rfective ... po •• ible·. 
. . . ". .. 

. . 
1.' .• e4unc1ailt cr1t.1cal. aub-s,at_ (c~~4, . • t&~l~l· 

Zl.i1cm, . recov.,., .~~;) ~ •• ~c1a.tor1 iil the,' nn ~~.t_. . 
It 1. 'acoePtable "'for & r.4~4a.nt· (1 •• ·., baClt-up) ilub-qat4t 
. .. . .. .' '. . .'. . 

·to ~" •• "l". c .. p~bU1ty,'th&n tliepr1U.n' .~.t ... 11·th1· 

. 8 

: .... 
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. is a deSiJ;a,.ble.trade-off .in terms of cost, complexity, we: . ,-. ... 

et<:. The .. need· for' red~n<!ant critical· sUb':systeins . h~s beel 
. '. .... . 

• f' .. . . 

de~ons1';rated many. times in 'COR'ONA and GJ\!'\fBIT sy·stems. 
'. ..' . . .0, •..•• 

. .. .. 
'j.' The c!=>mmaild s~b-syste~ in th.e;, neVi gener~l.· searcl . 

must.b~· ~ighlY f;Lex.1ble., .. In pax-ticulo.r, a. progra~er tha-: 

., . is' loadable ~n" orb:Lt (i~ a' mann~r' P'~;h~PS' a.kin to' GAMBIT).' 
. , , 

\ ... 
is absolute.ly es~ential. ATRO' ~xp·erielJ.C~ ·wi tho CORONA 'and, 

G~IT 1nd~cates th8rt thi$ .flex1·b.i~·ity is ·~eed.ed ~n :·rel.at.:·.' 

·Short~li:te. s,~stems,. and that in the ·case of .a long-life '.' 

·~e:q.~ra.l,s.earch"·and· surveiilance s¥,stem, 'it woulc.iprov1de·" 

gre~t-iy '. incre'ased' cost~ei:fective~ess in' . the . ut1i1zat~on 03 . '.' . . 

f~r~ (i.~.·, mo~'e cioud-fr~e photography) • 

k. " Th~ -hal~ sca.n 'angie fo; the s.enso~ sub-sY~tem . ... , 

shall" be .n~t less than :45°' nor more tha.n '·60°.. . The. 45° '. . ... . . ..... .' . . .', 

".minimum .11initat10~ 1ns~·as tha.t all s~nsors. uilder cOD.ide:. 
.. ~ . . " 

t10n will be' compar&bie to or bet~er. than CORONA ~d' GAD; , 

in swath width and, re801ut1on~, as. specified in' the approp: 
. . . . 

a. te . USI'B 'documents ~ An ;;,n-orb1t progr~~b~.' swat~ width. 

·.to·Obliquitie. l~ •• tha~ 45°. in 8U1~abl •• t.P~ 40wntQ" 
. '.' .. 

a.bout .~SO, scan &nIle 1~ 'a de.i:rec1' feature as a film.' conse: 

't10n meuure <~. e.·, less weight). : 'An:ev~n m~r.·4e.:1rabl· • 

'procramma.ble ,.:'ath is one'in which sma.ll ... a.tb. &nIl •• may . '" . . . 

be 4electec1 &n7Where' throuChout. the, cam~ra pan (ior exaap . .' . . .. .. ' 

a lS0 "s~ath ~:r:t' vertic.al l to either ,side 01 thena41r POs 
- . , 

t10Zl. up to' the ma.x1milm' 4 •• 1p o~liqu1tl') . 

9 , .. . . 

--.. 

;. 
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Att~c4Dlent 4-2 , 

Ma~ch 1966·, 

. ;. SYSTEM ~:::i3 .CCNS!D~x.t_T:::ONS 
, and. 

BOOS~~a-s!LEC~IC~ , 

"" 

.. The' TITAN,' III .... D (3-se&1'4ent, 12?~inQh d1ame.ter solid .tr' 

on rocltet mot~r~) 'has beer.!. tentativa:'y identifiecl as the mo 

cos;t-etfec,t1ve. booster 'for the ne~ ge·nor'a..l. ~a.rch· and·,surve 

lance s,stem •. 
., ( 

. .... 
, . 

, Studies of probable, results of '1969 search, and surveill, 

miss10ns ,~(a.~1nst pr~je~t'1ona 'Qf' pr'esen~ ~~qU1rem.nts) , have. . ..' . 

b~'~n ,con~uct~~, '1~depend~~tl~ ,bYSOSP, CIA~~SPI' ~he lqU), s.~&, 
• • .' • ! 

. ,a~d syste~ en~+~eer1xii' o:rgan1za.t1on~ '(STL and' :Aerospace),: 

" .wi th ~1nd1ng8' in. rea$ona.bly close agreement. Sp.c1:f~cailY , . 

it was" ~gre~d' tu.~ e1th~r se2.r~ or "surveil'l~~' mi..lon .. ,' . ... . . ... .' . 
to 

·resul~8·,d.pelld.4 primarily ',on' a given Du2bel' 0: actlv.e ,day • 
. ' 

of camer& ~pe~at1Gns ~1n~ a spec1tic ttme period, and 

depended very ll~tl. on t~e d~.tr1but1on ot those day. '~~ 

·that· period '(1.~~, l-~c1om and' conaiatent ·we.,ther' pattern: 
. , 

dlatr1butlou) '.' In other words, to accompl1ah elveJi .e&.rob. 
, . , . 

. . . . 

o~ surve:111ance &0&1. dU:"in~ a ·.peci~1.d periOd (tor ezaapl. 
, ' 

, . 

seucb 901 of tli. Sino-Soviet Bloc in clou4";'frHphotolraphl . .. . 
'. . . 0.. I 

in aiX montha) =.q~e. a. g1"en number '0: activ. da.,.' ~ orl 

It do •• ~ot ma.tter, fo;..- all pZ'l.ctlc&.l pu.-po ... , Yh.~.r ',th •• 

. '. 4&78 ,..H. couecu't1v. oZ' .,r.&~-out &C4:'08. t~ ~Z's.o4 • 

-~ .•. 
H~l\l~t..~ VIA ~~~Al'l' 

"'~'t)., .... ~:- .... , .... 



" 

NRO APPROVED FOR RELEASE 
'IDECLASSIFIED BY:'C/IART 
'D~CLA$SIFIEO ON: 1 OCTOBEf.{ 2012 

.:' The ~tt1d1e's a.ll,gene;a.llY, oonclude.d' that- for ma,x~inwrl oost

'effectiveness of a ~y~tem whi.ch in~o:-porated the 'eam~ra. ~yste[ 

und~r consi,derat.1on, and;'in' v,i~W of the stat~-~f,-t~e art, ,'01 • 

• 

.. 

" 
II" 

• 

•. 

.. 

oi, 

!I. 

.. 

. , 

't. 

'. .. • . .' .,' ~ ... " , ' 'I'· " 

technology in ter~s, o~ re liab111 ty in unma·nned space~ra.%t, . 
, . 

the. total ~"spa.cecra~t ,w~1ght on' orb! t would require a, booster . . ... ~. . 

o:f!, 'tile TITAN 'X Il ".)clas •• ' . ..' 

. " 

,Va.rious bo~ster~',' :tnc;Ludi'ng TITAN ~I, ,~ITAN Itl~X/AGENA, 
. -.... . 

and TITAN II~-D lia:ve, been· 'co~s1dered for" thiS m·1s~ion • , . , 

. . 
~pprOXim~te data ~o~.comparable'orb1t conditions are: . . : . 

Booster " 
. . ! .. 

TITA.!.," .11 ' 

TITAN" III-D': 

.. APprox imate, 
booster. cost ' .. 

(launched) 
Effeotive weight 

" in orbit. Cos tIl}). 

6,400 lb 

14,009 ·lb 

, . , . ','It * .. The ,exac~ value to· be u$ed here 1at open' to aaa. , 
q~eat1on b .... d·on bow much ot.the AGENA,capa.bl1.1ty 
m1,ht 'a.lao'be used for on-orbit operat1ona •. ' 

'l'li ••• (!ata.,: "~1i., ."e:r7' "l>:prox1Jl~te"sho. that '.1»: C.I:'.~&1 

the ~t per powid 1D~z-b1t 1s, ~.lat1v.ly indepeJl4eDt of .tH' 

" boo.ter •• i.,~t.4 i 'the oo.t-"7f~.ct1v.nes. depeDda· &1ao.t 
. ..' . 

complete.l,. on how.e:feotively the, total' orbl.'cecl ".l,ht·' cu . 

be,~t111s.4 • 

Inoreaae4 on~o:rb~t •• 1g~t,1' of inter. at to the, da~ ... 

th~'t it C&Jl, r •• ul:t,'lJl lnc:r.~s.4 t11m lOl.cl and/or ,u.~""4·' 

iDl •• 1oD 4uZ'a. t1~·., since 8o:"1e .ieca~ ta of,· a. space ".~~ol., 

, ,(, acre .... 'iD, .. 1cht =17 .1:l~ht17 . Co= not ~-:' &11) .hn 'the 
" . 

.,-. 
'I 
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',. . 
mission dura.t.~on·or film load~s ~ncr~ased,. it is re~~ona.~le 

to expe~t,. that . dura t1.on . and f1im. load can be 1nC?reased ~ore 

rapidly than. space<?ra.tt.w~ight. inorea.ses ~s any ,specific 

d~sigil is "stretche~"'!' ACtd:' tional'l~ I the· n~ture oi the.' . 

. weit;ht inorea~es"required for. longer duration missions at:ld ' . 

~dd1t1<;>nal film,iS such that the c~st-per-p~und.Of $pace 

'l vehiQ.le decreases: 'somewhat ·a.s weight increa.se$. Thus, as 
I 

.~-

. ~ 
I 

r iii 

'.:., 

vehi,cle. on-orb~ t . w.'1ght , increases; cost pe~, p~und' tends t,o 

d~c'rea~e" while ~,~e~t1veness. per pound inc~~~.ses •. ·.: Th~r~:ror 
a: gene~al .conclUS10n:1~ that 'the co~~ per :unit .. Of·missioJl .. ·. ' .. 

'ef£ect1ve~ess decreases ~n a mono tou1 c' fasbloD'with ln~r.ase: 
. .... -4'·· ... • 

• ~'- , .... ' . :" booster performance ~a.P"a.b1l1ty· ov~r. the 'entire relioD. o~ 
. ..1 ( .... ca.Pa.b1.Ut,.exa.m1~.d:.· .. . . . • . . . 
, .. .., . , . 

.. ' '.In support of th~s. genera.l; conclusions, evalUati'ons 
"W .' -

. h~. b.en.co~~ct.d of-the relAtive tot&l.procraa co.~. u81p' 

·.'a • evera.1 ,potent1a.l.' boo.t~ v.~1cie •• 
~ . 
Two '~a... ex&lll1ne4'· 

" 

• ''"l included: 

' .... 
... ..,. 
...... 
.. .,. 

. ~ ... 

. {ft 

I 

, .. ~--. 
.... 

~ 

a. A e2-1nc~focal 1.n.~hc&mara·.1th '&D'$SO .o.a' 
'0 • • 

o~.r .. t~~ ·.a.t ~. &1t1tuc!. o:!,12,0 n.· Dl~ • 

b. A . io~:boh . focal· iencth came:ra. 91th a· i29°~0&Il 
. . "... . '. ..' 

" . 

':&'or cue 'Ca) .. ~~, t~:-e. ·po.s~ble .. bOoster. wezt~ u •• 1~ " 

..,. .. 1nat 'a po.tul~t.d .requ1reun't to' cover' 70"01 the' .pr."Dt 

60-4&7 aurve111anoe t~I.% ~eq~emants. 1u ~&Ch .80-4&1 

I· . period .• -'.t'ot&l.~olraill·costa for." four-yeu. opWattosLal 

...• ' ... . . '. ~ . 
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IS ( 
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" 

Booster' 

T .... II.IX/AGENA , " . 

''l'-IIIX/AGENA'' (plus. 
MlNUTEltfAN .~trap-ons) , 

T-IIID '. ,-' 

Progr~'n COS·~ (Re.J.a t1 ve . 
to T-!.XID), 

For case '(b)' ·above', 'two booste .. s were exa.~1n~(1' :for the 

case of,coVering,SS p~~een.t·ot'the p=resent'60~day su~veil1a~c' 

target ;re~u1remen ts in each' 60' clay period. . Only' costs.· . 
. . '. . 

:directiy' assoc'1ated w1thbooster a.nd sp~ce veh:Lcle dev~lop-. , 
.ment,'procurement @d launch .w~re considered for ~ .thre.-ye-a;%. - " '.' 

program.. RE:isul ts were: 
" . 

Booster', ' . 

TITAN I I 

Comparabie ~t·~wer.' develop'.d for 'a .hypqthet1cal , .. arcb . , . 
mission' (based on present sear,ch' requirements) • 

. ••. - , . -':' • . 'It . . . 

,These relat1v:e cost ~-t&. ue preaeiited"~08Upport tbe 
.' .' '. .' . 

general conclu81~D8 that·. t!'lC la.rirer ~8ter i8 more coat .. 
. , ' 

ef:tectiv. 'f~r :t~ •. aysote. under cOns:14erat1C?l\. c.,'lou1&tl0Jl8 
. . .' .' 

indicate that the 'l'I'f~ I~!-]) .boOat.;- .• .hauld .pe:rid.t the ',' ... 
new search -.n4 ~urv~~11~ce sa. tell" te to ~ -place" . ~ OI''bl t 

"with .uf~1c1ent·~~d1bl&s fo~ ~oDal~rab17aore thaD & 

.. 

. . . 

. 2S-day . mi •• ion .' 
.. 

In theo.~., than, usag -:~. ~bov •. ·rat1~na.le, ~. ooat-

.f1ect1ven ... w~14.1Dcr~ase cODt1nuallyalona with 1Dcr.~.d· 

m1ss1QD. 11~., with ~o upp.~ lta1t--&11 otb.~ ~act~~.beiD8 
• •• • I 

-~ . 

iCrAN~:t vu'., :'·/~ .. ~Vl 
1'.:Q~?::'I~ ;"..i'''n-r~ ~ 

!, 
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than TIT}~ I:rI~D·.should be used to' pe·r:ni.t. the carrying 'of' 
addi tional expend~bIes . fox- even longer missi<:>n life'. l1o\'/evei 

th¢ i'~liabili ty Qf. ·~ub-SYstcm.s ~n .. ~ll· u11m.a;ned spacecra.ft 

do haye a. prac:~1ca.l" uppe'r 11mi t ba.~<;)d o~. t.he sta. te-ot-the-art 

'of tec~nolo~.The judgmen~ .of exPerienced spacecraft 

engi:neers .. is tha.t .a.ppr.oximately 30 ca.Ys is a ·reasona.1?l·~ .' 

Ii'fatima goal.> fo~ the ty.pe .. of sys·tem \u'"ldar con'~idera tiQIl.; at 

tha.t .. point, mUlti-red~da:nQY. in S~b-Sy.s.tems tc? inSure . 

. reliability beginS' ."t~ 'consum~ th~ ~xtra t.ift· capabil1·ty of 
. ..... . 
~he'ia.rger boo~ters.a.ndcost~af:r$ctiven8ss'begins to:J.8vel.C?1 

. ~ 'As.:~· ma. tt~r of interest ~ ,~l1isOlici ted' propo~als from 

. . several :man~fa.cturers ~encl ~o coniir:a that abo1;J..t a. 30-~y 

l:Lfat~. goai for' ~Dma'Diu~~ :-~oonn~issa:lce systezns ,of the .. , 
. ~ 

gener~l' type un~er cons1da:."~·~ion :":>1'3:2.:-S "';0 ·be a reasonable . '. . ' . 

g08.J. trom a r.a11a.b1i1 ty ·stt..r~eilo1nt. ,.' . , 
~ . . . . . . .. - ~ 

The A1r·~rce TITAN IIZ,.System ~oir~·O:tf1C. h'" propos • 

tha.t the, ne. search and sti:."va 1J.l2.n~ •. ·system be launched b)' 8-
• • , t. , .." • 

.. .' 

·~od1f1.d TITAN' III-C ra.th6~·. thaJl tlla T~'!'AN III~D (3-..... nt).,: 
. .' , . . ' , '.~ . 
~~.r·" thr •• , ,.ear 'prorr~, ~~;-10d.,· the .tot~l, ~t.~ pro~.· 

coat. (l&Unoh facl;:1 tie.·,: ;-jr .. g1n •• r~n~ .ana JD041i1cat:10~" 
.propellents, pr~dbot~OD, l~~ch, etc.). appear r.aaoD&bl7, 

comparabl •• " OVer .. longer t~:'m,pe=-1oe, :'0 •• ".1','01' w1th U. 

. .1nc1'eu.4 . f:r.quencJ'· . oi la.~ .. cll.. ov.r t~a. ~ now' cODteapl& :ted, 

the 'rIT.A1f ·III-l).a.ppear8.mo:-a ooat .ft.ctiv .... 

. 5 

..,', 
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. Since there a.ppears to be ample m~:rg'~,n for 13: ter grQwth, 

.·and ~pera~.ional flexibility,. it is inten'ded ·to· designa.tethc:: . . . ';., '. .' '., ,'. 
, . 

. TITA..-' III-D a.s. the standard launch vehi.cle for the new genej', 
" . 

,searc!l. system • 
. . 

During the ·spa.cecra.ft and sensor co:npe't 1 tio~ , per:Lods, .. 
" . 

it. 1.s· ,1nt'e:J:lded to·compe".;e the 3~segmoll.t s".:rap~-on sol:1~ t,o 
'the T~TAN III core' amon" t~e solid ::ocket motor industry. 

The so11d ro.c~et' motor. indUstr'Y is somewhat "starved" for 
.' , . 

. . new .business.· When it was l~arned that· the Air, Force (NRO) , - . . 
,.wa.s consider1n.s· the' use ~:! the' TITAN III-D (S-se~ent) .. as' 
the booat.er. for "a~~w. system," .the Ai~ ~ :FQrQ8 wa.s .4eluged . .,i tl 

'dem'&l?odS th'& t this was· a "new" motor a.nd tha. t ~ ':·~e." QOlllpet: 

'~ion .Sh'OUld ,be' held ,rather ~~~ ·8·O:L~.S~u~.ce .~e "c~ntr8:c,~ ~~ 

'On"1ted Technology Corpor~tion '«(1avelope;r of· the p-segment. 

solid). x'l)t.he .interests o! ·~cqu1r.1nc .. the •• motors' at 

the, .lowest c081;, ,~t 18 ·.p~o!>oaed . to" h.,~d an. open competitlon 

. It ~s re~op1z~d,·o~· ccu:-•• ;··tha.t, Up:Lt~4 'l'eclmo19C7" 

Corpora.t1on is in a moat' !a,vora.ble· i>os1 tion· t~ :.,,:Ln, 1>7 
. .'. .' .' ~ 

v1rtue of the1r.ezp,er1enc_' and ~v&ll&bl. faci11t~e ••. 
. . 

A . brief 8011d.· rocket motor oo.ul>.~1 t10n ~111 Dot .. 481&7 

'the 'first lau:.ch ·.c!a.t. 'c';! t4·. ti •• 5yste. ·.~ce botb'th. 

'ap~.craft' an4~' develo~nta_~aquire ioZlPI' &O~1- ' .. . 
t1.0D t1m.. th~" cioe. th3 booster 'a,:ld ! ts la.unch. il.0111 tie •• 

• •••• * 
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~n the course o~' prepa:l;ing chs.rac,teristicsfor :the ~ew 

PhotogxaphicSearch and.Surveillenca System, p~evious,atiaiye 
" . "s. . . .. . 

. ,'bearing on tha. se-i~ction 'of the n~b~r of i:ecov~ry vehicl.es 

. ' 

~,e:e' 'again reViewed.· Th'e ~'Ooxtt.nt factors considered ' .... 

included; . 

a.Recovery Force Cd~stratnts 

, -b.,' System X'ff1ciency 

c. 'Davelo~ent 1l.isk 

. d. '. C,erational ,Cc:is1de:a:ions 
'10 " 

T':1e pverall system ~:lalyse. ,-which est&blish8d the de.b· 
., .' ' . . " 

. . .... 

b1~ity. of :e~:~vely lO~.-:;~8d missio=s'have co:r •• p~.toal· 

·led to le.~la 'qua~t1t1ea' o~.·~ f1~ ,e~ 1Xl1s~~on. '. P9rthe .v&J::l.o~ 

'c.e.mera designs 1.!1!4e:· ·cor.s:"':e::&:icn,- ·:!::ea 'app:~t.1,.. 1000 
" '. . . "" .' . . . '.' -. 

'2100poUnea of'· ~lm .111 :~a re~r.d par :1ia1ou. . 

. A:'aw n.V' ctWalo.~:e:'.t ~':r:'~l'~va ~o 06 un4e:t&ka as.tx1f. 

recovery yahicl.~ ca:Q.Ot· -.:,~, uS,ad in: 'ri.ew·.of t'ha' .l~. ,quanr: . 

of film 'to ba :ecova;ad. 

. . t ;;.r;~Lll V-.A. !:;\"'Z.~}i.:~ .. ~:· . 
;:;~;~ .. -~ C'!:~·";':':.i ':;: . .:!..'! 

• =. t,'" •• 'd 

.' 
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J 
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: Sy-stelll sho~ld.':~b~ 'com?a-:ibla, if ,£>o£s::'b,le, .. for econ~i:ly. reason 

• .'. ,:: I • • .' :. • • 

.... 
. , 

" I· -
with th~ c~~')~~ili~ies 'of ·:~i.e exii;ti-:~~C-130RQcovery FOl:'ce •. 

., . 

:his constraint leads. to t!la c.o~cl~sio:l t~"l2.t;" a, co~figurat1on 
..... 

..J . , l'1ith 'a single' recov~l.7 'ver~c 1e is ur.dezi:.!able. Although· a 

., 
t .... 

..J ( 

-
...... 

i 

..... 

-
-' 

. -

.-

~ing~e RV with i~op P'aun~7 of' f1in could certe.~ly, be handle! 

t"l'le suspell:dad 'W~1g~t' of, or .. a rl.,V co:".:S:i:iin2 .~p?rox~2.telY :2000 

p~undS o~· £i11i1 p~ob&blY wo~:d excea~ 1:h~.maxii:mm· ~&Pabii~tY • .. . '. '. . 

. ..... . . . . . . . ... 
. 'is .the· IIWC~' 'which ~s b~~:l de~:.~!:~~~:~ed With' cu..re:lt: 

::eC()VG:Y e~dp:en:) •. '!n' ~::~ eve~·:. w~'L .;.ae.z" shia.l4 jettison 
. . . . .' ~'.' '. . 

. ." 
failur.e, th£twe1g~t· l.t~·(·~ "t-loule ~a ~f;ade~; and' evan in'til. 

nOl:m&l . s~iU&:iO:i ~ °the::. wc--.::d r~~.!;:. vi.t·.:£~lY no" safe;, 1IW:'; 
. " 

~O'C<1ever ) :.,:,. !:ha' c£sa 6£ ~. :'~7~:~~ ~.c-;.=~.;:~&tion .f~:: &?p:eox1mA .. 

2000 pm:.n,s 'of' ~:1~; the c~·;'~~t waig~~~ 0:: :eACh c&plule '"oUid ~ 

::educed 'to .t.bou:: 160~, poU::.2:~-~we~j. ~"'i:~!.:l :hawa1lhta wh1ch •. 

."..--. 
'two ke7 C!.~i~ 

. " 
..... t 

o' 

.. 



,f 

NRO A"P~OVED FOR RELEA,E 
'DECLASSIFIED BY: C/IART 
DECLASSIFIED ON': 1 OCTOBE~ 2012 

• i 

.;, (. 

. -
., 

' ... 

.~ 

"1 
: 

'-'-

, 
.-

"'! 

.... 
.., 

-
'., 
,J 

~ 

•• 
.. 
i 

-' 

'-' .. 
1 
i 

.~ ... 

., 
.1 
,~ 

j .. 

" 

( 

" 

" ' 

; . 

p'ercen't of t~e.. total' le..unc:-~cd ',fib ~h.a·~ is ult:Unately succe~ 
' .. 

. ,., 

,is clear '-:-th&t there' is El..cc:-.side~E.b~e. inc':Cease in the we~ht· 

of the reco:ve'l:Y veb:icle su:'~sy.stem~e.nd. e.ssocis,ted· spacec~a.ft· 

s~ructu:e, per pound of =~~ recovared~ as the number' of,RVs 
. .. ~ . 

in~re2a. a.r.d their siz. dec;ease's· .. , 

On ·t!1e o:her q.e.nd~, ,dec~~asi:-~ syste:n" efficiency wit~ an 

,1~e~a~sins ."UQbe=,of·~Vs te~es to ~a·co~~a=acted'somewhat b 

po1nt'-,-th.ough. .'the 'i:se o! t:.~;,:::i,?16 R\";. FO::~~?,le~ on a· 

30-d&y mission, .to"eal. ·ver .. ::cla ,f.?i.2.=e ct day is . (- '0: later) 

would :esul: 

but ·p:obably wOUld =~S-\l~: :"ll: a, fi:;:y :'G;:~en~ s"aCc.'·a·~~ mla • 

'fo: a two-aVo confipaticn (s.s~1.:.~ ::a~ova:,.: of' i.V '#1 . On.eLI 

15) .~ 
. . . 

Xc •• thi= ·~e D.Vs, ·b.~'t-7aver:; r:.::'~:.: ::a ..... lt !.n '& aomawb&: ' 

3 
~.,. 
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p~oblem). • 
, •• tII 

... 

, ' 
. I . 

I ' 

. , 

, , 

. If tl1e.' sys~.~ :~.der: .cc=~s.,ide::'.e:!:~O:t .. wa·::e sev~rely we'igh~ 

l!inited be~~U:se 'of the 'b~o$~e= saiee~Gd" 'the us.S of multiple 

,!\'Vs",Cot:.~~, 'impose significant l~tationson th~ anount of' £1' 
" ' 

c~;:::ie~ . 'e.nd/ ,?r syst&'!1 _lifc':ime; reduced, ;ife:ilnes ~ in turla.~ 
..... 

. ~ 

ide~ti,r';'ed for' this 8ys~e:n. ~$.s, suf£~c-ient . ~n":otb1.t payload 
• . ,.... '.. - • -e' ,-... . 

:vle~8r.t ma.rgi:l. "::0 cs.'r;y as' -:n::.-:.y as =0'-.1:: ~V.s ~thQUt :.aucing 

." the lifet.~ go.a.::' for th~, :'.:l:::t&l ~s:s:!..o:i· •. 
~~" . 

I, 

co~pi.ted',. cove::~~ So, ~~ga of. v~i~~a 'sizes ~p to &, l,OOO-Po 

film c~p&e1't,. J hJ;a i~en:i~::'3d: ,no. ~Zo.l:.er.tal ~.v.lop:iLan't, 

',' 

4 .' ..~ .- ................ ", 

" , _ .. _-

, , 
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" 

tp.e.y' be r~ecessary' t.o· return ::ilm. en e d~ily basis. Multiple ... 

. RVs a::e des.i;~ble from. u.. o?e::2.tio4:.s v~~t-1p.oini: i:c.. that later 
" ,.; 

ccp.:!.eved in the -early St2gz:S • 

It is. un~uesti~ri&ble . th~~ a four~?.V·. cO:l·figuta:tion.· .w~uld .. 

'be more useful.and.cost-e~fecZ1ve ~~ a c=is~s sitUation than 

t"ee.sor.ably e~W!l. t.t). eig'ht~~V· ·config~~tion 'tt'ould p:t'Qbabiy be 

be:ter rhs. one w1~h. six. !':!cweve:::> ~ very la~ge numbe: ~f-RV 

c"';a1aa"-ed ~. ~.an two' ':·~/·~ "'e~"-'·- ·~-.7 0:-.3. at· ·t:'a m1c!po"·--." c. w. . ._ .. -. ._., .... ..,~. _ ."" .. _._ ..... ~. ~ 

':':..e g.-cs. veiSh: of ' 
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: ... ::: Vi.; .. :~.~~ . .:. •.. :.:.~. 
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. ~ech .r-e.:::.c.ve.:y v.ehic·l.~ 

. ~ fo::ces • The :ati.· 

-
. .1. 

o~ . film' 't'laight versus 'eaps:.:.::"e 'V1aiZC:::. wc~'ld. be ree.$9::i.s,bly 
~ •• '" A:!' 

e -F·t:.:t "'1.-e-:t- • A '1'" . -..:.. ... ,~ •...• .! c'''' , _ ... J.",- ~I. ... ,/::. '1-;'\ Cl~ p=~cessJ..ngi p~",1.~ ..... ct.":' _ .. ~ ,:CoO re&Ciout of t , 
,res't.:.lts 0; t:43 fir2:t· half of t!le ::;u:.ssior .. c·cu;'d be. made' avai~ 

" , 

in time to in:£luernce c~era op.~re.:~io!l.s for tr .. e, ·last 'tveek 0.:': - . " 

mission.· Rali~bi~itY'~f the two-RV ~o~figuration snould'b~ , 
," 

..... 

,system) • 

... 

- ;( we:!.ght of 'ea~h' c4l?sul:e 
'1 .. would be we~l w!.tr·~'; . the. e~::ie.l ~e:=~ev2.1" c2.pability. of ·the 

, 'recov~ry :torcas'. 'l'ha use a.dd":~"'·""-·~~· ~VS does, cause some ____ 'w __ ~_ 

" ,.... 

'"! 

- k::·~r.e=:. ':his £.:t'l:angementis 
. " 

-y less ,eff1cien~ . in. ,:ems c~~sule •.. Additi~ 

-
'1 .. 1a._ ... .,.a .... ~ ... 

.. "'~ ... yo;;.., 

., 
... 

tha:l &' tw ... 

For ~~~):e ;,:~~ ::£.eu,:·~G o;'tainac1 1n tb f1l:s 
. I 

.. ,(. op .• :at~~l 
, . 

. '5. 
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- , 
recovery vehiel:es.,' 'This co::-~::~gt:ra-::::'o:: .. , .. ' of '.c9u::sa, is ,less 

.. 
., 

... " 

0:: ',feec.ing :e:"lm· i:lto 's,1x. or ~=3 -::ecOVf:::CY ca.psules. 0:1" t1='.a 

ctb.ar ha.d; it 1fou.ld be' a :.ighly cost-e:f;ective' ~rrangement 

.. .::' . . . 

th~'o?erato= 

.. 
.. 

.. . 

.. 
,. .... • #IIt --..... ...". 
~_ ~_\J_ .... ..., 

.. ' 

. -, 

. 
iil=., it &;?P~;S, tb.&t, it ,::.;..y '!)6 ZiO~~ ~::fic!;&t :0 employ a 

" ~ ( 
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In of· 

:t..:l, the nevl 
. . . 

desi=ebi~ ~o. r~~~c~t ';;~-.~ spacecraft. bidderc. 
, . 

to c1~s~ ~ for e"'_" the~ . a,. t'V:lO-~. "'0"". 

" 

plex:..tY .. 
<. Later, development of· the 

ree0'.7exy . vehi~ la' . 
. , . 

~l: rac~v~:Y'vehie~e for.S1 

'.Je us;;:e ~:.:c:;':usiiTely. for c:r~sj,s 
. ... . . 

,"",,_I: .p. ~, ""'. ~ :J!3 1 "/. v ~_""" __ ' __ .' 

SYS:a:%l. '. 
' . 
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. Attaehment.· 4-4 . ',. 
. .. ' : .... 

Ma~ch 1966' 

. SYSTEM EFFECT:VEN~SS 
" . ~ 

Sinc;e tbe tJ;lree' c,amera su~~systems' under, consideration 
. . ' 

.we,:=e not· all designed against precisely the same te~hnicalJ 

operat1onalrequ~rem~ts'and cri~eri~~ there'are sig:nif~cant 

d:i.fferenc~~ .amon~ . th~~ in ch:!lracteristies such as desigtl, P,~l: 

alt:Ltud~s J . scan &Xl8·1e~ J ~':'numbers J 'Diinimum spacec~aft ~iame.t . 
" ' 

reql.1.l%ed, . ~ower. ~onsUmpt1on, etc •. And. although each should ' . 

eq~l., or be~ter ~~eba8;c USIB requ;r~t. (i.e., resolutior 
. ,. . . . 

;~t l.~st equiv.l:ent to ",tQl-7 , andcOve:sgs .at. le~8t equivalei 

t~ 1m.!. 4 ) t' ther. ar. c~s'ider&ble vari~c.8 in ,ground .. acces.8 : 

" i:esol~t~on across' .'t~e .. foxmc-..t, etc'. 
... . 

' . 

. '. lecause the:·~t of intelligence ir;fo~t1oU whiCh 'cu' 

ba. der1:ve~· ~r~ overh.ad· photQgraphy va.ries· cOn8~erab~y 

betw.e_ d1~fer1n& ob~'iquities and resolutions' (fo:· ~x·mple. 
.. .' 

COMOll' D-~/S6 ·'otitha ·me.t:..ing ~f and ~e~d for ~ah~ :esolut 

. in qverhead, p~tol%-ap,h,.ine:l:c&tes 'that, 3 1
. reaolu:t4.on p~~d 

.at l~ast· tWice ,the ~or~~1.on of S.-lOt resol~:t:!.oD.). a:o. . 

evaluation teclmique ha~ ::~ be 'de:veloped w~ch a •• 1gAa~ . 

appl:opr1ate ~t1n&. f~c'::~:a .~o' the' var1able •• 

)iI~N!:)1.r1 . VIA S'!~~l:;:':,i 
. cCN-::ie:. 8YS6£M O~l..V 

_ -=-= 
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table as 'a' s\lIllIllery of -the value . of reso_lution- .in ,provid1~g . 

:iritelligence elem~~ts: o~ -i:lformation.£rom photography of 
, . 

varyL"'l8resol~'tion:s : 

Improyement- .in 
-Ground Resolution 

~ . I 

.. ' 

No photos . ·10' res~~ut~on 
-- 10 , .. 

9 _ . 
8 
7", 
6' 
5 
-4 
3· 
2 

·1 

-"" 
- -9 
8 

, 7 
6 

-5 
',4 

·3 
- 2 
·1 

, ~O 

Ch~nges the 
Cumulative Percent of Inf-ormation " 

·From: .ebout To about Gain- ; 

0 38 38,. 
38 4.0 2 ". 
40 .43 3 
i,3 46 3,' 
46· 49 · .. 3 
49 -54 5 

, . Sir 65 _ :_11-
55 76 11 
16 85 9 
85 ~ 94' - .9 
94 

, 
'-~OO 6 

In anotbe: 'vein a :~. -r-'::.·,n.· Fac-co:C3 . ~~;:;earch Iuci./Perld.n-E 
.' . ... ; 

_ stUdy_ on the effects of ~::ereo co:w~rg~~t.C' . and obli.quity'-an 
, - - ',' . ' 

on' :i.ntel11i8nce·iD;f~~t:5.Q:i· which 9ail. })e g~d frca overhe 

photog~D.p'hy indicated -. tl·~.-;'''; tJ:le use£Ul~esa' fell off s1anif1c 
. ~ 

at' obli~ities f:om 20' t;) oQ' deg::eas.. The. follow.txiS le'D8ri 

-graph f~omthe stUdya~!-r::..cts- their 'findings ·on ·the af,fect c' 
. .' . . 

obilquity: 

2 
'. -... ", 
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" 

aoJ 
• 70-~ . , 

. ~. 

60 J 

[;tJ -:' 

40 
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io k 
"'1 . . .' 

o.;.J 
i 
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., 
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10 
I .. 
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, , 
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. , 
Lfp '. . .$0 

'. Obliquity Angle in Degrees 

.~ , 
. The cite4 re~orts· 2.c:.n~tt~d~y are' st:bj'ective' opitdons;. 

. . however, t:he r'elat~ve v&l·ue ·of resolution is. a' ,very subject: 

mat~er.b~twe~extremes o=·photogr~phic·quality~-ai a~tte: 
.' . , 

. o~ fact, no p:t'ecise. mat:r .. ~~t1cal 'measurement . teclm.ique has ~. 

bean devised and acc-.pted· ~s· a standa~d~ Neverthele$s, it 

. ' . 

compiled by' re~oFuze4 ·e:...:?~Z"ts !on the' ·field. an4 thus, conal 
., , 

. ' 

able we1sh'tUlUSt be S:tVe:'4 ::0 their findings ~ op1n1ous~ 

3 
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'A Perforinance,Evalua~ionTeam~eport of a. ,;racent KH';"7 

mission (the PET. '~eport' on X:fs'sion. 402~) . saemed to bas.: ~.U&: 

the find~ngs o~ th~ 'R~an Felet,ora Re'search ~nc .IPerkil"",-Elme·r 

. sponsored stu~ ,?U .t~~,ef~ect o:f:·obliquj.ty. The,'PET r~po~tt 

1 noted that· al~ho~h 'the pa.rformance was good; the high 
'!U 

1 

; 
, ; 

'j 

'. , 

this point,' the report' 'was referring to obliq~ities betWeen 
.. 

.. ~ec~ntly, in· still ana the~ . vein, til· providua gui~ance 

to . the NaO as a, ~a8.:i.8.· ~t selecting, 'the orbit. for GAimIT. : " , 

.mise1on #4027~· t~'(:()H)a'SpeC~ied that the p:dJll&~ tari't:~ .. '. . . . .' '. '.. . . 

fQr whi~h '~ove~ase' was desired ,should be photol~aphed ·at.30o. , .. , ~." .' '..: . . ' . >. ". : .', . : '. ' 
or less Qbl~qUities~, At the same meeting; 'conS1d.r~1. " . . .. 

. . .'discussion was had 9U the ~as1rability of -l'bnitins pbo'toirapl . 

..... obl~qu1t1es.~ this ~er 'for ~ture m1S~10~ ~fbo~h' GAMJ$I~ . 

. and the .forthc~8Advanc~d GAMBIT ~ , 

.' Additionally ~ . a measure. of the value of r.8olutl~ is . 

indirectly contained in. CC)ZOR· :o.~2~121~ '(re~ t;he' reqWZ..mt . 

for.' ~h ~esolutlon photography ~f ~outh China 

• 

in~ell1&ence, but 1t8 ·resoiut1on 1s not suffic.1ent :to prOYi.Q, 

h d. ~ la . .,f_ c .... · '.,J .t:'. II I . t e require '-i_ta1' coAcerr~1 .·~l.nasa S:~'" .orc ••• '. t 
..... 
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I 
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I 
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ot' 
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'j 

, . 

,also stated,tha,t IIKH-7 has, adequate res'qlution ~or g!'ound - , 
", 

, force ,targets' •••• n: ,Th-~s, 1t indicates tl1£..t: 10 I or worse 

resolutions hav~ ,ve:t:,-,litt:'e va~ue in da~ern1inil~g ,g'round orde 

.... 
are' qu~te useful, •. ' . 

From all of th~ a~oV'e" it gener~lly: app.ears',t,hat about 5 

resolution may ·,be 1'l;ear the ~ax,~um. ~t which '''!ery ',much' u$e~~ 

informat'ion of a. nue surveillance' n~ture can be obtained', fr-o' . . . . . .. 

overhead. pllotographY4' This also' ,appears tQapply ::to many new 
.... ,... .' . 

, targets ,phot~'gx:aphedfot the first time in search missions • . 

!1: also ~ppears 'th~t the ·val~e of information obtai:ned, ,decres, 
. .... . . ':' .. '. 

, ,,' 
," '0" 

, ' :api~ly at o~11qui~ies above 30~4b 'from vertical. (There ~x 

of. 'cours'e, car1=M.ri exc,ept1ons to both ~.f these gene.ralizat:f.o:a . ' 

From, ,the .above; plus ~valuat'ions of !<R-4 and ,'!'fL-7 m1ssic 

'analyses, the following', ralci;'ive =esolut~r.values· .we:re 

arrived at for the 'p~pos~' 'o~ CC?JXlP4;:bS c1if~erent' systems 

'S 

_.85, ,fo: 2-3 1 r.:; so l'Ut iOn , 

' .• 7Q' for 3-5' ;cesolution" 

, .SO for 5-8 1 ::asolutio1:l 

_~2_.:_'S .. fot >8 i ::~s,olut1o:J. 
. resolution" 

, . 

.... 

" 

. . ~ 
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Thus, the p(rtential i~telligence 'Vc:lue~£ ? singl~ day" 

operation for 'a, ;$at~llita 's~ar~h. e.nd· su~eil1a~ce sys,tem '-mi 
· ," ." ~ 

,be calc~iated, bysming 'U.? 'tl?,e VCiU6S ci :-c\';!'solu::io~, for, al 

'. of t:he terri;oxy t~- which' photographic access. is .. obtained. 

To, obtain ~h~ best and W9~.st poten:t:ial per£~.rmance which'mi 
. . '. . . : '. ... . 

be expec,ted;' this suinmation, should' be ·done for bot?- ~ mid-to, 
.' 

,andmid~summer situation~. taking in~o account. the varying"s 
. w 

.. ' an81~s ~s thesatei~:Lte t~averses th~".area of' in~~re'st.· ''Xb 
":. ". 

techn1que W1il" be.' utilized 111-' the sensor ,source selecti.on · . . . , . 

. 1 "'1 ,. d i .,.. f' ..... " • . .. .,' '!)~ , . ' eva. u,a", on an . ~,se... o,c' .. n. l.1l .. o.e, .~ •• ' 
,: ' . 

. ' .. 'In ev~luat~g' the potentia.~ ,per~ormm.'l<:e, valu~ of a 
pho.togr~phic ,satellite'~, the .weight ·of. fi~ which' should b~ 
, .,'.,' , . . ". . . '. ~,' .' . ',: . ,'. . ' , 

carri'ed is' a ·,signl.ficant matter and a difficult answer ,to' . 
· . . . . ... 

detemirie~rec+sely,., Bo'ChSAFS? and Cu.contractors. have' xc 
, ' , 

~omprehens~ve analyses 'of ?~ojec~c;~d C'"-.lr:ent' m~4' and '1Qt-7 
- , 

s~arc~'and su.~eill~~e ~equirements agatnst cltmatoloiY» '., 
•. i' actual we~ther' :for given itltervals;J etc.', in ,est1ma~1n1 t~E 

-~ 

.. ." 

.. ~ 
... """l 

'.amQunt of film which 'sho~~d "be ·e£r:r:iad. 

'the amount Qf f:1.~ cc:.;r1ec1 is, of ,cours .. ~ quite si&rd1 

, 'cant in that an ,increase in fi~ ~esul::s in' ·1uCrea$.~ 'RV w, 

6 
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;;:t:ch in turn'results in increased. spe.cecraft weight·, e~c. 

of o?c.re.r,ion be ,as min:i:m~l as PC?ssible. , . 

'1'~)'o' l~~S-t:~~ NRO ,e:;.;:por:t~r..cQ ~:t .. tl1 CORONA p,;ovidc·s,' An 

(:~:ccllent' b~seline .~or. the 'dete==/zia:~ipn of 'film ':requireme~ 

0:2; thcn~~search and 'su:.:vailla.n~e sys'='enl, so long a.s suita 

adj'~stments are ·tirade' ~or 'va~iances . in design e.lt·~tudes" des 

s~~n angles, etc. ' ':Xbe p:::agmatic soluti9n to ·tm.s . pr.oblem' i . . . . 

rathei s~pl~--ilamelY;.' t~a.t .the pounds' '~'~~ filln·. re·qu:i..red per 

.. d:.y ~ per' cmr.era,.isthat: necessary 'to rec;;ord 730,000 square 

~.iles. of· image~y· (c~lcul~t:e~'asa S~Of mdi~iaUal £ruiefl 

~esign ,perigee aitit~da, :and. igno~irig .. fr~e-1=o";frame .d:uplic 

coverage)'" mul1::i:.p~1ed' by tZ4e d~s;.gnated .designsean ansl~, ,( 
. " 

proposed ·system, ~d divided'by the scan'angle requi~ed by 

proposed system 'to a<;h:i.eva· a 140 mile s"(vs,th width at deaigl' 

perigee alt~tu.de. 
.. 

. ' 

'This fomula is, b~sedon'mQ:re thlQ two years of ~~tua: 
. .. 

CORONA opera;t1ons~ .and ta:tes'into aceOu:lt the 'average'~ , . . . '. . .'. .. . .' . 
a ,.sillgle. ~ssio.n of ·seL.e; ... and s~'"Vailiance.bo'th w!;hin an· 

without ;he 'Sino, So~et 3100,: mapping a~ ·chaX'tl.nS operati, 
. " , . .'. .' . 

e~s1neeri1lS. 'Cest', and v&,lidQ.t1on opa~atiotis ~ the ah11ity to ' 
. '. . 

7 

, . 
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. , this .espect; ~s ,an, ,ex&-iip:'e ,of the 

" 

su:rveil1an~e sys.'tem; it, is vf ir4t~=c~~:: to note ,th,~ p'rojected 
, ' '',' 

alloeatio~ of film for, a ic::thcomi::l.g CO''';:..S~·lA mission' (15%' fQ,r ' 

mapping and' charting" ou~s::'da the Si~.\o .. ~SoYiet' Bloc;. 1:51.' 'fo~ " 
. . .' . . 

seC4r~h ,apd surveill~c;e C?t:. .. .:side tile '<Sloe; 66% for, search and 

sU;\teillance ,'ins'ide ,the, B~L-CC;.· and ,4%~or miscellaneous" purpo 
. \ .. , 

The' formuia ~lso re'cogrd.z·~~th~ CO~NA/GJ.l-!BI~, ~elatio~~h:i.P.· i " 
• '. • • • III • •• ~. .' ... ••• 

I . 

the sutveill£nce role an4 generally assumes 'a ,similar relati . ' :' \ " ' 

, sh~p in' the f}1tu4:'e, for the Adyance~' GA~!X (G:-3) ,and th~ new . - . 
sea%'ch and ~urve111ance, ISjOetem. 

'The ·£0=u1a ~s . p;co·v~c '''"alid' \4-lder 'Q. variety' 0,£ test~. 
. . '. ~ 

Both',C!A-OSP and SAFSP na:le carr::"ecl 'out stu~iescm the ,numbe 
\ ' 

,days on orbit reqUiz:ed :0 ·cch!.eva' .v~ry:.ng ,degrees of cove:~8 

of' Sino-Soviet, search a:l~ s~ve~llanca tt:;rgets" as a function 

of swath width,. These a:."'.,~.!.yses 1:tave' ~~~ loy~d weath.l:, model~ 

.~ ~f, different k~~~ b1+t th~=as1,ll',s ~re i~ substantial as~.- ' 
," 

..... 

, 't-lith 'each othel:~., The sir .. ')le· fo=ul.a de:i.ved from CORONA. . . ,- ~ . 

~x?~r~e~e giyes ~esult:e :1:~icl:. a::1i. alse. reasonably clos'., ~o 

these ~lyses. This is ';:0 some e.es:::~e Zo~tu1~.ous since, &£ 
. . 

has be~ pointed o~~" actua~ C9~~~ c?a=~:iO~s' (~d '~S ~ar 
" ~ . 

, S 
" 
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c::.!~.6"c. as 'can be proj eeted at this' t~le~-i. act)' ope~ations by' 
. . . : ~ 

c21c" GIA ax:>-d SAFSP analyses,. 
" , 

As a further chec~:,on iormulc:. ~al:Ldity~ film we,ight:, 

r~ciuir~"llen:ts for the propo,sed new system' we:iZe comt>uted' using 

the ,CORONA-der'iv~d fQ~la' a.l'l~ then .cqrrrpared: with pr~~ious ' 
. .. .' . . ; '. . 

CIA, SAFSP,. and, co.ntracto: estima'tes' "~or two of the three, . . ~ . ' .... 

"senso:' sub-sy~t'~~ llnder con~id~rat:ion. :In: one case, for a 

25":da~" ,missiOn for a, ,$pe~ific $ensor~' the '~OR.ONA-·derived, . 

iO:::lula,' ~'Jl.diC&~~d "arequi:ement for ,1,'000' ~~,~' of thin-bas~: f
.:nci crimpar~~,' fa.vorably wi:h ;he 960 Ib's·in ,the contractor IS 

'::l:.:,Ysis. ,:In 'aJ;loth~r' case', for ~ 30~da.y mission f,?r a spe~~' 

~~~\sor ~, 'the, CORO~~,derived formula' ~-d' the cOut~a~to:i: an~ly~ · 
", .. 

',:l:;rced· tr~a't approx1ma:tely. 2,100 l1>s of ultra-thin-base film 

t .. ·ou~d, be re~1red~ , 

:As a, £1Ual ,item~' . it is also. of ir~:!:a~est to note thAt tl 

d~cis:Lon to ~tend the CCP..oNA'mi~'sion l~fe from '11 to 14 daJ 

thus necessitat:tng, t~e, l~::.:::ar T"AOR.-\D ~~os:t~~ ~ without au 
. 

j.~c~oase ,it'. film eStiacit.'v;, 'was :l:!.aa 0.) tl"a basis, of' such 
, , 

~:.;pet'1~ce and ~ra-d1ct:Lons .. 
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The C~RONA, o~ cou;s~). does ·not b:o.v~ an acij~stable S~lS.: 
• I ., • 

width and. th~ NRO of :ten. tn-..'!.s·t ph'?togr~?l~".a .140"'lilile swath en.' 
. . .. ~ . 

. the .groll."1.d to -c·over· a much s~aller te.rg~: area .. (conv~rsely, 

~t not inf~equently woul~ be' desir~ble ~o nave a wider' swa~1 
. ~ 

, ·than. CORONA' provid·es). ;; However ~ if. t:'le COaONA. wer.e : capable 

of "'9n~o~'bit: 'control oftha scan .angie (i.e>~ swath .wid~h)f: 

its maximum down t.o appr'oxima'i:elY· a 15-20° . scan an.gie~' the 
.. -. .. . - . '.. .. 

srst~ sh.ould 'cotlsume, from .5~ to 10 percen·t .. less' f~1nl'per da.: 

Thus," the RFP 'wili indice:::~' that tha £c=mula const~nt~ of 731 . . . .' .. ..... 

, .: 

. is a cna:.;acteristic ·.o~ the' ~esign. 
. .,' . 

F::.:o:n :the preceding, the sanso~ contractor ~an calculat. 
, . 

. & mission' y:alue . for VariGus.:"deSig:l' optm~ p·ohlts ~or scan' . 

. angles,.·and. perige~. ~l-::itud~s •. j.. po':ential total mssion 'va: .. ,. . 

, ' . 
. by . the po~~t~al.'value cf ~n a-v:er£.ge dayS s operation (d1scUi 

earlier ~ tr~s PflP.ea=),- . '1he possible days on orbit are a::-: 

at ~ with due consl.~ara~:to~ '0; rel~ebili:y i by· eomput1Us·the 

weigh1:o£ . film' ~d" othe:- i:~ge'.C.;.i:::"blas recroli:red dally., p.luS t: 
• • . • . I 

. basic weigh~8of the seu~o~s a~d s?a~ecr~f~ (adj~te4 fr~ 

base-lina w~ights dependi-: .. g ~n total :::.::n wai~t. oper~t~ 

...•. 
10 
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'" " ,.' b ,.' d .. ~ ....... ~ ~;..~ ---.,"" "'\"I!-,..'""" .:::' -,,' · .... h ' .... ':'::\::·~=.;.'\'l.ng aCl< an , __ 0 ... \.0 ... co.~c ..... :::; ,~~~~. ~or.Ti.u.1.~e) L. ~3 seb~' 

, ' 

u?per and lowe~ ',limits' estC1.blis~ed in the RFP~ and' optimum 
~ 

,'. 
'i:iC?l1s) f~r ·his ,system. ' 'T,hese ';omulae eJ.so~olnple~ely. elitlij 

,the. task for 'the c'o~t+actor ,'of' ,a:tte:npting t~' ~st~te',how ~7E 
• fit .' , . 

7q.is' syst~ ,~.7culd perfo:m'in a seG.rc~ __ o=:.survei~l~nc~ role 

against i965/66 ,requirements· ~ostula~ec. into ,the 196'9' time 
.. . '··r _ • . 

. period. Thus',,' a comparativameasU=e. of ~s~:f,~p. value: w1.11 j 
; . . . . 

. "ba :preludic~d by '~he abi::..ity: of So s~~s~r eontr~c'to:r ~() plan' 
, ~ 

. . .. .' ,' .. ' 

operations ,(whetl',$Uch i~ ,tiot .his' res'PonSibili~: Uo,r are, the 

p($ten~ial . sensor contraeto:s', expe:ie4lcad in this area. of 

end~avor) .', 
; . 

The ,exact formulee ~:ld· conditions :'Under which· the 

potential valu.e "=,f a' day t s, ope::at ions will· be calcul&ted m 
, ' . 

the total pouu~"g.e ,which m.s.y,?e pl&ced on, orbit1 ax-e" set fo ", 

in,'the RFP • 
\ ' 

... ' 

" 

" 
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'It should beemphas;z~d t~at , . ~." va.!.uc c<?mputa"'.l.ons 
. '" 

~or 'd~ily and total I;lissio:'"l' .effective:.-.:.e.ss. arC! neither sole 

'. ·nor overriding ,f.acto,rs 'Which will ae't'er.:nine· the "'7inner of 

the sensor ,comp.et:1tion~ ·.~ther) they re?::esent ~. equi~able 

. basis. on which to. c0Ill:par~ t~e system p'erform~cie 'of' cameras 

d,esirgned against slig~tly' dif~e~ent recf..tirementsand . thus' . 

(;onstitut:a one of ,the ~ny fa~tQrs .lyhich. must 'be ·.eval~~t·ed 

duxL;g the source se~~ct~on·proeess • 
. .' 

" 

" 

" 

12. 
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'. <.;.'; .. :~":::: .:~~ :,;.(>' :- :..' 
. . • ~ ~.: '". '.~ ·.."0 " "'J' :.: 

.:: .: : . '. ", .':.:. '. " .' Att.achmen~ 4-5 ~ 

. .. ' April196S:,:~' '~:' 
...... : ... .' 

~ :.. " '1' 

. . 
" 

~" '. '.. 
'" .' 

. A Management "Task' Gxoup of .. !~:w:,. . :S.I..PSP , . and. CIA-OSP 
. . . . 

; ... ' m~ers ·~1a.S· cony.~ne,d by '~hG DNRO·· lJ:i laeta 1955 to assess 

. alt'ernative' means . '~f, m~r_.:!~:'ng. 2nd.a3si.S'41.i~ .~rganizational 

·ra~·ponsibilit;' for, ~he,.da~elopment, '9=cd~ction~' ana ,operat 
. . '. . .' .." .' ~'. ... 

of the n~ phQtogritpliic: 3~~el'lite. saareh and surveillance 
.. .. ... .:. -

• ,I" '.' . . 

cir~~ement8 (spann~g ,,"b;:oad ~?ect~ of poss1bi.~it1e8). 

:.: t:hre.e· ,oPtion~~.~~'s~a;, .. ~i:;' ~.f ,syst~ ~es,?onsibi~1t~es~' It:· 

,~eco3D#ed: t~tt .subjec-:':;:,? the .epp11c£.tion. of 'sound mAnaS' 
.. , 

; .' . procedw:e~1 ~,. :'varian':;'z 1:1 the Cl.ss::,~;ment. of· sYtJ,tem· ::eap 

....... 

· ~. . 

-- .... 

• 1· • 

1 • 

..... ., 
, . , · ' 

- ~. 

..... bllitlea 'would be PO~&:':~ :"3 and wo::1;~ble • 

4he 'features of' sav8r-r.l· _.2 ~.:ha V:=:'Cl.:3 ~l'te:cnat1ves for 

." -11 -res ..... ~s·-: ........ ~ . .~ .... ,.. . ~... -"'.,. --., . ' .... ~ 
e' 

-:. :e~ponsibilit;1e3' ·::ca b ...... ~. :-. 011 ~:~J~~~~4.:;:~ ~. the' ac~~:ttiQ 

. compl~ : ~dC~,.st·li' .:£~'r~.::_.~ ~oth in~~:ii' z,~ Z6:lerally tmd i 
e, 

.~.. .'. ~ . 
• 0'· : ., 

. .-
. .', .... . ~ . '; 

, .' 
, ... ': ' 

•. 1 .... I' .,'. 
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.. 1'."R.O expe:ience hi··the fi-.:.l6 of xeco4J.nsi-ssanca ·.satellite·. 
.... :." . . 

: s' y' 'stem" S' nnd" th~ ,r'e' au' _1:rn-L :~ .. ~, .... ,c:o 0'-= ,{-~ ... ~ .. '~~ ..... ,~~". ... ' ,.,' '9~1:, DoD'-C~ : '" . , ~ \ . I. ~ • _ ........ ~_ .. _~ • . ... _:to ... .&; ..... <.:o""'o.>&. ~~, ,~ v_ , "'-
,,' 

'" 

, ; 

• . . , 'this sYfltem. 

'T~e purpo~~: of \t~is p~per: is ~o eZljlain the .~as'is f,or 

, more s.~ifican~ ,features," of the. ~~n~l~e~1;/;esponsibilit:t ' ' 

which"is i..""'lCluded
o 

e18e'Wh~r'e as a sapi\l;rct~ document. ' 

:&:~r~t~, ':t:t ;La e'~sential that· asingls" a~thor:ttativeand 

,'responsible ,System: P~oj ~~t Direc:to~ 'P~ ',~esig:p.at·e~, for ,the 

overall': system. 'LnvolV6G·:"$ the' d~va~c'P:nen~ .of 'au entire.ly, 

. 'new system. :which~ ·if peat· ~?erier,c:e is· c:u..y g\:ide twill :DOt ' . 

. :: ~ture . (in S:'1 engi.."1eer~g s:anse)· .. £0:: a c;ons1der~ble period 
'. ". . . . 

after the fi:st" ':l~~ch;' 3xPe:ie-0."4ce ~is~ in~ieate8 ,~b&t a· 

sa~ellite proj ~~t·. of ,~y '::·~~=2.ti~'"l ~~vclv3S 8 .cont:tn~ 

. -pro3~ass'ion of, teemiical 'i:.'l,rov~ents ... ,m any avent. but ° 

pa .. ~1~la:ly ·.in· the davs::'Ci?ment '!;I;.e.se., .s.. single. PCS'OZl ~"p 

. 'sible' for' '-overall ~ts-::,ezu .z.:'7.~inee:cin$ ~~~C 'integl:&tton ~. " 
. .' .' . 

. ·.ope::Atiollalc~~b~~:y i~ '':v be z.c::~iav3;:. . A . si:aale S,,81:_ " . 

.:, Pro:1e.:::.: Direc·.;or '1s also ir.~?ort~:.i.~ to a~!:'ci~t aucl·.ffact:t 

.• ':" .' = 

2 -
. " .. 

.,.. '''C~-~'P''~r:~~r'''' iI- •• "'.-.) 

'·'~~rlS·~ t~1t'; ')V~~~A:\~ 
lti,,~ .. iV IIl1a .;.J .• :.~.l~'~ 
1'4 ... ,., .. ,..1 ,.. ........ ~ -', 

'" #I 1:---" '*', ........ ,t. j", ~ 
.; ;""" I~~:...~.i_ .. i 
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.(. .·.Durlng· w$s'ion Oper&tior~." i~ ~S im:')o~~~:~t 1:0 '::~ve. 2 single', ' 

a.uthoritative· 0v:er~ll p~oject. dh· 3~tor in the i::d:ci- -~-' pa~ticularly Vlh~n' 

.... difficulties are' encountered. .: 

Tak~ 1~t~ accoUll~ 'all Ph~~':'~ ~f Systo;~. !i~~.,::~~ciuding the ~e~~isltiOl 
. . 

process,. thetransiUon to opa:"zlt~.onal sts..~us a~_C: t~a CC:1tinu~ng conduct 
• : S.· . 

. .. , : 'ofoperations bas '~ed to 'the con~luSiO~ L"lat tl:e Dh·ector of Specia.l " 
.' • • '.. I 

i. ." . ' 

'Projects (SA FS'~-) should be designated as the Sy~t~m P.rojeet D1::ector . 
'. '. . . .' . . . 

. for the new 'gener~~ \search a.nd o~~v~ll~:nco st.telllte system. '.' S1\FSP 

appears to be . the NRO comPone~:.~ ~3St SUi:3cl!c~ ~:d.s resporisibi'li~y '.~.' 
. '\ .. . ,,' . . . . .' ..... 

in terms o~ ~~il$le .per8~el, i~ci.lities, eqaipm~nt, and ~vera)l ..... '" 
., . 

experience in the a~<!u1sition ar;.·.:.. ;):?ar~ticri ~:Z~~~~ee sys~ems.' '.;In' 

(" . adQiUOn to ass~ed· personnel>" . ~'::: Dlreetcr:, . S .. c.~ 3'SP .. (acting i:: his 

addltiori~ '~ap~city as DepUty C ~:: ~~:'la~er:' o:f ;:-~a' ,Ai~ 'F~rce $pe.ee 

-sys.teins D1Vi.sionll ~ 1mmec:·~"·:,~~y ava:,~~'~'3 ~.;.l:im·· all Of the:resource: 
.' . . ~ - ..... . , . 

oi SSD. Fur~er, under e~t:i:.~ ~:;O!> aTl"i~-.~.z:::~i1~.~here11i the Air :. 

Force ass.1gns space orpn1z2.i~::·::.:;, 3i~"'le!' .vir~o::y to ~ NRO (as in 
. . . 

. the case of SAFSl?and sAFSS) .:.:.··~O tha o,e~ .. ~.:tior.Lal·contrc)lo1 the ~BO ::. 
. . .. " '. ..... '. . . 
, dUring a ni1ssion (as in.11.a C~~ ~. :.~ S.SD~·s. ~'i.~eh,· on~orblt com~ud .~ 

.! .~ 

"~"" .control) ~ .caps~ .recoVe~ ~~~:~3S),' t:ie.~i:"3cto;, sA:FSP~ ~ ~" ~"" 

'only .:field· QUtho:!ty who ~ ,::~. ~:(~:: all elar:~~r.:~~ 1:.volvad·1n ·a·a,~ce .. ~~'" 

olieratiO:1'f:om .l&ULch tr.:'ong1 :..~. ;,~·v3ry., . 
'. " .. ,', ••• 0 .: "0 •••• 0 0 

O. ~:... " 

" .... ,. 
'to eO e ." ~ ". ~ - • 0 

.. . " 3 :' ,': '.~ .. " ... 
. , :. 1 ~ 0 • 

. ~~, ,! . ,'. 

~ 

'.' 
", 

.'. . ..... :; 8-,. ... ,...,. , 
.. , ............ -::.~~ . .:...: . 

. ..... ~o.: 0 : 

-: .. ' ... ·0 .. ', 
, . ".. ·.4· ; .... . ' ,j,:t':": ' ... ,. 0 .... • f. 

. :. · ··.·~:·;:~:~I ~~ .. ?E::j::: 

. , ' . 
• ' #~' : • 
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.. '(. .. 

.. 

. .. 
. The SPD.wnl"ba ·resp~nSil?: 2· -~or ove:.·r. :: ... :. _·:~.:;;~n~· el1~il'lae~ing 

. of the system forJ.aUnch,~e i~'~~ch itselit . o~:':'~::i.j~t~comm~r.d and 

contrOl, .recov~~ of ,the R,Vts, . ~::l.iva~y c':. ::::':m to .processing 

facilities . a""\d o,"'.r!I.r' ""U' p·l4.:\':''''''i··· -; . :"~"'e-'''''''''''' ,,.h>' --.. " .. '. ···.,r b~'C;<l·e· ;.~-~. In. t .u. . v \OJ c=.. ~4 ... ,-., •• l'" iIJ;.;.'" ...... " • .-J. ..... 4l:-!.., _~4~ U: ~ ...... .&4~ .. . . 

'recoJrnition of. the joint agency n&turt)'of tile' :,t~'o~..:a:n, tllere wHI,' 
". .' . . '. 

..- . 

-of course, .be restraints ol:l tl;a s.:!ope of SPD~ authorit:t irieer~ain of 
I '. ...,.,. ..... 

'.'~ .. these areas. For e~~pleJ the cvera.ll syste~' e~lirineerfup: 'and' 

.... intetra~ion ~esponS1bl~ties -Otthe S:pD woula include all inie~.:taces 
' .. • • t ' 

with the sensor 'subSyste~~ bu~ not syste.menrrtneer~ or Utchillcal ,';" 
• .' ~ • • • • • • .1, .: • 

. . d1reCU~n for the se~or sub~ys :e~' itSelf. on' the. oth~r h~d" the . 
-, :t . 

: SPD in the exercise' of blterfaci; ::esponsibility "/ould· be required to : 
. . .. : . . . ' .. 

. . ' meet the basic' structUral,. dyn~.~!c, and·the=~nal,.:.p()wer, etc •. ,';·. 
. .. . 

: .... req~eme~~. Of.the. senso~' su1.~y.stem •. 
.J 

lD addition tOJ:he' rol~ of S!=,:J)· it is 'pl'c~zad to usia 'r8spoDSib1l1tl 

'I . . . 

.. .: the ~F~ as theSatell1te Basi~. -:~i3emblY),.· stalla:~-index~~.ra,· aDd 

: .. "recovery velUcl~s. These aS3:',r .. :':.:l.nts of :ras~~or.sibU1ty areC_1at8Dt .. 
. '" ~. 

with optimum' utmzaticm··of&v£.Et:.;"le .'reso~cas and. cap8b1l1t!aa, . aDd 
. . , " . 

'o!'responstb~ 1( set.for·th in tha llext1.aw· ?:'i~~4:=aphs. ' 
... , . . . . : ....... ;'. ;~ .. : ...... '.': .... . .... .. ~ . . 

4 
.' " . ~;j;::~:3 V!~ 2Y:::.:;~;~ 

t.-:- ., .... . t~~.~~ .. :I 8Yt'~cr.·~ '. :,,' 

... 
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The' Sat~llite' Basic 'A3semb:t.~, {::.-?:"~',;' 'space~raft)' wil~ 

support and ·houSe ·the p;,~~:.;.,~y ~e:~~~= ,~;~I.~l providE:: th,? basic" , . . '.' . . 

. . 

, "aj.d~, comm~a and con't:rc:.: .:lqUip~e'r~~ ~ ri'~~11ar' index arid terl 
. . ..... :. .... , '". .' . . . 

came~a., and instrument£.t:'c:.1.'.;. Al'~r.cuz.: .. ::1: .would; be p,C?ssiblE 

, " ~esignate," _ pa.rti~ular, ~,?~~-:ion of, :-~~~: '3a.t~il~~e has~~, ~sset 

's~ructure 'as the, ,sensor' :lO\l~ing~,':::.=t ~ppears 'that better pac 

'" and dcas~' integratiQn £.'3 well as ~chie.yement of elect:roma~ ., . . .' 
com:pa:t~bj.lity ~~r :,the ~7. 3':;~ 'as, a w'!1.~le nil :'be~ ',ach~eved i: 

cO':l.figuratiC?n 'is, 'not 'C01."'~.;;:r~ined in tl~ia WAy. . Also, 'ehe" 
.' • • to '., 

~~~tUral, the;mal' ~ "Y:4c.miC' ch4:&ct~zi1st1cs ',a~fa~~~ . t 
sensor will nec'essarilY. ,i':':'~jend on., :'l:.a e.::"s?osit1ouOf tn- t( 

. satelli'te vehic:l.e ~ss:;. ,j ::ii~e~$ aL.C sZre:l.g~h, 48, well., as ' 

.. 
can, in g~neral~' bestb~ 3Qlv~d by ca:l:ins' With the aatall: 

" , 
" 

'vehicle ~~ £;~~~le r~:~~~ t~ vTlth ~ vahicla 'havtQs a, 

als,o .bes·~ se.-,."ed by 1:h1~, a~pro,-c~. 
'. . 

... 
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.. . , 
r· : ... 
~.~: ~ 
~ :: c;,·". 
- ... It ... 

<;I) 
'.; ;..~. 

~'~:.:: en, 
( . ., "".5 

;... ( .~= 
\.. . Q 

• ...;. c,.:, 

,a' 

poss~b~lity ?£ unusual 'jroblsns bet'Vleen t ". .. 

wit,h a. wide va~1ety o,f s~;icca ~yst~lr~S, il1.d:tca:~es the-t' n~ 'ser:i. 

problems' 'should be encou:r~:;:crad so' ,lo:t.g es" close-in and' fine 
I~. '. .. . • 

,'thermal· c~ntrol~'is 'a reSPO~~ibilit'y of' ~he p~Yloa~ sub-sy-st, 

':contractor ,'(a~d' suqh an a~sioOlmlen't of respollsibilities is " 
, " . . , " ,.' , 

", .. 
Direc~or will, in Ariy ca~~';1 ,be chargee:: v7ith meeting"the the 

'. . .. 

~stablishad by the . Sense';:' Sub .... Sye·i:em '?rc,.: act Office. the 

. ' ' 
. ::=-l:..J':"~.:=ing ;t;"a ,:o-:atl,~-:Y 0:: ::'eE:.'t $o·;.:.=~.asc.::.d· Lvailable he • 

. 7 "I" ce;'''' •.. , .. ~ .. ~.''; .. 

.., . 

adequate ,the:mal cQ:ltz"o:. ·v~·:.:~'b. t: .. i3 c.i. vi£ ::'on of ~e.pons:Lb111 
'\ 

between' cont:racto~s., ' is not qtl;$t:"c.:~ad that~ isolation 0 : 

, " 

,this ,section ,alon~; "bot'levs:::10 ~his . - ..... 
y.;~~,;,~ , t}.3 c.ehievad a: the 

. , 
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, . . . : " 

'ir' st-u~tur~J ,!\~..:I dy" n" -"!'''''I,,\.;i- "d.")~·:,· .. ,· .. ~.,,~ 'i"""Cl_.':I''''''~'''''' '\""'1." " .. 1~ \tr ... ~1··1.~ ·•· .. ··U· ,,. ...... ..... ... ......... w W. .... 44"-" '-...,.- .". o ... ".u .l'. L' ....... ~~'. : . .1' '\...4' • ,"~ .. ,.' .L \ ... ' "t ... . . . .. . .. . 

Finally, flexibility to: mec~ c~1~~inf!raC4ci:"Olnentsl sach '::lS U~e, 

need to ,1n~<>rporate vu1D;er~bilitJ reduction' c,evic3sor modifications 

1:0. the numbe~ ~f re~~ntry vehic!es for. crisis. situationS ~an mo~t 

eas;ly be met by,an' inte«rated a:?p~oa~h '~o the '~~,tellite veh1cie • 

'ThuS, the assismment· of overa:l.~.a.$pOn~ibili~Y fc~ 'an inte2:ra.te~ " 

satellite 'basic'assembly to ~;oI:?S?',"'1n aCCOl'£ial1Ce with the' normal . .' ' ... . .. 
'.' e: 

~si~en:ts de~.i~ted1n the 1935 ·NR·P '.A~reelD:ent,· is, considered' ~ . . . 

b~ the 'best' m~ement arranrc.s:neDt. 
, '. 

. It is pro,osed ·that ~aspor..s:~:'litY"for t.~a. stellar. index' camera, .... 

(or index 'came.·;a, only" if a~J.~~63 da.ta is l')~Ov!.ec:d by som.e means . 
. " .. . \. ,.' '-

othe~ than stellar phQto«r2.p~YJ ",:-"3 assi~ned to Sl .. 'ESP ~ S1nC~ the '. 

SI 'ea~e~a is not closely. relt ~cC. to ~ie :'::ir:"~~1 ::I3:1$;or (m ~. technical 

sensa), much more :flexibili~7 :.:.!~ £:.:.!o:,dec. t:'a S?:) ~ th~ cOltfi«U.ratlon 

and loe,aU,,:.";. of. this, scbsyste~;.; :towa~ar ~ it ',!s l·ec~ed· that .. 

" 

, overall syste~ eonsiderat1ol'.L;", '..-:.:z:y dictate t:1a tachilieal char.actenstlci 
, . . '. \ ' . , ' ..,' 

a~ location o~ the 81 camel'!' .. 

, .. ; .. ~~?:'r":"· . - '\.j,.. .. ;.. 
. . ~.'IotI.. '" . ..,~ ~'_:~ .' 

t, ~~;~~ ~~: .. 

.. ~ .. ~ ... :. ... 
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.' , 

. ' 
fiL,~ .'c·41ke-u? 1?Ut:· 

'. 'otherwi&e ~hey- are' c.omple~e.ly· indepencar.:~ '0.£ :the sens'or, sub~ 

.' system. . Development, ari4 productiO:l" ·0:': '4~':'entry vehicles 'mus' 
. .'. . 

~~managed ~ s\lch'a way as to take ma~~:.r,"'l..lr!l· adv:ar:.:ag~ of·t,he 

common ;requir.ements: of the ~'"R:P~ '(Ir,. the. 'past "it ,~.as· proved· 
. . ~" . 

p'o,ssible ~asic8:11yto utilize ~he saril(~ re-en~ry' vehicle,' on' 
. '. '.,.. . 

. ' three' 'diffe~ent ~perat.ional. syst·ems. )' :rae re-en~rY yehicl~, 

systenimust· be cl~sel.Y· co~patibie- witt,' ·xec:overy 'ope~ations ." 
• # '.' 

.' . whi~h are' tJon~~te:d. by "the. 'A~r Foree. Th~ techilology ~f" re

vehic:\.es is' closely·'·r~lated. to Air· rorce bal~~stic,miss11e. % . ~ . 

. ' ent,~Y vehic;Le t:echnoiogy; . b.asic and' appl~ed ,r~searcb, a~ we;Ll. 

test'facill.t'ies f,or 'both ~es~a:rch'·and ·dev~lo~ent .re' iener~' , 
, . ". . . 

" 

The &asigl;lment of, responsibility ·for the re-entry veh:Lclea. t . -. . .'. . . . " 

I • • . . 

and capabilities. ':di$cuSse:! above 'and is ~ comple'te ~cc;orci,' 
. . . 

the DoD''';C~ 'Agreement. o~' :: August 1965. 

,It .. 1a -pr~poseci' to .ass:"gn re.s1?onsibility f.Oi: the comple 

. Sensor Sub-System 'tQ the C~.A. :ha Sa~sor. Sub-Sy.:tc 18. ,def 

·..as includtng ,the major c.=.o:-a a~semblias, Cl~8.-:I.n envil:oma 

~ont:ro~" 'any ciosa':'~ at::' ~~er~-~a~·~::ai:.r alectrom.ca ~ 

Pl'U'~~1.c8 usoc1ated' w'i:h' sensoz: op'e::.:l::l..on~, '-eha .~ce, of ' 

( j 

. ' 
, . 
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! 

~alte~up ~pools. 'In: addition~: C!Aw!1.1 be "re's?cnsible for 
, . 

s\1peryising the:p~ysic~l inst'alla:ion o;;:'tha sensor sub-sy~ 

in the sp4c~cra~t during pr~parations for ~a~A.ch (this may' 

accomplished e:t.t~er ~~, t:~G, sp~e'c:cai'-=' 0:: 's'ens~:' sub-$yst~ 
J . , " 

fa~ility, or, at :ens' 14.~ch :Eacil~ty; t?is' will" ,be 'de~erminE" ' '.' . \. 

( 

• i. 

i 

(, 

later) ~ particip'~ting in "the ·pre~launch system ~hec~-~:)\;~.t, c 
, .. '. ~...' ~ . 

certifying'pr~or to launch that'the sensor sub-sys'tem,is 
, . .' "". .. .. 

oper~~:lonally re{ldy ~ , Duri..;,gon ... o'rbit ,o?~r~ti,ons:~ ,the' CIA-( 
, .' . .... .." ' .. 

se~or.lcontrac,tor' team will. 'be' the pr~nc'ipal ~visor8" to tl 
'..;. 

Sys,t~ Proj ect Director, for ~en,s'or' sub-system 'operation. 1 

'in 
" 

the" case of t,~chnical' diff~c:ultiea 'a,.,d w~1n thejudgr 
, .·.f . . '. 

'" o,t 'the SPD' that m,ssion '::e.ilu.e may be . .'lmmiilent, there, bail ' 
. ~. ~ . .. 

:Lns1,;ffi~ient' t:!;ne ,to' $oli\!it other' ~~Qhn.1~al.' couna.l~' the 

, operational. ,decisions 0= '~ha S:?D .si4ali always· b'a ov.rrld1~ 
.' . '. 

This 'assig:nuent o'of, :ce~?'v·:.zibil!:;:y 't~;..11' ·J.tiliza,t~ ,capab11:' 

expe;oience and compete:-~ca 6·£ ,C:A-OS~ .1':.1 senso::: dev.l~pm8Ut 

;~ ~. acquis1tior;. ·mid. i8 alSo .·.;~no1star..t with tlie'196S ~. AIr ••.. 
. ~ .~~ 
I, tEl b} , It' 'is' believed thc.:~:: '.;hase assiz:-~~nt8 of .ys,t_ ,1i: •• po: 

't 

,j 

b111ty ',<-!!ll ,l'rovioa ::h~~ ': ::.;;=.est po.~.::d,bl~ degree ~f system 
.' , ' 

i:n~egr1ty~-pa::=icu.~arly ~ ~-~.ing ::~~ ~c'~\lis~:tioD. pha.e.' ''lh 

will iilsure :nax:lmum ,ut::':'i~~t1on of' e~:~e=,l.ence and resource 

are availSbla. ''Xhey. sl~vu.:cI 1r~su='e' -'::-,e lligh~st ,4e,ra. 'of ,f 

bil~ty 'in the eng~eerir~i :rad~-oi~:Z,v~'ich'Will 1neV1tabl 

9· ... ; t" .... c ~ ..... ~..;, -
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,,~~t~llite syst~m p~oj~u~ts i~dicat~s tllat such assignments' ofresPonSi~[ 

,are both feasible :and 'reaso~able.' 

It has been not~d ,previously 'th~t the Syst:=L1 ~~oject Dir-ectol" 
, , I· . " 

, 'would not be responsible for the sensor su~sy.s~e~:n. ':'he SPD will' , 
· . . . ~ .:. ~ . ". 

, have :no .uthority to en~eer 'cr ,d~re~t tec!mical mattars 'p~r~lY 

:inte~nai t9'~e senso~, subsystem, fz.or wia,he h~ve the '~uthOi'~ty':to 

, revis~ sensor subsistem 'profl:'am 'and' bud$ra~ ~atters, coordinated" 

'With ~im (he mus~ insure tha.t'fr.a'latta,r'ara consistent with 'the ove-r';' 
. . ... '. ..... ", ..' .' . 

· .; all master sChedUie)~', However, t.\e SP!) mus'-: conc'~l" 'in and. appr~~e · . . . . .., ',' ' .. 

'all iilte,r!a~e ~atters between ;ha sensor su.b~yst~m· a~d ~e' other ' 
'. elem8"nts of the, system.' ',Both tha SPD a~d i~e, CIA Sensor,' Subsystem ' 

.' . _. . 

~~Oj~ct pi:r'ec:tor (and their S:8/~D' ccnt;actc;:s, ,if uWized) must " 

have.free and ftin access, to c!as::.~ad ir.:ior:n.i~io:l a~ data' on aU 

,elements of the system, :1nc:~';'~::.::'iZ,diract,~:ccas's tQ' cone-actor _.'.1" 
, ~,staffs, 'plants, and test :::: ..:~~~ties~ , -;;~ow~ve:: , superVts,1on~' 

. d1r~ction, Of contractor,aetiv::~~,· s wi:.l be sclalY'~y ca'for,~ SeDSO~ 

, . subsystem and by SA'i'SP- fo:." :;'.:::er syste:a ej.~l"J.;.ants. If either SA FSP . . . . ~. . . . ~ '. 

" . J . consulta;10:' and resolution c:: ,;::~0prc~ia,r..~s .~~";. c~dar (the DNBO Will r . . . . . . 

10 - . 
,\. 

'" 

, I 
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'problems where 'div,erse p,os:".:ions: can:!o': ~c· ::~conci,lcd). On 

matters 'whare, ~ ..... terface .c:e~:::lY is ~:n.v9:'v~ci, th~ SPD sha.ll' 
. ". .'. . . .. .. 

. . ... &. , 
.~:.~=:.:.:..-.:..:. ,?~~S·~~~ ~~i~::': .. ~,~~~._.:;~:.,; 

deSirable ~hat,tha Ssti.ao; S~b-Syst~ l'.o~ect Offi~.a8siirl'a 
.": ." -'. • • 0' " 

lia~sQn officer 1:'0 the SPD ~ .. d' loca.:a., 'i:his individual 1n ~he 

,offices,. 'Kis, function WO'tl~~ 1)~ to k~QP' '!:l1.e .SPD illtoxmed or. 
..... . . 

,senSQr . 8ub-s~8t~ act1vit1.es ~ to, obtaiu ,cesired information • 

.the s'enso:r' sUb-s1~t~ =~r ::~a ,SPD, and ;,to'~:v. a8," 1_X'a~' 

. ' 

,11', 



'. 

NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/lARt 
DECLASSIFIED ON: 1 OC~OB~R 2012" 

l 
.1 

; 
·l 

j 

f 

i 

( 

i 

" . 
'--=-.--

i . . -

" 

'., 

SYS-ra:M MANAGCEMIENT . , . 

AssioN RESPONSIDILo"':IES TO ,A,r,P i. Osf.': _'_1'\ 
ESTAD.I.'SH :sY:aTIlM .. ftOGftAM c;,rll'ICIt (5 .. ,;,:,:,,; ; 

'·'1:STADI.I.H :SEN.OR· SUD;"IVi-TiEM ;aRci ...... ,: .: 
O,rP'ICcc. ·tOta" .. CIAt '. 

~ . '. 
, ,SVST:!M .PROORAM· 

. PACPAIU; OV."ALoI. .VSTCM .P;:~I"IC"TiO ... 
. P"CPAAIZ MASTC;' .... OG .. AM a'CHI£OULI..!:t . 
~ P";tLoIMANARY .... I£C· •• aCHIlQUL.E 

PAOGRAM COST .• DUDcaC:T CS~IMATIl 

'SENSOR SUG-SYSTIEM 

&;:STAGL.ISH SOU"C£.SIl&'CCTION aoA .. o 
1:.I:o.J;: "'Ii.. , 
A .... ·ROYIE SSe PL.AN i. eR'Ti"IA 

. AlEC IUYC ..... O .. O'ALo. . 
:ll. RIE"ORT 
eCG.N OCYELoO"M&'NT 

.AT£L. ... ITI:··.;a:HJC .. C 

'. 

SATE .. LoITC •• -.slC A' •• a,-y ""C .. ARE. 
PRC .. AIt.·, ..... 
CSTA.""'.H ••• 

" •• Ull ....... 
A"PRQYU ••• CRITIERIA 
"IlCIlIYI: ~lto .. o ...... 
S •• " ... ORT 
8.a1N DC¥C~O"M&NT 

SI II TC ..... IN .... AME CA"C"A 

.. " ... A ......... , 
UTADI..S" ... . 
.,.ue ",r .. 

. A .... ".Ve a •• C"'':"''''I. 
RCCIlIVC .... 0 .. 0 ..... N. "IEPORT 
aCOIN oaVC&.O .. M&NT 

,.,\lOY 4 •• a 
·A ...... ·Oyl& CO ...... " .. AT .... 

. ""._.ft.a • I'S~& "" .. - .• ,.c 

·.AUNCHYIEHICL.& 

CO .... CT.TaON "0" 10";'1) • 
... ~,&W "'No.N •• 0".". 
a •• 'N 0.'1 ... 0",&." 

. . 
·Cc.x":'hOU~·.'~-.·"Lv. O~!.'1 

......• ~, .... 
• ~.w;· t .. ~ . 
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~'';''''''''~\w_ · ... I;"I~ .. ·_.,J ••• 

:1., ~:'i'illd w1G.·;:h s!:o'..l::!.d I;4o·; eXCGGQ 9 !(2 inches ~ '. J.;A 

i:lc:-easG b~Y.\jlid, t,hiS" :aJ'::~~~"'n' vio-.:..~' ::acr~~re the mO'd~:;icat~ 

~n, the 

p~ccu.-re:ent, of ,s:':g=.:':fic2t ·(r~a:."~-:~ t!~s of. equ"iplnen.t 

prcce~~ing/proe~c~:;ion/i~t&r~:, .. et~tion· co:",ooAun1ty. ... ~ . . . ... ". . '., . 

. fo'1! ,'the, ~ffic!e::lt ope:-atio::>. of :any 6~ t~~ senSOl" su~-syst. ." . . .", ." . '" .. 

,this ar~i tra.;-y . ,j\ld~en,t ca=. be' .i:apos,ad ,wi tho-q.t penal. ty' to 
.. , 

any .pr.rt1cul~ .'~yste~. 

is, a. <i.sir: 

~le . bt:.t not ~r. e'8se~t1s.1' cha.r.a.et~=ris~;a. no exp.r1e~c. 
" , 

1~d1ca.tes ..... i-J:-.... -. !s not· USe<! near: 
" . - . 

as often a.swu·' ~1rst ~:.:·t:..¢~p&.·~ec.;. anci i"t· :thai-.tore Sho:uli' 

:~e 1nc:~G.ad 1:'1 the !lew ;.;~:-~e;:tal '~a~~;'" ,system ,C)n~1 1~ :t!1 ••. 
. ',- . 

i:.l,.we!g::'~~ Co:l:;>~.xit1, ~:~ d~liz.:-s ':1. ral&t1vely:mOd •• t.' 
-... 

, -
~~nt~:?la.t.¢ ,~o:a '-t'!l. new;saa:c:: 'ey~~~~;, a.. 4r&e 'm~e-~p 

. . , 

. , to ,cfo.~ ~~C! •• t:or.b!'''': ::.jjus-:~en~s, 3!";h.z- -1=' til.' pu'pO •. . . . . 

: lO 
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',con:templated t~a.t ,c:r~ss-track orb.~ t 'adjus,tments, of ~ny 

s,1g~1f1cance will' b~ 'attempted, ~nd the 'secqndary, prGP~l~ 
. ... . , 

s~on system ,sho,*ld 'p,e s~zed, accordingly. 'Lastly, 'the 
....... ~ . 

, 'secondary ',propulsion sys,tem. shou'ld' have, the capabil:i. ty . to 

de-,orbit the, ,spacecra~t 'in a ,pre-dE)tc;..~ined a.rea after" 
.' .' .. ....................... -'-' ................. -.~.-~ .. ~ ..... "'-............................................................. . 

'completion of ,the' operational m'ission., , 
• • ., • • ............................... .. ...... ~ .. J' 

--- o. As 1ssta.ndard~ pr~ctice in"the recovery capsules, ." '. . . ' .. 

US;~d in ~h:~ ~oa~~,'~d GAMBIT prog~a.ms, th~ :aVs f-or ,the' " 

new search 'system' must. inclucie a form 'of' self-dest'rUot cap;, 
. . '. ." .. . ,... . 

bii,;i. ty' if t'hey' 'ar'.' n,ot 'recovered in, a 'r~a.son~bie p~r10(i,'. ' 
. .., ' .. ' ..... .' 

'(1".e'~'·,: a'd1ss~lvabl~'piug 1n, the capsule which would' c~use 
~ .. " .. . .' . .... . 

p., ,The, grounc:l ~esolut:io~' a.t na.dir a.t the: contr&ctQr' 

,deS1pa.ted"normal de~1ln a.lt1t~de, w~ll be not worse t!i8.n 2, 
, ~ 

,feet '1~ the center 9f the, forma.t (this resolution will:' be 
.', . 

c~put.4 aa 4.~C~1b~4'1n,th.,Req~est fo~ Proposal). '~ia 

need 41rectlyreilect8 the USIB requ1rem.nt'1~ ~IT~ . .,.. . 

, ccmp~a.bl. p.:,~~anc;. 1nre.ol:U~ion. ~.~ th,~' USIB requll 

waa atat.d, ,the ~''l'' program, although ~n 1ta ''early. ~ta.c( 
. ,._. . . .... . 

w~ ~ect~d: t~ ~bta.:1n Jl.a.d1r ground :r •• ol~t~on. 01 thr •• fe' 

,or better at' 9~m11. p.r!g~&:alt1t~des.' Subs\1quatly", 1Jl' . 

oper&tion, the CWQlI.'l'sYS,te;l has been replarl), :rl~, at' 8f 
, " " " ," , ' ' 

.11M' per~c.e; ~h~ .xPect.~ ~ounci ~esolut:f.01\ ·a.t tbJ.a ',a1t: 

tu4. 18 2.7 'f •• i, Or, -better. , ~. GAl'G!T phot0Ih-PhJ'.'lxu' COl 
, , , 

.:latently 4e:mo~.tZ-&t.4· the expecte4' l"es~lut:l.on • 

11 " 
·W ~ 


