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_ ................... . 
, ,Dear Rut': 

:.' ,'!'his m~morandum :1s' in response ,~o, yo"U(r june ,17, '1968.. l~tter, askiris . 
, tor data ~ the National Reconnaissance Program (NRP). photographic ' 

.. systems for the' use of the National Intelligence'Resources Board (NIRB). 
You asked for the anticipated effect on tne products' of CORONA and ' ' 
GAMBIT-3, of currently planned systems improvements which would take . 
effect over the' next several years and estimate$, of the ·cost ,·trade-offs 
if the current program is continued and ita decision were made'to 
eance~ HEXAGON in the relat1velynear 'tuture. ' 

. <~ h 
'GAMBIT' • .; . 

" . ~ .: ,- ... 

~ 

... . 

. ,"Ii' 4·~· 

.. . 

.. : 
'", . 

, , ' 'There are two, changes planned for the GAMBIT-3 program. The 
~ :i1B ttiht! :raic:mwor.at1on ;-D'f ,8. du8.l xecovery capability effect! ve 
~ JllIDy{. D.~~ (~cdl~ ~» amR a cmnrml~ Efl!I(lIif1 ... ;(Imm <J'4 1tihe 
vehicle, orbital lifetime' to, 14 dayS'. We nape- "to' ex:tenm tibr. QrlUitiall 
i1f~t~ fUrther to'18 days ~i Veh1~e 33. ' .. ' . , , 

The dual recovery caps1.1l.e will: 

.•... ' a. re,duce the time between the time of exposure '<and the 
time the photography is deli ver~d ,to the photo interpreter when com- , 

'pared lf1tl1 an utended life lI(:1.ss10n using a single recoverycapsuJ.e; 

. b.: ,permit 11mi~ed reprogramming ot tlie second portio~ of 
the mission based upon first portion results; 'and 

c~ keep tbe.~ehicle trom being tilm l1mited at'tae longer 
mission litettmea. 

w11l: -
The increase in mission lifetime will do several. ·tbinp .. , It 

a. increase the probability bf successful coverage ot 
high priority' targe:ts by providlllg more acces8es' totheae targets. This 
:[s shown graphicallJ in TAB Aj , 

. 
b. permit'more ot the lower priority targets 111 hip 

'dena1 ty ,target areuto, be covei"~dJ and ' , 

.... .. , 

.. \ 
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, c. 'increaee the total number ot targets covered ,on eac;h 
mission at ~'average rateot approx~telr 230 targets pe~ each addi-
tional da¥. ' 

: . 'The' .econd GAMBIIl-3 chanae ia' .. lena mocU.t1cat1on which w111 . 
be incorporated in Vehicle 31 (approxiDiately 'October 1970). The improved. 
lens will provide more unito~ imagery across the. entire tield'ofview 
and will incorporate'a . change in toeal length trOll the present 160 inches 
to 115 inches. TAB B is a graphic' shoving the expected resolution acrOS8 
the field of view &8 well .. .the reduction in field angle which 18 'caused 

. by' the. longer focal length •. The scale factor willi ot· course, 1;)8 reduced 
in proportion to the focal. length. .' In add! tion to the ·redes igned lena J we 
will continue our quali ty c~ntrol efforts ·to iDrprove the perto~. 
the present lens. As you know, III' -3 pel"formance goal i .' 

... The .best we bave done to date is However, we do expeq " 
, some 1mprove~nt in resolution w res t~om our quality con~rOl eftorta 

. prior to Vehicle 31. . 

•• IIk. WI. 

CORONA 

.... The nom1nal COBONA mssion· is nOV .15 clap duration. We plan' to 
. extend the J~l and J-3 lifetime capabilities to 16 &114·18 day" reapec
.ti vely, effecti vein the fall ot 1968. . 

I; 

The percen~age of cloud~free photography tor CORONA m1a8.lona .... 
varies trom 58 to 83 percent ro~ the current 15-da¥ aai8s1ons. '!'be J.onler 
litetime is expect~d to increase the percentages .ot·cloUd-tree pbotosr&p~ • 
by.S to 8 percent. • 

to 'provicle 
Thi8 . 

IIDll'O'V8I,iM!mlt to COROlfA; 
.l)8:rm~t extencl1ni the 

only be .-de 'to. 
and con~~.ta· ot 

inS th_ vi tb • 

The CORORA"24-inch lena baa been rec1.81pe4 to -.lee. it e .. ler· . 
to manutacture. Thi. len8 i8 expected to provide JIOre' consistent per
formance, but this change muat be considered a .. & quality ,cCGtrol 1IOCl1-
ticatlon ,rather thaD. a -.odi:tlcation 48'1pe4 'to eahaAce the .• ,..tea 
performance. 1'h8 tirst ot the •• lena •• vu tl~ OIl M1aa1oD n03 •. 
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Although·. there may be s'Ome' improvement 'in the area ot opere. .. 
· t10nal techniques I th~re ~ no other 'app~ved hardva.re cbenges vh:l.ch 

'are expec~d to bave a signiticant impact UpoD the CORONA photogaphic 
prOduct. ." ,.. 

'Present Program Coata' 

, T.he cost estimates tor the 1972-1975 time.period are 8trongly' 
influenced by the proJected- launch rates.' Theae are j ot course I. subject 
to usn a4~WJtM~ts,' but tor the purpoae ot thia atuq, the tollov:l.nl . 

. aaaumpt:l.ona perta:l.ning to the'launch rat •• were ma4e:' " 
. . . :" . . 

. ,a. The CORONA launches vUl terminate as' soon ~, the 
HEXAGON system is reliably producing intelligence information. Add1-
.t1onal. CORONA systems will have to be procured in JUl.y·1969' 1:f' the 
HEXAGON' first launch slips beyond January 1911. : . 

b. FoUr or five ,HEXAGON 'miSSions/year will be required. 
The HEXAGON system was designed so that one mission would' eat1sty the 
currently 'detined quarterly .search. ~d surveillance requirements. ' The 

~.' t1ve miss10ns'per ~ear are, in accor~ce with the presently planned 
'launch schedule which is based upon' the 'need for coverage every quarter 
'with '~ne, "extra" system s~heduled to be launched in sequerice duringtbe 
yea.;r to provide ,a margin to compensate t~r ·po.8·ible taUure~. 

c. Four or f:l.~e successful aAM8~ miss1Oftaper' 'Year will 
be requ1red' w1 th HEXAGON. This reflects both th. longel' G~IT orbi~ 
lifetime and the :fact that the HEXAGON photograpbJ will satisty some ot 
~ ~ &m!lE"~=~. 2be ~ :p:r;OCW'Glelllt., ' 

.T ~.. . - ......1. . 

per year 1n order to insure'that the desired- number ot aucceaatUL . 
mAs&ioBS are accomplished. 

" :aue,d upon the above assumptions, the' program coata, are pro.,ecte4 
'as tolloW.: -' 

CORONA 

Launches 

Coata 

La'Wlch.a 

Coata 

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

n 1969 Fr 1910 n 1911 

7 . ':6 4 

··n 1969 
8 

n: \~970 ,rt 1971 ',:n: 1972 

7. 
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.*It should be noted that FY 1970 and 8ubsequent'budiets 
have 'not yet been 8ubmitt~and that the •• coata are . 
'8ubJe'ct to adJU8tment~ .at1_tea here:l.n.are:as reported 
in the l,te.t Fr DP (r:Lve YeV Detense Proar-) '1'o:r n 
1970 aM 'ub •• qu-nt ,e&r.·, '. 

. HEXAGON . 'P'Y1968' Ft 1962 Fr 1970' n 1971 ri 1912 

Launches 4, 5. 

. Coats 

*'!'he n 1910, budget requeats . have not yet been sub~1t~ed, . 
and F'I. 1910 .. 72 coats ,are subject to ch&nge~ 

. Costs Assuming HEXAGON is Cancelled 
... --, --.----~~ ..•. 

The following assumptions perta1ning to the launch' rate 
were made:, . . 

.. 

." 

a •.. Six CORONA mislions per· lear, USing the longer 11te~1JDe . 
. ' vehicle, w1l1 be required in order'to a1nta1n the present level ot COROM 

coyerqe. This compares with the seven per year presently programmeA tor 
.. J"l '1969 and is the same &8 the six per year presently prosr_4 tor n . 

1970. It 'is assumed that the present CORONA stand-bl capabl1:l. t1 w:l.ll. be 
ma1nta~ed. 

... ': .' 

• . . . . .. 
b .. It ,the .HEXAGON system is cancelled, it. may be desirable 

to consider CORONA system impro~nta such '&8 longer tocal ~ength .to. . 
obta~ improved reconnaissance resolution and the, incorporation ot.the 
12-inch. trame camera to satisfy' the mapping requirements. CbI.zlsea such 

: as this are teas ible but would reqUire significant booster JDOdit1cat1ona . 
to accomiDodate· the increased weight as well as maJor chanaes to the 

": payload as discus.ed below. . . 

... ...u.,. 

DYEMAN ..... ".". 

c. Six successful GAMBIT missions per year wUl be required •. 
'!'his is in line with the pres,nt. planning tor. n 1970, which .renecta ~ 
eUects of the extended' orbital 11fetime. The GAMBIT procurement and launch 
rate woUld therefore be seven per year to 1naure' the aix aucca •• tul lIi.s:l.QD8. 
Bowever .. depending ooUSIB· requirements, it iitq later 'be possible to reduce . " 
the required number ot succa •• :tul GAMB1!r m1.a:l.ona to tour or' tive 1t BIXA.Q01I 
re.olu~1on. is aclequate to cover, a .ufficient .~Uliber of lurveUl.ance tar,eta • 

. d. 1'he' cancellation 'ot BEXAOOlf will cauae the TIll wit 
C08~ tor other propa_ to be 1n~re .. e4 .:l.p1:ticaD1il¥,· . 

........... ... -: ....... .. 

. ' 

;' 
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Poss ible 'C,ORONA 'ImplPcm:men1a 

,It it is,considere4,d*airable to improve the OORORA re.olut1on 
,,' • '!,. ' to • 'V1IJ.u. a.pprox:l.lII&t.~ halt w8i1 trom the'pre.ent colton re.ul,t.' to the 
" ' '.. level expected trOll DXAaO., we would. prob&b~ •• 1_01) one of the &"H&oua 

proposed by l'l'EK'over a. year ago. This proposal suggested that either
r 

a 
32-inch ~ocal length could be' tncorpora~ed using the same des1gn approach 

, as the current J-3 configuration or,a 40-inch ,focal le,ngth optical bar 
camera could be incorporated into ,the CORO.A ~yste •• 

~e operational characteristics'of thes8,propoaed camera 
improvements would be as follows:, ' 

En1arled,J-~ QEtical Bar 

Focal :Length 32 inches: 40 inches 

Scan Angle 700 or'9C)O '900 or J.2()O 

Approximate Nadir 
Ground Hesolution 4.4 teet 4.6 teet 
frOlll Alti~u4e ot 
85"IM 

,other factors associated with pad and launch vehicle compat
ibility would 'obviously have to be considered in any selection between 

, the two' alternatives. Both de8isnS would require a booa.ter mqd1t1catiOD, ,: 

. .' 

. ' 

'and the' costs, are app'roximately equal. The number of launches would have . - .. 
to be increased to a roXimate 8 ear to ma.1ntain the area cove e 
since the' area c~verage per miasion would be reduced. 

, Mapping' Considerations 

,T.be 12-inch focal length stellar index camera 1&, nov betni 
des1sned tor incorporation into the JlEXAOOI system'to provide the 
capablli ty to produce larse scale mapa. However, ,a t1nal ~c1sion to 
incor.porate thi8 syst_ ~ HEXAGON baa not been made'~ , It the BBXAGOI 
program i8 cancelled,' 'iti. not clear at ~h1s time whether the 12-inch 
camera would be tJ.own &8 a. separate system or incorporated into the 

, 'COBOBA program. As an alternative, 'it would be possible to cCllPle~ "tlli!flit8 tlve~shot'proSr" tor, the l2-inch'camera tor, approx1ma.t~ 
However, it is understood that 8. prograa 11mitecl 

, va aunches mq not provide the repetitive coverage which ia ' 
" desirable, tor iarset updatins and coverage ot the reaidual areu, which 

were cl~ covered on the preV1oua'miasiona. 'Tb1s'questlon'1I. require-
menta ,1 •• ue w1l1chvoul4· n .. d. separate .tuq. ' 

... ' 

11._'.'. CAMB'rl/COBOBAjBxNJol 

, I' 
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Incorporating·the ~ 12-inch 'camer,a'into the CORONA program would 
. requi" the uae ot the THORADSB b~ter~d a ·camplewredesign. ~t'the 

CORONA payload sect1.on,· The 'l'HOBA1) SB Wies the THORADcore and three. 
'137,000 poun4 thrua~ .01'4 ~ooketa ~ pi.oeot the »r.aent thr •• ,6,000 
pound tbruat 801i4 rocketil. . .. 

Incorporating b~tll' a resolution improVement and a 12-inch • 
. mapping camera into the' cottONA. program would require the use ot Minutean 
'solid rockets. as.· ~e zero stage booster , Each Minuteman rocket produce • 
. 210,000 pounc\a,' ot· thrust and would require' active nozzle 8te.r1nl in or4eX' 
~o_J.ce-"P·· the, .booster stable. This ·add1tiOl1al complexity representa & 

significant.reliability haz~ • 

, . . A ·Poss~b~e.alt~rnate 'to using. the THORAD/M1nuteman b0C)8'ter ~~4 
be to change to the Titan lIIB. The use ot the Titan lIm tor CCBORA has 

; .. been stUcU:.ed·, .but the prel1minary investigation reveal. a· poSsible v1bra.-
." ·.··tion px-ablem. Cost estimates 'tor this alternative are theretore not . 

included as part of this. study I 

Cost Estimates 

Based' upon the above assumPtions., the program costa are .. 
projected in ~ B. A comparison ot the costs 88sociated with the two 
courses 01' action is itemtzed in TAB D .. It muSt be' emphasized that 

. HEXAGON termination costs and CORONA improvement costs are quick and 
'. rough estimates, without benetit ot discUS8ions ·w.ith contractors, and 

are subJect'to significant change. Also, the pos8ible C08~ reducti~ 
associated with reducing th, required number ot succe8sf\ll GAMBIT' 
launches from six to ·tour or five have not been taken into accoUnt. 

e will shortly bave ava1lable est1mat.es ot t ese re :uc~ one. . owewr, 
. : such' reductions would be stronglt dependent on the extent. to "h1c~ U8D . ~ 

requirements tor high. resolution photography. permitted cover~ ot & 
sufticient number ot targets atBEXAGOI resolution.· 

:ttl :Cm5ider.1:lg :-esol ... "ticm reql:.!rements~ .it .1a 1DtPort&ll~ to 
cUs1:f ..... g1J;~~ 'Q:e:-:wee:. ·;-:QDtfrra:t ~!.~\6:!a.! :C:;il:~r (\~~» ~,~x;~ a;;,;! ~ 
average resolution to be expected in collected pho"tograp~. For .example, 

, . .. ' 

" ~. 

.. ~. 
", 

the theoretical nad, 1r resolution 0.' t,ile, spec:l.:ri~&t1on p,er- ...... . 
. tormancegoal is achieved, would b however, since most :', 

". photography would be at oblique an .s ra r than at~ aver... .' :. '.; 
tbeo~t1cal resolution. tor a t1Pi~al w810n would be_ Both . t· 
theae resolution, .:t1gQres "auld be turtber deara4.ed by atlloapherlc, ' /. 
weather, and other qperat1onal. tactors ot a .tat1atica! nature. I· have . t 
asked the NRO Statf to prepare & technical pape.r det1ninS and s~1&1q f.' 

. the relationships between the' nominal nadir re801~tion and other' reaolu- .'. 
t100 t1pres· o~ opera-"iOD&l. s1p:lticance tor all lIKP s,.stema.· !ftl1. 
should help· in cl&r11)'1n& acae ot the i •• ue.' which aria. betw .. n atate-
~ta ot collectioa requirement.. on the one band AIl4 o.per&tlCDel plaml1n8 '. 
onth. other.' 

I. 
i, 
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{All' c'ost. ate NRP internal rough. eat_tea. 
.been macle with the contractors f .> 

No" contac:ta haVe 

., .. 
CORONA FX' 02 FY'1O FY71 n.'72 .!:Ul - . . 
Launches 7 6 6 6 6 

:::e'-'=ch 
Launches 1 8 8 

. " 

Cost IncrE;'i'ose 
" .~~; .. ~ .... 
... Inco~ora.t1on ·of· the 12 -inch Camera in the CORONA Program 

• 
LaUnches. 1. " 6 6 

.. ' . 
• '", t· " .. , ~ . eQat Increase 

A Separate Program tor the 12-inch camera 

Launches 'l ·2 

Coat Incr~ase 

Combined CORONA Beaolut1Qn and 12-inch Camera ProFam 

Launches' 

Coat Increase 

GAMBIT 

. Launches 

Costs 

HEXAGON 

Incurred and Ter
mination Costa 

Ettect on' Other 
~III 

~tal 

1', . 8 

8 7 l 7 

n~ Fr 69 n 70 -'. 
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COMPARATIVE COSTS FOR ALTERNATIVE COtmsES·. OF ACTION . 

Case A: . Continue HEXAGON 

HEXAGON : 

GAMBIT·, . 

CORONA 

Total 

*FY 1970 thro~ 1973 estima.:tes are based.on latest Five year 
Defense Program figures and are subJect·to change •.. 

Case B: Cancel HEXAGON 

. HEXAGON 

Effect on 
Titan III' 
.Programs 

. ,Subtotal., 

CORONA . 
Improvement 

. , 

11" e. 

Separate 12- .. 
inch Prosram 

**OP internal rough elt1ma.te.. Contractors, have not been contacted. 

***n 1970 through 1973 estimate •. are based on ateat rr DP an4 are 
subject toCb&nse. 

****DP intemal. .roup •• t1mat •• baaed on aix lAunchea per ,ear. 

.' 
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