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MEMORANDUM FOR LT COLONEL STORCH, SAFSP

 SUBJECT: NRO History

Attached are Chapters XVII and XVIII of the NRO history.
They have been reviewed by Paul Worthman and Ralph Ford, who
appreciated the opportunity. We have no comments to make on’
the draft chapters and are returning them for your action. .

— ;
FREDERICK L. HOFMANN
Colonel, USAF
7 : Deputy Director for DOD
and Interagency Policy.
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XViIl PROJECT UPWARD: THE NRO AND NASA . -

Cin ’;162 John H. Rubel then Dppdty Director for Deférisé Rééeafch "
' and B neermg sug geated to Dr. Robprt Seamans, Deputy Adm’m.btra~
tor of NASA, chat f'a n’hmber of Azr Force deve&pmems in latmc‘]

vehicles, spa..ecraft, mstrumen‘aatmﬁ and data reductmn and pr occasmg; , -

lead to ot,hA r cornphcatlons.. In F ebruary 1%3 concerned -'be duse‘

‘ "htt,le urogress had been made toward i-nvolvmg the Alr Force zn a B

E ,lunar TECcOy malssance program. Rubel wrote Jooeph w. Charyk

U”derse“&aﬂ" of the Air Force,, and DNRQ, to soln.u. h;s v;,ewa. :

oy

. mission?"’
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'NA.SA, : as 1t devglébeé §ubsequ_e_n-t'ly,' did. notAha,‘ve f;uité t-he'. ééﬁaé
view of :t‘n.é p.’robl‘ér'n a'v.‘s" did J ohn Rubel Seémans haci earlier Prclapésed
to J 9.me> Webb, l\ASAlAdmlmstrator, that NASA contract mdependently
for an unclassi ed camefa to be carried in the Apollo capsule and to
be bvnt zrorr; spec1f1cat10ns supphed by the NRO (Actuall_y, Seamans .
sugge sted that CLA, spec1f1cat10ns be used, Wthh 1mp11ed the Corona L
camera. ) By mxd 1963 Webb and Seamans werel seriously t.:mnl\mg

abouf dn arrangement Wthh would allow flylng "unclasmfled" cameras .A X

. :m Apollo in so*ne apphcatlons and a "classiﬂ.ed“ Came;ra m the same R

: ;spaee fo:c other apphcatlons, those presumably des;gned to enhance the,

L retrlea al of 1nfe,111gence m.formatwn. J‘ohn McCone, Dxrecwr of

'ACentral Intelhgence, and Webb and Seamans also consxdered_‘havmg

v '\ASA dnvelop an unmanned lunar reconnalssance vehtcle whxch woul.d
. relay informatio’n to the ea’rth 'by electromc 'm.‘eans«. That program
apparently had begun wu:hout any dn'ect 1nput from any NRO source. B

. So*nev.bat to the astonzshment of Dr. Eugene Fublm of DDR&E

N

E pmtures and much better electromc mte igence than unmanned fhghts " i

k C.haracterzstz.cally, Fublm ca.teaormed that as sessment as ”not based

‘ Webb c0ncluded "that manned spacé fhghts would produce much better AT

on ,any cor‘zcrete mfo(rmatzon of wh_:_.ch I am awarg; -’,I behev_e my( knowledg‘e
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to be complete in’ thxs a.xea;," 1n gaaamg. Fubun mdmectly clauned s

" .

; c:recht fnr ongmatmg the notmn of developmg an unq.lass;ﬁed camera f- ) »

: »whlch, for some mlssions, could be replaCed by a "classzﬁed" camera
12 - :
' .separately developed

Lunar Orblter, aé such could trace its ong1n to a 24 July 1963

meet:tng between Col J ohn Marun of the DNRO staff Dr. Fntz Qder e

L f"a reasanable tample e.f the lunax sm'face” at a msalnﬁam of
_-'ﬁve Ieet, using an NRO camera for e smgle paSs at a twenty'»nautical- S

rmle altxtude. He antxcipated a one~pass masswn vm:h the vehxcle S

Pr"ceeding amund the. meon and back toward the x&arth. elec;mmc - ,

Nadimt °f thé phmog*raphy nccurxwg 25 nlcse as passxble to ﬂw gart‘h L

s nordex w im' ‘ 5  ebt ﬁhfﬂw byest :

o :'quality* photegraphy.;
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Dr Qder zmmgdxately propnaéd the nae éf the eqmpment developed L

by Kodak fmr the Samos E 1, E-Z p"_ fligram 1-' Oder s vzew, Eastman

Kodak sould huﬂd a paylaad mcludmg camera, ixlm, web pro::essing, _

. and sganmng unit for a total welght of about 120 pounds. Oder be-

heved that the equxpment could resolve details at about the seVen-'bf
ft:ot 1eve1 irom an altxtude of 20 mxles. Fub1m also emphastzed that B

the mission '!. . . is deslred as soon as- possible, within the ne-xt

certamty of reqmremants far detail and scape a{ coverage. $AF SP was

| unable to. recammenﬂ any of the camera systems developed orin’

development ior the NRC) In qrder to make ’tha beat dcmsim. EAF&“ o

Itek, and Fairchild. Greér recommended that each contractor be
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told tha* P«ASA and the Department c)f Defense were studylng the use

: esteﬁd 1bn recewmg -a;propo;z.a;l. The work was: to be conducted under

. the 'covez% »o{exi's‘tir.mg».s,eci;g'rity arrangements .(At that tlme the later -
Byeman sjrsi:ein‘ h‘a<.iA ;xet béex‘u in’stalle& "“pecxal Handhng" stamps in
combmauon with Secret or Top Secret clas sxflcatxons constltuted

the doc@ent des:.gna.tors, ;nd éxclusxve handhng channels protected

T access )

(}reer s eiﬁanizati_én concluded that the fsj_éverai principals would

’ sible for des:.gn and f, brzcamn ef the prmc:ipal Aprxllq serme Vehir.les. .

istrative chffmulues of such an approach were consulerabh.. For

- pracucal purposes, the exxstence of the Gambit. Carona, Lanyard

-\v,-.

~,'1.;.'and Ar on sateihte raconna"jsance s stems was unknowj":"?]outsxde

e the select g‘ Oup that cl 'eleped

o that reconnaxssance c)perauons af the"‘ ,_,o:aen system Quid be 'cmnprm .

‘ ‘ 'mlsed by its use m cou;unctmn w:.th Apollo cOuld scarCely be ignored

By ;_,:cqf..-n- a

"of hls camera system in cony,mctmn thh Apollo and would be inter- - -

Although technology seemed ‘mhkely to be trOublesome. the admm?- o
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‘ The resultmg hérm mxght be su,bstanual On the other hand developmg
a ne;*f camera aystem for NASA‘would const:.tute a massive aml costly
dupllcatlon of eff.ort Whlle ésszgﬁ1ng suéh a éeveloPment tov one uof
the expenenced contractors could have an adverse mﬂuence‘on the.
i)rogram of the cruf.:.a.), Natmnal Reconnaxssance Program. W1th thé |
ISamos E- 1 system bemg used 1n the Lunar Survey proJect, the Itek, ‘

_ Kastran, and Fazrchild camera systems proposed for use in. Apollc o

:representauves (clnefly leham Tay’.lor, Assistant Dx.rectxar £or

Engmeermg Studxes. fome of Manned Space thht) that opened on

24 October 1963 Although the NASA ab,)ectwes cauld not then be LR




NRO APPROVED FOR RELEASE -
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 3 AUGUST 2012

BYE YR

fz?om an 6rbit .80 miies abeve-the sﬁrf‘ace of the m'oon arid that ar- L

r:.age of camera systems wauld not mt»..rfere w;th the pnme lunar A

<land1ng opera:t'ons assxgned to Apollo. o o

Gen«ral Greer had responaed 'o the 1n1t1a1 NAbA approach by :

estaohshtng a spec1al study group to dehne the photogrametrzc charac--

. terlst;cs of the lunar surface and to estabhsh the parameters of a

,-vsu:.tabl.execonna:.ssance sy.ste_m. NASA had somewhat arbztranly

_and xmreahsucally called £or ground e‘ _tmn ' f two mczhes in the S

; was the best combmatxon was a matter of evaluatmg tradeoffs between
‘ welght and re somtwn potentz.al. Greer was. ccmfxdent that a sound

; supportable chm;'e could be made by 1 Aprzl 1964 tbe date NASA )

‘ feasszlity a.nd desua’bxhty mf;the' basm hndertakingi Negotiatmns to RS
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-‘ that end had begun durmg the flrst h;lf of 1963 and had culmmated in -

a forrnal "DoD/CI.A/NASA Agreement on NASA'S Reconnaissance

.Program" dated 28 August 1963 CIA partxcxpatwn was to ‘be exercised 2
:. through the Natmnal Reconnalasance thce., -‘I‘he core of ‘the doci.zme_nt :
was the acknowledgemtent ", .. that NASA has a requiremenbt 1;0 “

' per£orm both unrnanned and manned lunar reconnai;sance operatmns,

and w111 in some cases be reqmred t.o test equlpments m earth orb1ts .

= ”pnqr to engag:ng 1n luna,r operatwns . ," The counterpomt was -y

. topreserve these capabilities;
o .éensiﬁve '." . \l";_‘?‘"“
The aeneral arrangement for startmg the prOgram provmded that -

the NRO wauld ,revzew and venfy the compemhtlity of NASA reqmre-— ,

‘ Wmtten "on" in the copy filed a.t SAFSP. bu.t apparenﬂy meant to
read "in " A
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"wh1te“ contract to prowde a plaus;ble "cover" for the development

- and procurement actmns that ultz.mately Would iead to dehvery of a

\'l

' fsystem for mstallaﬁwn in the ,Apollé servzce module. The agree-?':"""
'ment also assumed.tha_t.the .prog‘ram bg .qo~rr1axxaged by an NRO and
a ,NASA 's.eriiOr staff ‘rr;amber, 'Wi,th the 'I\'\I.R:.AOvrﬂembe'riof' the ‘du,Ao‘;;r«‘:.‘. :
v1dmg the deveIOpment management functlon and the NASA member : IR

' overseemg lxazson and mterface ma.tters. All three of thcse premlses o

‘ were to cause manageme t dxiﬁculties as the program prOCeeded ‘ "

’ arrangement was to be equipment ", P wlnch does not rec;uxre per-— Lo

formance equwalent to clasalﬁed NRQ developed hardware PP ,"- o

CF 'ﬁ:e ServiCe module was the element of Apallo thae remained
" attached to the Command module in luna: orbit whxle the landmg B
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- In practice,, the phrase Waa all But meanin'g‘l’éés’azid \mm i-‘eniain'sq

f unti.l or unless the nat;onal admlmstratmn dec' :ed to declass:.{y

satelhte photography that d:.splayed resolutxon eqmvalent to 100 feet
or b:t;a‘rf In t‘ze chmate of the ts.mes, such a.decz.slon was nof:‘ |
credible. < ? C = N
A’é 'cbmpar'eé té'thé ‘ﬁsual NRO éé‘he’&uiés for déveiopiﬁe-.ht a;id

- cperaaon of reconnaxssance syatems, the Apollo resonnals:sance

5 ?"aba.ndoned* the plans:‘lazd out that month assumed -that NA&A wuuld"“f_";
" make the final selectxong'n the strength of NRQ recommenda:ions )

Contract award was scheduled for May 1964, elwery ef engmqgring

_and cost mcdels by January 1966 and aehvery af the fxrst paylaad -

(though fot wholly operational) s
B éonfigxii-ations. : ‘
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In a 6 Decembe:c advxsory to Colenel Maxtm, in Washmgtam _.

- Gener al Greer took except:.on severa.l pmnts of the omgmal agrée-
‘vmen‘.. i{e parucﬁl‘arly objected to the nonon of a counterpart "white" o
NASA. pontract w1th the 'selectedk camera .s-yéltet'n develéper. ln Greér 's

. viéw, such an #rr‘angékﬁent wo:ufl-d' offer , A;  .' 1;*0 a;dvél;i;ag'es to e).ther.' -

N.A.Sr or DoD . . .F' and would crea.te an opportum.ty ".for madvert.ent .

o bu.t aenous vzolatmns of procurement regulatwns and fxss.al control

"Greﬂr added "In bneﬁng the » s cantractors the week of 9 13 S

: December, SAFSP w;ll mdicate that . . . contracts resulung from '

: 'Phase I stud:.es mll be controlled and admx,mstered by SAF&P under

j ..goverm'nent basxs. All

‘and invited to propose on a no-cost-to<t
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three accepted the mv:.tations. . 'I‘he grou.nd rules for proeeeding

specmed maximum use of emstmg hardware. lunar recqnna.xssance .
' f_ signiﬁcant E

nd landma on the same ml.sswn (whxch rep:tes 'nted

_ Welght constramt in that I}ndmg chsposables m:.ght have been excluded _
irom a reccmna:.ssancc-only system), a nommal BO-mLLe oxbr.tal ‘
altxtude (dlctated by the reqmrements of the landmg and rendezvous N

0peratwn). and a nominal aeven—day m:sa:.on mth a smgle system. e

was pot achxevable by any cambination of f;lm and optu;s achievabla ER

tha- Weight Seemed*demmam wnstramt on T
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On 13 F ebruaz_'y,_. Greer Vapplt_)'i_nft‘g.d an evaluét'ic;n bé-a,rd to c*ghsider (T

A . : ‘ : ’ . . 'V """‘.' * ‘ . . .
‘a-nd .ra.t,e the ccntr'actar vSubmisaions. ‘ Fmdmgs xeached hxm in m:.d- B

2 ,_;‘ .

'._vaiaI’Ch Somewhat surpr1s15g1y; the evaluators concluded thaf ncme‘ |
of tne "*IRO developed systems cculd sat:.sfy the NAS.A specxﬁcatxons. .
E The Gamblt oPtJ.cs most nearly approached the desxred opumum for -
e 8~0-m11e Orblts, but at 1ower alutudes a mod:.fmatwn of the Lanvard

o afforded advantages. (Lan, ard mcorporated a panmng system and |

}”.Gambit a stxip camera Snmqsyatem with ’attrzbutesiof both seemed

NASA had def ed ) The report

o necessary to perfdrm th

v NRO systems evaluated. 'f The evaluatzon team estimated that 18 to N
- 24 months would be requxred to develop such a system. NASA‘

schedule could readily accommodate that delay.

”""“i“:al. SPe‘:iahsts vaideﬂ_ val ;ﬁ .A,Vkassastanf é‘. . e
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In separate correspondencﬁe wu:h Martm (now a Br:.gadz.er General), ‘

' Grear remarked that the uncertamty of the Apollo reconnaxssazrce '

- "profhe precluded any clearcut payléad recotmnenda.t:.ons. But he had

no doubt tha.t any of the. avaﬂable large systems (Corona Mural

,Lanyard or Gamblt l) could be mtegrated with Itek or Faxrchzlef

'10' -
ste-llﬂar‘-indexmg cameras in the Apo_llo command and s»e.rvz.,ce mpdules. o
- The evaluatiﬁg group had conéluééd tha.t EK's éstimﬁté of fGambit" '

. A‘capab:htxes was realist;;c whﬂe Itek's proposals far use at exther

- v iew of the $AFSP team, an orb:.t as law as 23 mxle.s mlght be required

1f either Lanyard or Gamb:t were modzf:.ed for Apnllo land.mg survey

‘ ,purposes—-and even then resolutzon would mt approach two mches. B

. altitudes of aboyt ten miles, = -
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Such an approach would of courSe, reqmre a comglete revismn EEE -

i . . '.'.6

of exxstmg concepts- NASA wanted the cameras ‘in the service module,

:‘k.‘,:rot the landmg module. Perhaps fgr that reason, NASA proved no .. B
more ready than SAFSP to select ‘one system or. some swtém‘composue
on tl;~.e étrength of the 1n1t1§.1 study-. In Apn}. the space agency _ ‘
“decz.ded to aponsor a six- ménth eﬁgmeermg evaluatzon of Lanyard, o

o Gambxt, and "a small mappmg camera" to prow.de an engmeermg

: that system selectmn would occupy i;he balance of 1964 ’L‘he general

| } premises o; the effert were apecxfzed in NASA/DOD agreement dated

. fzo Apx‘ll 1964 an& a statement ef work forwarded to the NRQ early

'NASA propus ed cantracung wzth North Am rican' far gtudnes on the




NRO APPROVED FOR RELEASE
DECLASSIFIED BY: CIART - - .
| DECLASSIFIED ON: 3 AUGUST 2012

BRI

_ integra.tmn of each of the candxda.te carnera systems mto the Apollo

,-‘ N

; spacec;raft The preduct of the study effort was 1ntended ta be a Pre- B '

- 11mmary des:.gn and system specxfmatxons' for each of the canmdate
systems, mterface speca.ﬁcatmns, a stateme.nt of detaxled photogr.aphlc "
requxrements, cast a.n,d schedﬁle estﬁnateé, noq-func..mnal moékups :
of eachcamera_SyStem,' anﬁlan NRO. évaluatz.-o-n v.of the st.uc:l;"e‘svrwhmh

. would include recémmenda:tions for 'fn'xit.he.f déveibp@menﬁ if approprig"{e',_‘ s

o Apono that mcluded a fully ca.pable Iandmg moﬁu.le, It appeared that

B 'NASA had somewhat reluctantl.y accepted the we;ght and orbital

o ,constramt reaht;es which had became ohvious to. the SA:E‘&P avaluatqrs
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]

,‘operatxon of the camera system, the canmster af e\posed ﬁlm was

to be transferred ta command module and the cameras Jetnsoned in .

_ lunar orblt. As prov:.ded for m‘the bas:Lc Apolln 0peratxons plan, tne |
servme module 1tse1f would be Jettxsoned before the command module
‘e_nterec? _thg earth"s'atmosphere, ‘.S.om.e';aspe;':t_s bf the.; propose‘d missioﬁ-'-. -
.é,r, inisaiQt;s-7ré£5ined,_'1:az{ge_' g_lgrhénté cf‘aifnb:iti;;m.: transfer o_f hlm | :

-cannisters from one module to another conceivably could require an . -

: As an alternatwe plan, NASA pxoposed that the camera systems R
be operated from the congoined command and service. modales in the

course oi a mxsswn which Would include a manned lunar 1andmg and Do

Aand septemher 1968 a.s an operational rea,dmess date i‘cr lunar cperatmns.

. -8
e
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George E. Mueller, NASA's asaomate adnnmStra.tor ior manned

space ﬂzght, foxwarded the NASA work stateinents to Dr. Mclelar;
: on 13 May 1964 On 22 May, C‘;eneral Martm formaliy SQnt iten to S ]
General Greer with a statement of McM111an‘s approval a,nd dlrectmn ; o
that tbe undertak*ng "Eroceed 1mmed1ate1yv nl-.,, | : - o S

By rmd .June the bulk of the $850 000 fund made avaxlable by

' .’N_._ASA had 'been obligated on contracts 'wjlth ($289,‘ ’,600), .Fa;rcmld

| (5123 560) and Eastman Kodak ($312, 000) SAFSP sstimated that about

a'lmo'st pre-diciabli»-léss »thaﬁh" th-ree'hidntﬁs' aftéff the séhe‘ﬂulé lia.d o

been approved In Ju,ly, N.&SA conc:luded that u would be necessary , L

© to complete des1gn revzews for the service mo&ule in September 1964

'{'Asame 15 weeks'e'

o Wllllam Taylm:, who had became the senior'NAsA member ofthe -,
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_”pro‘]ect team, ‘also spec1£1ed the prel:miﬁary reports from the thrée . o

_ co'ntractors w'ould have to be avaﬂable to NA.:.A and North Ame-r‘m.can | o
| by 30 September 1964 vaen that schedule, N.!’AS:Gl e*cpected to T

| ‘ sclect the prei rred camera system COncept early in October rather
than late‘ in Deéembert Aljth.oubvh the changés weré somawhat awk\jz;rd .
and requn‘ed an undesxrable acceleréuon of study effort SAFSP |

.arranged for the completmn of presentatio:ns by 29 beptember (m L i

;_.‘,Los' Angeles), the reqmred mockups were to be delwer ed appruximately’ N

" two weeks earher. o

e for 2 f.easzbﬂ.ﬂy &é‘é é;'ri tion, ,Ha@é&ﬁ ’p’rbpés‘ed:ta marce his eiagiégpiﬁn :
of the payload contractor studa.es ava:.la.ble tQ NASA no later than ! -.‘- '
'15 Qctober. Assummg that delay, Hanson suggested that 2 decxsmn o

".Von payload selectmn would not be feas;ble before, 15 November‘ " o

» "'.V-"'ed,-,tu compkte planmng

»;kteﬁt af 'tbe s;.).eszted

| jéél?d. ”,,ledulmg arrangemﬁ nt iox ¢

o system, _ Hansen chd not expect w be b).e to putthe total aystem on ','

".(:ontract unt11 about mxd Marchwaf 1965 Althaugh he dxd nat seem
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particullarly uneésy abé_ut, thé' C‘;“Péaﬂ.ﬂf Of the ChOS'e-r;';;sgé;h to ,slatiéfy o
\IASA needs, Hausen expressed scsme ﬁervousness about the. com- i

1 o patxbzhty of the Apono gmdance and ngatxon s}stem With the Cam”a W
: teupment P | o - '

The 29 September presentat:.on of flnd;.ngs proceeded on schedule, .

' 'somewhat szmphfled by the late delet:.on of the Itek mappx.ng camera B

from consxderatlon, and m October NASA began evaluatmg the sub- -

' misszo ns.‘ By thai: txme it waa ‘erfeatly clear to all ‘concernad that

) the released NASA requxremem for resolutmn. 1n Martm s snew there o
’was no s1gm£1cant dxfference between the candulate system in terms

.of themr complexxty or compatxbmty w:.th Apol,lo subsystems. The
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'exmance the £e§s1b111ty of sata,siymg the area ﬁ&eraae reqmrement .
 fnless than four days. " | -
 Although NASA did not quite meé‘ti‘t‘;s intended lSvNovembex. a,e-.aa.»_
lme for selectlon of an .Apollo camera syatem, on ?0 Nove:'nber Dr. |
v N'ueller advzsed Dr. McMﬂ.lan that the SpaCo agenny had deg.lded to _ f. -

’ "proceed w1th the development of the mappmg system m combma.tzon e

Do with an adaptauon of the Gambut camera,. On 27 November, General

R ,‘Grear inﬁormed Itek pi the;d"'msion ¢ .',f;pxuceed with the dewlpgmem af

' ‘response to Itek's reQuest fc:r a debrxehng, o the system selectwn EO
”process, General Grecr explamed that the selectzmn ’had been made
3 'wholly by NASA. SA FSP's contnbutmn bezng only to prov:&e a techmga.l

_ ,, 17
,evalnation of each canda.date system‘ _

were mtended to collect data on lunar landmg sxtes. Ranger, Surveyor,.

Y
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Lunar brbxtor programs were proceedmg t;oward operatmn in the 1964-»
,1967 penod.» Surveyor was a la:ndmg vehcﬂe mtendad to periorm a e
lmuted Survey of the lunar servme and envxronment but Ranger -
: »and 0rb1tor were photographzc S}'rstems. Rangér was Jlntended to retur_'n .‘ -
only relatwely low-—regolutlon photographs, but the Lu.nar Orbltor o

mco*porated a combination of medmm and shnrt £oca1 length cameras

o Lunar survey program for more than a y‘eax M, '_," the decxsion for A
‘an attempted manned 1and1ng base& on cemlusxans extrapolated from

' _' L\mar Orbnor s da’ea is apen to sevare_ sciemxfic. pubhc and
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2 R m-w

in dec1dmg \;\;hatever to proceed wnsh developmeﬁt af the. Apollo survey
| system was the vahdxty of NASA's haza.rd assumptmns._ Hansen »
1 | ‘beheved that J.i the detectmn of obJects 18 mches on a szde (or hoies -
18 mches in d_lameter) remaxqe‘d a fun;damental NASA re,qmrement and
.the, pe££o¥ménce of Luna;% ‘o'rbitor; v.fa‘s_n'o bétq:.;er than j:hat_,,pi';edic;l;éfl'- .
i from. pi;eﬂigﬁt s}.révt‘em'stﬁdi_‘eé, 1t *;vauid béé.ome e;s;nii;l:to fly a - |
h1gh resolutwn ca.mera in a prelandmg ,Apollé opera.‘uon. -

Colonel _Ha" sen d! not behe've tha elther the Luna.r Orb or

' would be requu-ed to lcmate and vahdate land:mg sites, there was no 'A

pomt in des1gmng for a dual mlssmn (both man land;ng and mapping

It

system in the eqmpment of~a luna

sopardizing attainment

than create LY non—essential ,ncum erance ‘
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of the pnmary landmg obgectwe.", If the 1andmg sites had not been '

o certzfmd whmh seemed hz.ghly probable, then the przmary ob,;ectwe

8

of the 1mu4..1 lunar m:.ssmn would ‘be to c0nduct reconnaxssance.
Carrymg his arguments to thexr 10g1ca1 conclusmns, H.mson contended
. ,nat the 1 most sensmblevcourse for NASA would be to develop one '

camera system optxmmed for a survey of a.ppropna.te lanch.ng sites

‘-and another fo:: the performance of lunar mappmg opera,tmns as an AR

S lauding,

"»to s:te survey. and dxd not pmpose 0 make a decaswn on the fmal R
'.»need £or an Apallo-conducted landing sa.te aurvey saoner than 18

X months befcre the intended fhght date of the propased mappmg and )

e was the main propcnent of u "wa‘rd and that the AP”HO prog ram vm‘ﬁnagers, :
" in Houston anticipated shght need ,for the U__ward equipment in pre-

‘ 1andmg operatlons. .
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 unlikely initi‘al .ciperatiOn. . ’Io-ihat. exteni Hansen's‘v reaéoﬁi-ng was’

' 1mpeccable. But there wes as yet no indmatmn that NASA had

L

‘rabandoned the notlc;n of combmiﬁg a l.unar landmg thhmxa .c ontmuﬂmgw R
' detaxled survey of the lunar surfa.ce at some later date. Su‘ch,,a.

V\mlssion, should it evantuate, would almost sz.J.rely ?eﬁmre a'..>sdrvey

system mgmflcantly dxfferent from thaf ml.tlally pI'OpOSed for site

19

' survey purposes. _

Fcr pracnqal purpases! :

arly a year olapsed betiween the original ..

presentancn pf the data which led to the selection of _the C

no mBJOI 1Ssues ‘arose in l:he parwd and no. algmfz.t‘.:ant dec!.s:.cns were SR

’announc ed.

SAFSP (w}nch aftex J uly 1965 wWas heaﬂad by C‘reneral Martm)
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"On 28 September 1965 the deszgn studles produced by Eastman.

v ;N’orth A.mencan and Fauchxld Were rev:.ewed in detail by NASA and

oAFSP people at NASA headquarte rs, and on 13 .OCtober at the Manned L

Snace Flwht Center in Houston. The prmc:.pal purpose of those :
meetlngs was to r°v1ew camera modzﬁ.catmns whxch had been: proposed S

“in the course of the design studles and to evaluate performance versus-_ '

cost tradeofis. g

: _ In June oi 1965 even befare ima.l decxsimxs ou what modn’b .
camons would be accepted ha.d heen made, NASA .Eorwarded a purcha.se "

reguest for $4 muhon to the Special Prmects Qm.ce m ccver the B
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' Although the mndamental reqmrements for a mappmg and Survey

.5ys.tem assmla;ed W1th Apollo d1d not change substanually after theu'
- "‘-miual approval by rmd 1965 NASA had refmed 1ts undnrstanding of
'_ ,.’some of the deslred performance attrlbutes of Ugward One of |
j NASA‘S p.r:[mary objeqtlves was t§ avmd t_he emergence of any ‘re.quir»e--A -
. ment for t;vo systems, or for §ne system thh twe dlgtmct models.

Thus, for example, although NASA st111 wewad the mapping and survey

‘ _'system as 2 demce pnmanly te ded to ver;fy the adequacy of potenmal

| _capabihty of perfcrmmg survey misszons at an alnmde of 200 nau.zca,l
S mlles. - Exceptmg the probamhty that the site survey mis; sion. would

'1 not mvolve a manned landmg, NASA a].so 1nsxsted that tbe surVey

L ) mxssmrx provide :Eer the completa exhaustm. " @I all ﬁlm carne&

"."'from 10 to 30 pbunﬁs af mappmg hi‘m ra:_er ,

: Origmall*y pr0posed when Faircbﬂd desagned the mapping camera ‘»? I
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sYstem. NASA also wanted. the mappmg camera to be des:.gned g0 -

mc.t it, could be carrled as Sepa.rate mstrumentatmn 1ndependeut af

the Gamblt carnera, a,nd serye as the sole photograp}uc mstrumentauon S

on lunar missions su‘bsequent to the» initial’ 1a,.nd,1ng.' However, jwhene.ver'.
the Survey.C'amera was 'used NA,SA' wan.ted the mapping camera to be L
' sxmultaneously operated Fmally, NASA wanted the radar alumeter

element of the complete camera system to be alzgned 50 that 1t would.

ther tb' n dzstance to the ;:enter '

i E - ' ‘shaw absoluta altuude ove' 'terram

_.';n- ma’s.s:,t:xf.the mqonaeamd: wmﬁ.ed a radar Fesolution of about ten fee

‘used to dete;rmzne the prec:.se scale af lunar phmograyhy. In earth

o photOgr aphy some man—made ob,)ect or some na.tu.ral abge:;t wuh knov.m .

'measur ements was mvanably reproduced ina sequeme of phmography, '

- Ne “sp:h,imft;mgus scale factors <o i f‘be expented to ap"" ar |

the Apolla Pro_]ect Ofﬁxce. . They were not nec ‘s_sar:.ly compatahle-- s
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W1th the objectwes of semor NASA management, whmh had to cepe '
‘ ‘Wlth problems cens:.derably dxﬂerent £rom those emuuntered; in the g
design and development of a lm,appmg and survey camera system for‘
~ an Apollo ’mlss‘xo.n.- In November 1965, Geor’ge qul_ler adv;sed the =
T new diréc:»to‘rA of’ the.‘ ﬁafﬁonal F;'éc'o'lnhai.ssance Offlce, Dr.' A, H :Flax;
' 4. that ". . the demends of ether programe reqmre that we ‘take a |

K very cons.ervatwe approach to M&SS develqpment. Thc. de51gn shauld

- 'Mueuer asked Flax to "do everythmg pnssxble" te restore requxred
fundmg levels to those contemplated in the or1ginal esumate.

Although Dr. Mueller could hav*e had tm mure than the prehmmary

i .esumate m hand when he adv&sed D‘ . ;ma:: of }us coneern abaut fundmg.xy ’

.$3O mﬂ.hon. By December the esumate was .‘550 4 ml.llmn, and that
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figure dzd not mclude expenditurea before J uly 1965 Of the total

; » 343 5 m11hon would have been expénded through the flrst ihght and i "":__ .

an add:.tmnal $7 ml.lhon in the permd between .Iuly of 1968 and J une T |

1971, przmamly for support of ﬂ:tghts subsequent to the ms.tzal l.andmg._
astman and the Gamb:.t Pro;ect Offlce esumated that the modxf:.ed S !

Gamblt cameras dehvered to NASA (four test umts and two ﬂxght unltS) . o

L would account for $36 4 m1111on of the tota.l, and the Fan-chﬂ.d mappmg o

.

. -1965 NASA attuallyhad prowd’ed‘some,,,, less than'$6 millionin "

hard fundmg

' One of the lesser changes ina £au'1y traumanc year invblved

resolutmn af v‘armus ea,rher uncertamues conc;ermng progx‘am secunty. '

. particlpating contractors had by February 1966 ensured that "Specxal

4
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i _' ' B Handlmg" mar,er:,al generated by NASA wou.ld be controlled in the

. Byeman system whxle in Au: Force Custody, and would be. managed by o
Byeman procedures, though not necassanly in the Byeman systeni, .

at the varmua corxtractor facxh.t:.es. Althouth a va*u.ty of nvnor érob-— '

lems arose from t:me to nme, control.hno access to the Upwards

pro;ect generahy pre.sented no great dxfﬁculnes, The objectwe of

confmmg to a relatwely small circle knowledge about the pner and BT

Los Angeles for ‘a review uf 'ﬂxe U ;W_v-; ,d’px' je:

ct‘.’j-.A‘s: coul‘d h‘ _v*é been
predmted from h1s earher correspcndence wu:h Dr. Flax, he expressed

consxderable conc:ern abOut total system cost, Cnven that mtegratwn S

Lt seemed likely to be tme of the ma;or elements ai that cost. Dr. Mueuer
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. of the Gamblt camera, gwen that it appéa,red to be :'subs‘ta;znally rﬁére
A. expenswe thar' the :.nstallatlon of Gambxt cameras in the Orbxtal Controi
| .Vehlcle (OLV) than used for Gambxt-l operations. I e
' In response tb Dr. M‘ueller s&mQquxes, General Martin'sai afiootv-v‘
a study of uszn_g Gamb@.t hafdwa.re 1n a.n NRO conflguranon Ior Apollo o
.fhghts. The results mdmated that fxve conﬁgurations were concewable.

The least feasz.ble was an arrangement whmh would requu-e mounung

| fashion of the lunar excursion module._ 'I'hat arrangement would be

feasxble only if NASA were willmg to ﬂy an Apauo lunar suxvey :mssmn

without the 1unar excursmn modnle. ' d o nfxguratxon envisaged

| :optmn Was ta ca yvthe O",VA e

" excursion _mbdul.%' : nd then OPW& s it in indepi ndent fhght. A Rec@j"éﬁﬁg :
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‘.he OCV would of course, reqmre second dockmg maneuver mvoivmg o

the OCV and the command module.A 'I‘he fifth conflguratxon, and t:he |

: , only one that perrmtted flymg W1th the exxstmg lunar excursmn 'Amo ‘
attacned, u_wolv,ed mountmg tﬁg Qa._mb;.t ca.mera ;n é. new containgr'

| gagil énos;gx; to be c.agiged within the lunar- exc'urs'iog'moduxe;'@hus"
'con‘;'erting the iuna.z; éicniréidn 'module‘intb'a c:ém;ara cérriér.' .Ndne

of the arrangements would perrm,t flymg an equxpment mxsslon- ‘

Hans en mld Mueller that hardware modxﬁcation for such an applmauon _}_

would have to start by December 1966 to meet a December 1967 launch |

", date (a new NASA s¢hedule requiremem not earher communieated
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I .contrac?or 1nputs and. that & furuher stmly effort by the spacgcrafg con-. e

| tractors "'°“1d be fecl‘imd to ensure t‘hat there were, no hmdden obstacles'igf .

g

to - raposed arr angement. S,AFSP &Bturated that five Ihght versions
of t’::e Gamb:.t OCV conﬁgurauons could be duhvcred to NASA for
3 }8. 3 mﬂlxox:, flgure that d1d not mclude “whxte" NASA ccsts.

!thomh Dr. M.ueller‘s request had ongmally been desxbned to

save money, ‘the prehmmary results mdmated that thu altemauve

siug' the emsting Gambi ambiuQCV
reqw:ced }.ess new hardWare &evelopment ami made mammum use qf

‘exl.sunﬁ hardware, mth appreclable benefxts fnr reliabihty of operatlon.‘i_':

Ll

,d: served that nexther the Gam_ _ 1 nor the Gambxt-B c@figuxatiphs ‘_ :




NRO APPROVED FOR RELEASE -
DECLASS|FIED BY: CIART | .
DECLASSIFIED ON: 3 AUGUST 2012 .

i :propcsed to NASA would repreant complete veh;lcles as then ﬂ.own

V,by‘the'NRO. In the Gambusl arrangement, ,usmg the exxstmg OC.V. T -

‘ the xe’mcle stablhzauon sys.tem and much of the contamed electromcs' L
~would be omi?t‘ed.v In parucular -t’he power .'supply,‘ ba‘ttenes and' commaﬁd. ~
sxste*n would not be n;-:eded For the Gambzt 3 confxguratwn, ~s.y'snzcﬁ:ms
.not necéssary to the Apollo mission mcluded the stabzhzatlon subsys.tém, ‘A

. the pmgrammer, and the power supply' What would essenunny be . .L.: )

k(}ambu ﬂight program. He was partwularl}' cozxcerned a,bout the ‘

pos sxhthty that J.mpnsmg new producnon requxrements on General

ﬂ_ﬁ_‘.lectric wcmld further dmrupt the develapment and refmement cof the

 payload vehicle d351gned for C ambit-—B were usedm conjunction with .~
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_the. A.I?O'llo command mbduie. fther e w’voul,'d in Martin'sf v‘iew.ydc':cur nO o

A j' 'General Martin obaerved that Gambxt camera pIOduCtlon wab no
Ac.reaﬁ problem owing to fhe earher mlsmatch of camera and OCV
deluenes resaltu‘g ffom GE's d.xff'culnes with OCV producuon.-.

If NASA were w111mg to. pay the add1t1ona1 cost, General Martm

C sugg ested, then the best approach would be to abandon the ex:.stence

subsututmg G’_{: -bit'cama a'i

,for the lunar excurswn module. Prehrmnary cost est:.mates {or a. N

"bargam-basement austere but feaszble Sysiem“ mvb,cated that 1t , l

'Vwoul& cost abaut $25 mzlhon, Adoptmg s_’ ' h nappma,ch wauid alsa

ERTEE
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ﬁ"er recewmg the results <>£ the prelumnary SAFSP stuches,

Dr Iuelle* ars anged a personal meetmg wn;h Dr. Fla.x for 25 March
.1%3;3 dlscuss the issues 1nvolved and l.f pOss:.ble; to reach a decmmu
‘on the utur-; course of prOJect Upw ard Gwen thatvthere;. wias c,on-v
a’cerable uncers,alnty about the technical dzfﬁcultws, ,co-st s and
S‘c’ned*"cs £Qr a system conhguratwn 1nvol.vmg the use of a separate o

g Cwnm*. payloacx .nodule, the hrst agreement of the meetmg was to have ol

mappmg camera then in development mxght not be reqmred in a ncw - __4 = s

- camera payioad package conﬁgurauon,, Alternatwely, of course, the -'

=S E o . Fazrchxld mappma camgra nght be mﬁorpora,ted 1:1 eu:her the lunar |

e v "module or the cammami .odule far' g ependent ‘of _the Gambxt

!‘H‘;

came?as .

’ Dr~ Muellerrexpres,aed urpt’

| ";camera bemg developed for Apolla 'applz.cations' ‘had ho background of
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flight Kistory under NRO auspices. It Colonol Hansen's view, incor-. '

. po»::,ating? th,e Fairéhil’ci camera fin"»the.. Apaiie_ ~asl a;permé.vncnt.fsubsy"sfem,.,.. o o

was the best course NASA cOuld choose, chleﬁy be\.ause it wauld be
the only "lunanzed" mappmg caﬁmera in exa.stence at the nrne Apollo .
' flxghts ﬁrst were conducted Mueller was not oppo;x.d to the 1dea but -
remarked that hxs NASA staﬁ would have to convince hJ.m that a rec;ulre- v

} m_.en_-t __fo:;r'ma,ppmg exa.s;ted -that_,ceul,d ’not be me.t_ thh thg Gamb;t_—gyst_em- :

alanel Hansen reportad to

aiia évehir.ig’ 'm‘eetfings., At thei'r-‘ con -idﬁii‘bﬁ,

[ 4

| .General Martm that NASA had defxmtely dec;ded to abandon the exxstmg '

' approach and to adopt the payload medule concept in place oi the inte-

's,,ystem elements, Use of the stellar :.ndexmg camera then assocmted'
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'with Gambit‘ aISO feCeived'N!AvSA: approval, a ’ﬁn’al d;eciéio'n on éon—.

tmuatmn of the Separate Fau-chs.ld camera deve1§ pment for the : :
',Aong.s.n;xi‘pro;ect”i.lpwa‘rd apphc»atmn.could. not be prowded to |
‘Colonel Hans,_en at the time. However, NASA agreed. to ‘a vanety
.of ,sup-portive"smdies‘ n.eces sary to def’me'a;n acceptable- mterface '  : .
: be»weené separate pay1§ad module conﬁguratlon for pro_;ect Upwaré. 2

The matter af the Famrchlld mappmg camera became more com-

".of one ongmally created for the Nanonal Reconnmsance Pxogram and B

was being develoPed and bmlt m a "black" famhty. However» ’li the ‘

Fa;rchlld camera development program were to be condnued NASA_ o

_ Dr. Mueller in May asked Dr. Flax to.approve a redirection of the
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' Fau-chzld effort to assure that camera products could ba made a.vaxl— S

"able m an unclassxfzed form and tha the camera could be used m any
apphcatzon to which. DoD and NA,SA agreed Were that not poss1ble, .
Dr. Mueller added, NASA would be obllged to termmate the Falrchlld

27 . . .

'efxort before the end of the current fiscal year.

The matter of what should be done w1th the Faa.rchxld camera de— e

velopment concerned a numbar pf people both in N}SA and the NRO

“Colonel Paul Worthman of the NRO staff, ‘although the Fairchild cagnera .

. was ". Lhin certain reSpects‘ .. dlfferent f:om other NRO procurements ’

from the same contractor, vor any such d:.fference 1s atademzc and E

.does nat alter the basic fact ;hat thls camera reﬂﬁcts the actual state »

i.S.OlV._e to ‘it}aef’sétisf,a@fion of 'a'll, perhaps Eé@ausé NASA u}f;imatéiy Rt
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- ) chanced 1ts views on the desuabﬂxty of the Fairchild camera, on.

.jl July Dr. Muelle:x: ad'nsed DI. Flax af hxs wxsh to cancel ﬁhe de- .
28 : :
velopment of the Ealrch;l‘d mapping camera, -

Some 8ix weeks earli’er, on 13 May, Genei'al Mar*tin had na.med, '
a specml evaluatmn béard to welgh the techmcal and c.ost proposals , -
subm:.tted by General Electnc and Lockheed for the Apollo Payload._ :

Mcd.zle. The hoard chaired by Cclonel Hansen, 1 reported to .

; 'sal had scorad

o ,C’teneral Martm ‘m 2 J '. v

- ‘Lockheed as generally supenor in ra&es?ff ¢o

effectwenes . A major conslderatmn was how the two’ ranked in e

terms of progz:am nsk factors. ;l:-"or GE, the nsk was tha,t assoc:ated. IR

. anew container conﬁguratmn. :
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’ On 5 June, quonel Hansen bnefed Dr. Mueuer on the board'

fmdmgs and cencluswns a.t 'che Manned Spacg Flight Center in Houston. o

- On tne ba.sis of the ‘resume (and fundmg and schedulmg estzmatu.s: ‘
carrxed forward by Colonel Hansen), NASA on 15 June. dbreed tha.t
. Lockneed should be th% pnme contractor. for the Payload Mudule.

AN

‘ Even at the onset o'f'the progra_m, ;t wa‘s apparen,t fchat,- cost would be

‘a dominant cbnsideratiqn.'f Ih particular, NASA xeqhest‘ad that major-- .

B ment n t’hé’ma‘n;agemént'of the vmaf»ping a,ml s'urvey.Syé_tém'pmg'fém."

vAlthouch SAFSP had en;ayed "excellent" coofpexauon from the engx- :

- neermg level of NASA amd with those directl*y engaged m the ma.ppmg




NRO APPROVED FOR RELEASE =
DECLASSIFIED BY: CIART
'DECLASSIFIED ON: 3 AUGUST 2012 -

‘Lpp“r management personnel AN It was obvmus that the new payload

module prOgram would reqmre more xntense effcrt and mcre rapld

pro*vress than the earher survey cameré. aéﬁvzty For practxcal
urposes, the Lockheed paquad module approach was in May 1966 |
at the same pmnt in the procurement cycle tb at the now abandoned |

_apprnv.ach had been 12 months“parher.‘ Thus acuons w}uch had pre- .

 viously been allowed nine months for 'completmn would :‘ha‘{e to vbg.' -

R 'the pro'blem thh "NA:
be corrected

In terms oi securuy prova,sions, there was no doubt in General Lo

Martm’s mmd that the xedxrection of the effort ,w uld substannally

into the payload module in V,,, a tightly controlled environment"! -
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‘Va,ndv the.é c,_le-_h\
‘ Ce‘vnt'er..v Tha
. ?éint -Itha-nl t;ne
for integratié
" did ﬁot e'ven'l:

formal arran

‘In larger.
program dire
. sibility for th,

. Genter rather

than to NASA he

oA separaté paw oad modi

"pmg camera q

| _,Spac ecraft Ce

.....

ave'a co‘i'xtract w1th SAFSP ‘

Etive issﬁed in February 19'66 which assigne’d'reépoh- -
3 mappmg and Survey system to the Manned Spacecraft

u‘ 'ters-

nter develop the rack that would support the payload

E arranaement was much better from a secunty stand- :
0r1g1nal ‘scher"ne of dehvermg an uncqt;c:ealgd camer,a. e

n into the Apollo s e.‘rvice module by a contractor who

In order to complete the .

ements, General Martm had only to |

terms, the new arii'angementndgriv*edi from an Apo_lfo K .

The‘cleczsmn to develop
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| ‘moc‘lule'durin.g laqnch‘ail dev'el‘opved ifroﬁ“aet.io_z'ls 'e’esulyin.g from the
, is_s_ua‘n,ce of ’that‘ ;?~ebeuary'direc§ive.. ’ NASA:QQW as,sigmec.il.tha't five )
f}zicht—'qualiﬁed camera ksystem‘s \.rvo-uld be .z;veqxiired.t‘ The .ﬁ.rst.;v ;ﬂas
| : scnedaled to be delivered to Kennedy by 1 July 1967 £or use in an '
eart&-'orbz.t test m1ssmn. ! |
To avoid. the delays llthat would 'eei;se‘ fz_'onia the im‘mediete,negetia; '_ ‘
tion of a definitive 'co;xtract, SAFSP ‘i;sbsuecl a-' letterbcor‘lﬁract to L;dckhe.ed
covermg 1.m.t1al actxons requu'ed te meet NASA'S pr0posed first laueeh -
scbedule date of December 1967 “ o | - ”

: The- ﬁnal element of that' sequeﬁéeﬁl'df:‘aetiéﬁs, .‘t}ief; 'u'ni;jete-rvél NASA )

: .decxsmn to fabrzcate the hardware that mterface W

; payload modu‘e, razsed hackles and created problerﬁe wa.ihm SAFSP. ;
tEarly in September 1966 General Martm appealed to Dr. Fla.x to -
: persuade NASA to procure the "payload rack" by way of a "whn;e" '
‘contract w1th Lockheed wh:.ch could be adtnmistered by S‘\l‘ SP In .- -
'June, shortly after Dr. Mueller had approved proeeedmg Wlth the
" procurement of the fwe payload modules and camera Systems; Hoeeton

-' _ had asked the Marshall thht Space Center a.t I—Iuntswlle to subrmt a

cost and techmcal proposal for a "rack" wh:.ch would meet the reqmre-’ b

ments of the UpWard program. Concurrently, but unknown to
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Huntsville, H'ouston. "unofficially" invited I‘;o:ck»heed' t§ submit a "un-—
.soh'.cited prop.os-al';. covering th.e same eff'o'_rf.. | The:.Héustoﬁ"o-t'f_ic:ie: of

: t'né Upwai'd‘ program s.ub'sequenfiall-f Ii"époif.t_ed toS.XFSP 'fh'a'u;th'ey‘
favored bthe Lockheed approach because 1t eiiminate& an 'efi:tranaou,s
participant from .the ‘rac.:k--;paylo.":1ci.n'moch;xle‘J';nté:x'fau:'e,.~ .Cex:meral M;;f.tin's
people fa‘w'/ore'd 'fhat appr.oac.h beca,t;se it\-would eliminate sdmé _sé.%:itrify :
._problemg they antidipatéd'if 'Max;éhéll became iiwolved Th‘e ‘Hods't-kon:
‘Procram Of £1Ce accepted the SAFSP proposal on the conchtmn that
_ﬁouston be permu:ted to access to all techrncal aspet.ts of the rack . :

- .Prscureme‘xlt.at Lockh’eed'.« : | ‘

On 31 August, however, the Houston progiam ofﬁce advxsed

General Martln that N'ASA semor managers had rejerted the agreed ;

- approach and that the rack would be developed by Huntsv1lle under
' -. the terms of anvxnter;center arr-;nggmﬂent betvye_en ?Iuntswlle. and
Houston. :On th_é' strength of _t.h; inf,lorrn,atidr:.ayailablé to him, -
i : General M'artin. égr;cl;xd.ed th.ét the d.e,(:ivsioﬁ 'tov ignc;ﬁe' thé recémme‘n—

: datlon for rac:!\ development by Lockneed was _.f'. ,o not based on o

~'tec_hmcal or m'anager‘lall cons;derauops"’b:ut, p_r-qmpted by. th'e dgsire s e
o to smoo,thh‘sbrfie fe_:-fathe:rS'v which ’became i:tifﬂé‘dA‘When‘Hunt'thille in S

advertently became aware of the fa.ct-thaf Lbékhe'ed‘was beiﬁg .
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cifered the opportunity ?o swim in 'tl::eir,pond. o
. There was no techﬁical»reaéon .wh:y I-I.ur_xj;év-ilie éhOuld nét be re 3pon4 :
sible fof fhe rack but ‘t_here‘ \S%é.re' seve%‘ai .f.eésons forﬂGe'ne‘rél Niérﬁng o
| 'feluétanée ‘to creét e't,,, new and unnécéssary int}ex»';fa'ces Witvhénot_heq:_
f,’;—‘.S;‘k organization, " .;,First, the UE\‘x"ard p:l:o:gra:n wavs: demandi;ng a . |
' ”‘gros%ly di‘.sprbportionate‘” shéré of SAFSP »secqrjty re.sourcevs.vA The
“ir‘zterpo'sition of ano’*‘iér NASA céntér (énd its cé)x;tractors) in combina-
tion with an estabhshed NASA hab1t of "tux;nover of people" at a
k c.'tnk.ncly. hlgh rate would further stram SAFSP resources. Ea'ch new
organlzatlonal ,exposure requlred' that @o‘rIe.i)eo;.)le be 1ndoctr;nated
s and bl;lefed on NRO covert pz"okcedur;s and‘ éémniumcat:.on channels.
vGene.‘ ral Martm said bluntly' that he could not meet schedules ". .o 1!
my respurces a_re expended 1ﬁ Qefxmng 1nter£ac§;s -?rather than re-
solirincr théin.-;' ﬁé'ha‘d;oncluded t}.lat‘.t.he ;'..ntn‘).duction of any new pay-.
. 1'oad moduie conﬁgm‘atlon chanoes. would ?:ause a schedule shp that
‘,would make it d1f£1cult if not 1rnp0351b1e to meet the 1 Derernber 1967
."launch date. And he sald w,.. Lhave abSOIutely no conﬁdem.e in
tT 'any Judgmeﬁt w'nch cla:.ms there w111 be no change tc the [payload
'module} - confxgﬁratloxl. prwr to th(-‘;.ta.me 'rack' PM mtc.rface 1s

comoletely defmed if there is more than one party to thls interface. "

¥
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»Fmally ’ Géreral Martin empha;xzed the teéénxfzél an‘d r'né.na;.gemal
advantagea vo‘ hawng é smgle ccntractor fcr the 60th payload module ) o
1 ..and tne ra‘ck. e i | ‘

Project- oi‘fice»toﬁ—pfoj'e.c-t_»ofﬁ._éé éxchanée? féiléd_ to _"rci—ssqklve' the |
iprob'lem'.‘ Létgb_inv()ct’:lpber, Athc.er.efjgrle,“. Dr. Fla.x édviéeci D‘.‘r;._‘Muélier.
thét he was ",‘“ . willing to ac;.cej:;t the in;:réaée:i;;i égc‘:ﬂux"iiy'and ma.n-

' ~agement burdens resultmg. from th;s ﬁew mterface w:.th another NASA e

. ;c:enter omy 1£ ymx ean assure me that thef 3 ateqver' 1din‘g NASA m n- '

, more complex engmeermg mteriace. f_' He added ”I know of no schedule‘. i

problems precz.pxtated by our declsmn to date a.nd I understand that

SASF P 15 preparzng to handle the eover story IOI‘ the LSMSC cantracts '

e he addﬂd "I (want to assure “you,

your concern regardmg patent'zal ;.cst schedule and secunty
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implicatiang, and we th_brou‘ghly intend to proceed as agreed‘ mth

our staff on September- 14 "
In ménv res:pe;:ts tﬁe new vapproach‘ ré.prne s'ented a wholly new éf-
o fort to mtegraue the Gambit payload with the Apollo veh1c1es. ‘General
Martin's organi ;atzon swas all too aware ‘of the .dxff;culgy and ‘complexity )
_bof‘that assion-ment.» Colonel H#hsen a'ptiSr s‘u;'n.rr'garize;i tht;;t. situation in. .

his oPemng remarks to a confarence wh:.ch for the ﬁrst tzme brought o

together the Lockheed, Au‘ Force _a.nd NAsA part:.éipants in an efliqr_;‘

. Dr. Muelle.r for NASA and Dr. lax fbr the Dod-jointly and
f'unequxcovally committed their resources to making the Lunar o
‘Mapping and Survey System a reahty with implied confidence .-
~ that this system could and would meet program objectives. ‘
~Just 97 days ago those same gentlemen agreed to consider the
technical; operatwnal and fiscal feaslbihty of the LMSS conw - -
fxguratmon as it will be presentéd to you. tod o Wi

*haxson, but aci:ually it was conceiv . : »',ﬁdﬁx ‘thh
covart marnage in August ‘of 1963 when our respective s
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‘organizations joined forges, so to speak, for-the accomplish-
‘meént of purposés in the interest of national poticy. This union R
provided for the merger of what has proven to be a highly suc- = -~ |
. cessful though highly clas ified and covert Air Force satellite .~ =~ .
" ‘Teconnaissance program and NASA reguirements for advanced
state-of-the- -art photo systems in its Apolle program. It un- °
fortunately or fortunately, depending on your point of view,
‘brought along a set of ground rules under which the marriage
‘must survive. .These cover security, hardware procurement
pracnces, modification restrictions, organizational pelicies,
and a minimmum budget. .In gpite of these constraints to two .
people whose decision iniated this activity were convinced of
its ultlmate success and predlcated their p051t10n on two fac~ -
tors, - . Cen . : '
o ,1; The in:st is the proven opera 'n
hardware subsy' ’temvs'

ty

anal ca.pabxlz

°£ the 'b'as;c:;; L

Prcaram Offices have the reslaonszbui by 4 ¥ reatmg the. en\nron-
ment and establishing the criteria which will permit all the LMSS
contractors to function efficiently. Qur task today is that of de-
fining to you the mold into which the LMSS has been cast, but
not completely set, solicit your identification of points of- in-- ) »
terface, respons1b111ties and reqmremems which.we may. have -

lﬁverldﬁked. a.nd set a course ‘of action leading to a’succes ful - L

self as we11~ 'as a cauuon to y*ou, let‘ 3 us not swat the ﬁxes buz-

- zing around.our heads while the buzzards are pecking at our. butts. .
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. New security arrangements had to be designéd to ‘cbvef.the new -

- circumstances, although in many respects the exposure of NRO pro~ .- -~ '

grams Was sig-nifi;:antly reduced by the a‘rraﬁgements completed_ in
July 1966,  Nevertheless, in the expecfation .tha.t' NASA eVentu?.lly .
would be obliged to release public information on the camera-related

'aspect of any A'pbllo mis sions 'w'hich carried 'U-EV ”ard equ‘ipment

. \IASA eventua.lly woul& be obhged to ma,ke a pub*m statement that

“the Apollo camera was bemg developed under an An- Force cantract,

' and to- reveal the name of the contractors. g

'I)et mls and specxfxcauons

-of the camera. hardware would rema1 ' clas' f;ed but‘ that fact, of it~ .

- 'payload e'«nsted would ultxmately have to be reVealed Access to

- SAFSP apd l\zASA aareed in J'uly to contxnue the "Spec:.al. Handlmg" - =
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the as sembled 'camera,, even ’by'?tlio'se\:vho wé:ia ‘oblig‘.e.d onl‘y;’ﬁo '.chéc;k__‘_v_;

',Out such 1tems as lead m cxrcmtry comectwns, would remam a

clas_s1f1ed activity al though not at the "sp‘-mal handhna" level Ob- '
“viously, references to the fact that the Apollp_survey c;an*;era ha_d
previously been ’use.d or cu‘rrently was being used in earth reconnais- - '

sance acuv1t1es would remaxn in the "spec1a1 handlmg" category '

: That approacb was thoroughly cqnslstent wnh vanous agreements :

< tmn to an Apollo lunar mappmgvand survey system, but als«o the pay— o

' loa.d for the Lunar Orbu:er, th.ch 1f successful would obviate any

) '4 ‘ reqmrement for flymg the U ard payload m a survey missmn, Ap-_ i

- :"__".conducted : parately and were "

" Kodak management_. Kodak assured General Martm that "m o
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accordance with long standmg company pohcy, 1t is our mtentmn

to produce hxgh quahty and fully Operatwe umts under both projects . ]
‘v~ ith ne1tber pro;ect afiectmg the other. " ', = | | L

| -N,ota,b_l-y, althqugh .the_ techmcal deta;ls én‘d qégfiggragtion of the .

luna.r‘ n’iapp'mg 'a?id sﬁ;vey sjrs't,em l;ad rnatil;fed 'ap.preci.ably over the

three years since. it had fxrst been prt:)posed the obJectx.ves of the i

. program remamed substant:ally as they ha,d earhar been dehned

feassettes by Apouo astronay

' '4‘f1rst~ﬂ1ght date (of a: back-np pa'yload) still was scheduled for De-

cember of 1967, although Upward pro;ect peaple were aware that :

" mained reasonably stable, in the latemon s of 1966 it became
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evxdent that NASA was begmmng ta put greater emphas;.s Qn the earth— NP

'Orblt testing uf the system than earher. In the onginal schemanc, o

earuh orb:.t testmg ha.d been cons1dered a potent‘ ‘.1 ba\.k-up operatmn R

to the first lunar ﬂ:ght SAFSP held that the- earth orb:.t opnratxon
would undoubtedly generatc hlghly useful engmeermg data. and would

B afford an opportumty to exercxse any engmeermg chdnge l:hat resulted

irom the initial lu_nar mission, However, secunty was a magor prob-

ments of t;he development program was pa.rtly explamed NASA'a de-
',cx szon in December 1966 that the Surveyor and Lu.nar Orbxte: data.

»WQu‘ld alone S"“’P"“ &'he SP«ICCtion oi saf,e sites for tha mitaal lunar T

o team began to emphasize the ;’further develcpm nt of the Ug ard
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equipment for later scientific surveys of the moon véurfaqé\ and also- |

~ for génerall}*‘ l_l.nSPeé‘ifiéd application t;'o‘ ea?th orbmng rhissinns, e

i

Further, \A.SA began to express 1ﬁterest in: pos 1ble reuée of :

';he paylcad module.b That 1mp1ied the exhaustmn and recovery éf ’ ,; |
an;nznal film '*-yload'wmh the cor-npletion.of the‘uuntal mission, |

‘_'wh'e;her: earth or lunar, and} ,subse‘qugnt' ;_eloading of the paylogd

module and its reuse after the module it,sélf had remained in orbit

for buymg q'z : nnt, s :

The dec;.swn to fox 8o the ise of the“ "'E 1 q.\ F' ent °n a pre~.

landmg lunar survey rmssion may m some part been paruc1pated by
-mcreasmg cost° of the progra,m and’ by mcreasmg sahedu,le uncer- . N
_ tamtxes. Early in December 1966 Gene -Marmn had Pommd out

T .to Dr. Flax that the mis
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Deceniber- 1967 launch schedule was unxemm. Prmcipal NRO em-

~ phasis was bema placed on the lunar site sv.rvey mxasmn, whxle NASA

g

ireSOurces‘ appear;d to be moré hea\'lly‘convcentrated on the earth orblt '
test m15510n.- Those mlssloﬁs were nc;t mutually aupportmg, so séme |
p?:rtlon of the JOLnt efi‘prt was bemg “needlessly dmmpated i bMartmu
predlcted to Dr. Flax that from $2 to’ $3 mﬂhon in addlnonal funds

‘would be- reqmred in £1scal 1%7 :,f both operauono remamed on thexr e

L that ;he NRO orgamzatmn was attemptmg ‘to develop ha.rdware and

software for a December 1967 lu.nar missmn launch whﬂe the Manned ‘

A...-Spacecraft’ Ce;zfter;. prggr.am ojf»fgce wa;s far‘»mauy auﬂmr;z;e‘d osnl,y o

5 i-![:i

Thoss”

 of that requirement,

" really accepted the existence and validi
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- ' orgamzauons were not bas:qally in d;sa._gxeement about the utlhty of K g

the anard hard\vare for subseq uent sciennﬁc survey and mappmg

mxss;ons in lunar orbit, but formal documentatmn suppc:\rt;mwr the Sne
_.certnmatmh mission 'ha,é. no_t em.etrge.d £rom, the Apollo ProgramOffzce"
" at‘all'.. In General Ma.'rtm s oplmon, ‘a d:.spute concernmg ob;ectwes .
_ and arhoﬂtxes mternal to ﬁASA was 1arge1y responsxble for thevcon- : " .

1

‘ fuswn. I—Ie had concluded from mformation available to hJ.rn that NASA B

- fheadc;uarters expe :

Cn «,ratheffd@st@

f mlsswn by the Apbllo Program Qfﬁce, and a 3
confhct vnthm NASA appeared to be partly responsible fm- the December
.decxswn to Iorego use of. the U ward payloa.d m a pre—landmg Apollo BN

mis smn. : In ar-y event it Was
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looked upon the mod1f1ed Gamblt equ_pment as a }ughly useful dev;ce -

1 for guaranteema the cOntl.nuatxon of Apollo 1aunches ane the lunar
‘ .landlrg obJectwe had been satlsﬁed

Fo,r,mally, _Mueller had m'e;el’y ,relax‘éd the 'pro;,,. am schbdulg to
accommodate a potential lunar launch in June of 1 908 ratne: ,tha'n. in
'December of 19617, Iix another éense, however,-‘ the concixrféht

schedulmo of an earth orbzt test m1sswn in June 1968 suggested that

the earth orbit mxssion might well Bave

gApplicatmns Pro)
g _ Junctmn with ,Apollo vehmles in e&xth o:rb:.t. ' That in essem.e wa,s the '

’ 1mpulse for renewed emphas1s on the pmssxbahty of stormg, reloading, o

o and subsequently teuamg the U 'wa,rd Fayload Module."".NASA con-

-Was a low-cost ($125 000) An.‘ Force- st

. reusmg the Upwar& payloaé module.
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Although the An- Force d;d not become even mformally aware

_of Such developments at thb tune, a de 1szon to redu'ect the U ,ward _—

project was reached 'm.thm NASA at least as early as 19 Decamber o
-39 : ' ‘
1966, leferences w1th1n NASA may have contrxbuted ultlrnatel.y
to the dec131on to abarﬂdon plans ,t'or usxng Upward as 2 landl.ng Slte :

’ venﬂcauon devzce, but the rnmedlate excuse was the relatwely suc-

cessfu.l outco'ne of a Lunar survey mzssmn by Drbiter, the products

isties of the lunar surface had been abtained from the Surveyor
. 'mlss‘tons of 1 966 In parncular. the pnssibility‘ tha.t the surface of

E the moon might be covered by fine dust to a depth ei several féet

‘was attempted--and it was. By December 1966, therefore, the -
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- o prmcmal Apollo managers were sufﬂmently certam of their grozmds -

- to mdnce abanuonment of the relatweiy castly and-~1n thelr vxew-— ',

" wbolly redundant maPng and survey mszLv:m for whmh the bUE ward.%
system had orlgmally been deswned. Whethgr ‘som.e qther apphca-
Ation might be iound fo# thev n?:.a‘rveloas' gﬁa....c‘llainery a§seﬁxbléd in: t.he-' ’
o ‘c;)u;'seb of ﬁvaard de‘velopﬁent 're‘mairied to be debtler‘minad; m fhe o
: :feyent it would never be apphed to the'purpose for whlch ;t had been

SR 40
U designed. ) .

" lunar landmg progra.m As mew.tably hagz«pens in such cxrcumstances,f :

'the normal bureaucxanc unpulse to tramforrn a progect acnvzty mto

' were then workmg on the NASA Marm d Orbital Zﬁ;es;e_arch Labora&ary




NRO APPROVED FOR RELEASE - . -
DECLASSIFIED BY: C/IART |
DECLASSIFIED ON: 3 AUGUST 2012

(MCRL.) stuciies to-lbok .i#tohyt_ic'al ,reconna;iétsanc'e stﬁdiés. FOne';‘ H

: study conductcd by Boemg became evxden‘c to the AJ.r Farce in

March 1964 It exphmtly cons1dered an ea‘rth re;::-énnaxssénc‘e m;s- e
sion. Noththstandmg low key NRO objectlons to such acnvzty, the
~fi§ca1 year 1965 AMOR% work statement to pouglgs _Alrc.ra.ft .Corpora,._‘ .
~tion listed such Aobjective;s as research‘énd 'deVeloPﬁxeﬁt m surveil-

‘lance and reconnaissance as well as "other purely military domains"

TApoJ.lo applwanons program whieh would be vf "cuxrent or praspec-»

 tive, 1nterest to the Navy e Of thoae, ea.ght fell into’ the category o,i

eieetmmc mrveﬂlanee oi acean areas.

mote sensing
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of the earth’s surface by 1mage —formmg devx.ces. " Sn.ch d viceé

mcladed radar, opncal cameras and mfrared cameras. NASA at -

'that ume was tmnkmg in terms of ﬁfteen to twenty-foot ground"reso-f’;

lution. In support;ng their 1‘nte'nt10ns in that a‘rea, NASA established
a series of basic research and feasibility studies on advanced sensing - o
instrumentation. NASA also created two spec'-i‘al cbmmiitée&tb in-'.

quire into "remote sensor" considerations.‘ A.s an ad;unct tc the PRI

ASA also exphc;tly 1denﬁxf1ed earth mapping

- .lunar mappmg program, .

"pa.rametric stud1es" of photagraphic systems thac coul& be used in ol
o Apallo apphcatlons mxssmns. : Futther, NASA had chrectly contacted

,several NRO contra,ctors regardxng advanced recannaissanne camera

T
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: By Auo'ust 1965 such actmns had‘ b*come of sufﬁcmnt éor;éern
| to stlmulate a serm formal protest from the chrector of the Nanonal
.Recc'mnals sance Orca‘niz;atlon. Brockway Mz:M;llan wrote: the Pres1-ﬂ
dent's Scwnce Advisor that he saw such actxons by ‘\IASA as ‘".7. . ‘moreb
'than *'nere,ly formal departures from pohcy and a,pproved procedures.‘ 4 ’
‘He contlnued "they f.rankly commit the U S to reconnaxssance-hke

| actwm.es frcm orblt and expcse us to a confrontatxon by the Sov:lets Do

 for our enemxes to explmt. 1" Mch.llan was partmularly cancemed
; -ba\.ause the acuvmes a{ the "NASA remote senser coordma&em

L ‘-kpanel“ and Suppormnw teams had ;not ‘bee e di atad with the De- S
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.. when Cyrus Vanc.e, Deputy Secretary of Defense, 1ssued a memo- SR

randum to the Secretamea of the Serv:ce spec;fymg thaj: all agencxes
‘concernad Qlth the stﬁdy, development,. test or use of satenlte-;‘ '
borne; unage formmg earth sen.sors should deal dlrectly and ex-
cluswely w1th the NRO on sucﬁ matters. For .’pract;.cal purposes
that prevented \IASA frozn supportmg anf of the' defepse services -

42
. m areas concerned wzth earth reco:nnaussance. ’

e Such matier'si w" 1 ie': ol

B of the NRO and when appropnate thereafter relegated to tha atten-
. twn of workmg 1evel people in- the NRO. A.part from the rel.atmn- o T

sbxp wﬂ;h DoD actxvxnes cmrered by the Vance memotanﬂum 1a.ter
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aoency for spendmg. .. 'f on any recqnnamsance-related act1v1ty. A

Mchllan wanted to be advxsed of a.ny acnw.t;es mvolvmg '.'.’, . the |

' vivs.tudy;,‘ ”’des:'v.gn, de?elopment fz-zbflcat‘mn,' ;x;» te;sf ;f fec.o‘un»am;;e.mcve-‘ -
11ke SymptOms o_r significant c.omponents‘ ﬁhereéi, for use in,orbital
A ~sy.s;*.ems, or stud1es of tﬁe use of.such s=nsors in orbxfal syste*ns. "
Mchllan and the NRO staff had defmed “reconnalssance-hke sensors" -

to mclu.de any sensar havmg an. angular res olution of 0 1 mlhraeha.ns ‘

g icuracy is better than 20 mmroradxa.ns or the unstabxlized *:rat.e 1s
,less tha.n 20 m;croradxans per seccmd w oeamans. an Assocxate '

:.43 D §
that arrangemem

Admimstratbr ai NASA was fully agreaable-to

“of DoD and ther governmental agencies, NASA intended to investigste
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