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PJlEFACE TO VOLUME UL\ 

----• conc•i••4 while J>w1&ht David .Eiaenhower wae 

Preaident of tile United State1. Thirteen year■ -later, wlien thi• 

preface wa• writtea, 

a .vaatly 41&,-ent · 

•~ from tbat firitt propo•ed abortly_after Gary Power■' U-2 ran 

afoul of a Soviet Ultlaircraft mlaalle ua May 1960. At the time of 

that mci.deat. the Ual~ State■ bad ao operational reconnaiaa&Dce 

■atellites amt of the two deTelopmemal •yatem■ with apparezat zaear­

time potential, Samo, E-1 wa• ccmceptually flawed a.ad tbe otber, 

Corona, had experienced a fruatratln1 1ucce11ion of oper~tional 

·failure■• Four_ adclitional pboto•1atellite■ .(Samo• E-2, E-3, E--1, 

uad E-5) were at ■ome etqe between mention and fir■t launch; none 

wa1 ever to return a •male pllotosrapll of Soviet territory to Anaerie&11 

photo interpreters, altbcnaah that prepoateroue outcome could not 

then have been fore■ee11 by-.any rational participant. 

tJ-Z penetratiou had provided eome uae.ful inai1ht• imo the. 

re■earch and development ■tatua of Soviet miHile and aircraft 

pro1ram1 by 19b0, but the United State• desperately needed information 

about the cbaracteriatlc1, nUl1lbere, and placemeilt of operational 
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u• 1aa.ac -

'balli■tic mia■Ue■ UL the Smet urnntory. NotwltMtendini the v1ency 

of that DNd, Prealdent Elaenbower cb.o■e to di■appron plaD■ for 

further U-2 operatiom over B.u■la rather t:haa chwe a nuclear . . 

.. weapon■ confrontation. IA ur, cue, tbe TUlnerability of the U-2 wa■ 

all too api,aruat. Lackq crediWe information about Soviet capabili­

tiea, the United State• Jaad la.1958 1111Mles-taka an aormou expauion 

and acceles-atloa of ltl own ball._~ mi■■U. pro■ram, hopeful that 

Amerlc&A induats-y could cwercome·wl:aat wa■ 1-■rally u■umed to 

be a ■ub■t:antial Soriet adn.nt:aae UL Duclear weapou delivery capa.bility. 

No Corona aatellite bad. yet functioned correctly; in mld-1960 that 

proaram wu forced to retreat ·from ltunc'btna operaticm■IJy coDfiaured 

payload■ to a re■amption of aameerlaa te■t fllaht■, aau cameru, 

ill die b.ope tb.at malianant d.efec:ta in orbital and reco .. ry fanctiou 

ml1ht be identified aDd eliminated. 

In tbe near panic that followed tbe cliacowry that U-2 aircraft 

could no lODBer ■afely over4y the So'riet Union. intelli1ence •pecial­

i■t■ cleviaed three major new pboto-recozmaiH&Ace pro■ram•: Oxcart 

aircraft that became better known 

as the A-11 "Blackbird" and later fathered the SR-71 and F-12 pro1rama), 

Samo■ E-6 (dHianed orlpnally to replace the laftlui•hina Corona 

•atellite), Political comtramt■ finally kept Oxcart from 

f11J6Uin1 its con:aiderable promise &Ad Samo• E-6 was technically 

iii 
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defici,eiit. like ita fin Samo• precleceHora. Stu,bbora CIA aad Air 

Force_ proaram maaaaer• workma with Iwk, Lockheed, and 0.Deral 

Electric ea1lneera reecucl Corona ud ·by late 1960 had collected 

the evidence needed to demoutrate that Sonet mla■ile rattliD1 wa• 
. . . 

moatly laollow bluater. 

notwithetan«ting the periodic appearance of pro1rama IUld proposal• 

for pro1rama to eupplement or aupplant 

Thia· volume .contaim tbe hiatory of tbe 

Like 

other volume• in thia aerie,, it ia deai1ned to atand alone iD beq 

fully compreheaible without reference to other aourcea, but becauae 

the 1everal di■crete elementa of the National RecODDaiaaance Pro1ram · 

are inextricably interrelated, the reader may find it advi•able to 

con1ndt one or another of tlao•e volwne• for detailed information 

about eventa that impacted o~without beina mtearal• of the 

proaram. 
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Thi• hbtory wu prepared Wider tenna of a contract between 

the Director, Special Projecta, Natlollll llecomw.-■uu:e Office 

(Director, Propam A), uad 

The principal author, R.o'bert Perry, be1an 

re•earch and wrote draft hiatorlu 

emplorecl fir•t by the United State■ Air Force and later by Tbe Rand 

Corporation. Be maclertocak reri■lcm ucl expansion of tho■e aectlou 

At varlou■ timH, part■ of the manuacript have been 

revjewed l>y members ol the •tall of ·ti:.• Natloaal lleconnaiaauac:e · 

Office and of Proaram A. The reviewers and •upplier• of both data 

and documenta are •o 11amerou that ~t ta not practical to llat them 

here. Moat are mentioned in •ource note• followin1 the individual 

chapter■• To ac:bowleda• tbe~r invaluable aaaiatance iD thi• way i• 

· plainly an inadequate reapcmae, ~ there i1 no fea•ible alternative. 

In any caae, for •a.ch errora and over■i1htl a• may have ■urvived 

the acrud.ny of contributors and reviewers, the author ia entirely 

reapon•ible. 

'V BYE lT0lT-14 
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UP ssc:d'I' 

XU -OIUOINS AND DEVELOP~NT 

Like much of the Natknaal ~ec:ommannce Proaram.­
wae the product of tecbnlcal and political ferment and international 

. . . . . 

teuione tbat paaked daaruta tbe Sprins and Smnmer of 1960. The 

need for new eourcee of hi1h reeoluttan reconnaieaance ·photo1rapb y 

· had become cridc:al ln the aftermatla of the U-1 affair ud with the 

enforced euapeulon ol U-2 operation• over the Smet Union. Gener­

ally, pollcy-m■kin1 official• in the Department·of the Air Force and 

the Department of Defenae had 'become tborouably dieencbanted with 

what they bad-eeen of tbe uletlna Samo• pr01ram. Cantlnuecl 

e:mphaal• on "concurrency" u a pro1ram mode and a •tubborn Air 

Force empha•le on r .. dout ratlaer tlau reccwery tecb.Diqu• ••••rely 

prejudiced the Air Force ca••• •lnc• botb approach•• were unaccept­

able to moat afficial1 above tile level of the Air Staff. The preuure• 

of iaterutlonal polltlce had made lt quite difficult for the Eieenhower 

admini•tration to openly apomor a new or accel~rated •atellite 

recomaaiee■nce development. Finally, attractive ·propo•ale for new 

orbital reconnale•ance 1ystema had appeared duriD& the •ummer of 

• 
Tbe re•unie that folio .. la lar1ely an encap11ulation of Chapter VI 

of Volume JIA. For that r•a•oDt •ourca citation• have been ued 
only when new material wa• employed. 

1 B'YE i,01,_,4 

t'tl"Clle v11 ~n/ Ta--r:t • twyhQ,:, 

Cc":ro-s Or. .• 



1960. Acldiaa body to tbe mlxtnre 'W9H 1M facta ... , umU mld-Auauat 

-tlae Corona bad not returned DJ photosrapu whatner, while the 

only other cap■ale~recovery •J"tem then 1111Mr d.efllopment, Samoa 

E•5, wu re1uclecl with •=•tblaa leH tban undiluted enthuaium 'by 

much of tbe teclmical communlty. 

the ~y induatry autllorid.H in the reconnaiaauce proaram,. personally 

'broupt ~opo•al to the atteation of Air Force Ullder­

aecretary J. V. Charyk. wbo waa rapidly becomtna the cl,lmin•nt 

fip.re in the Pentaaon strua1le for coatrol of the Air Force aatellite 

reconnai.Hance effort. Charyk opened direct contact 

• 
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TOP ISCIIET 

-■bortly thereafter. He wa1 ~rticularly interested in the 

Eastman approach because it embodied two major element■ toward 

In the meantime, reconnaiuance specialist• of The Rand 

Corporation had renewed their effort■ to induce the Balllatic Mis1ile 

Division (BMD), immediate 1pomor of the Samo■ program, to 

develop a 1pin-1tabilized reconnai11ance 1y1tem along the line■ of 

a 1957 Rand proposal. In re■ponee to a reque■t from BMD, Rand in 

June 1960 be1an workina with Space Technology Laboratorie■ (STL) 

on a plan to develop a system which by taking max:hnum advanta1e 

of available technology could be made operational in the near term. 

BMD intere■t stemmed largely from Charyk1s earlier sponsorship 

of such an approach. 

On 7 July 1960, a group of !land and STL .specialists quietly 

assembled at the invitation of Colonel Paul Worthman of BMD, the 

sub-rosa Air Force manager of the Corona activity, to discuas 

details of a newly conceived variant of the original spin-stabilized 

. satellite. Rand had concluded that it would be perfectly feasible to 

orbit a reconnaiasance satelllte 

3 
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lland'• recommudadoa to STL 

covered a 1500-poand aatellite carrybta a ·36-inch (focal leqtll) 

camera •yatam ulaa apia atabillaatlcm to provlcle panoramic 

coveraa• at a around reaolutioa of abov.t 17 feet. If the aatellite 

were oriented ao ·•• to haft lU leu polndaa directly downward 

while onr la~ 55 North it: would provide ueful cover .. e of 

all of tile aortbera bemlapbere lylna between 40 and 70 de1reea. 1 

By early Aupat 1960, STL bad abaped t:ba earlier acheme· 

into a ■eml•formal propoul. It differed from the earlier acheme 

in 'belna baaed on a camera wltb a 24-inch focal leaath aDd la certaia 

other-minor det:alla. Apart from· re~iat:rodoctlon of the •pm •tablli­

sation mode after a·lapH of two ,-ara, lb chief attraction lay in 

an 1m,.,c 
Hancle 111 ~man/Talent· Key!'lele 
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TOP rm■..,--
By 25 Aqut 1960, wha tu Pre■Wat approvecl tu eatabllah­

ment of a tiahtly coatrollecl aecretariat-level aatellite reconnalaaance 

s BYE 11D1'•T4 

l'llnclll via Byeman/Ta.rit · t\eyttolt 
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• On 20 September 1960, very ■hortly after the Secretary of 

the Au Force Samo• Project Office (SAJ"SP) .had le1ally come into 

beina at BMD, Charyk met 111rith Bri1&dier General Robert E. Greer 

(the pr01ram •• new mlllta;ry director), Colonel Paul E. Beran 

( chairman of the E-6 aource ■election board), and Lieutenant 

Cololl81 Jame• Seay (GrHr1• procurement advi•or). After coulderq 

BU 1701'1•11 
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all the opttou., tbey aareed tbat the be■t com-■e wa 

-----
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Iulde Gem,ral Greer•• or1amsat1on. wbere 

r•tlftly few people inltfally kaew ~ normal lmmaa pre.­

occapatlon with the tub of the ll'OIMnt prONd a biply ■ucce■dul 

lnaulator aaawt random curio■itj. Mon of the Ah Force abare4 

the macritlcal •••IIIQptlon that ''the e•tablialmumt" · coald not accom~ 

mod.ate effective laternal ••crecy and that becauae procurement and 

contractfna had always been open mattera-•ud "•ecvlty'' a ■p,cial 

eort of club to w!d.c:h moat cleared Air Force pez:•omael were admltt..cl 

poeeibly be conrealed. 
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him for ■everal moatlla. Amoq all -the ■pace prop-am■ beln& 

conducted by NASA ud tbe Alr J"orce, only tboee coat:1ine"1 wt.thin 

tbe recomaai■aaDCe effort were aiamficantly concealed. Jloutine 

■ecudty ■crewd ■everal of the ''miUtary ■atellite■, " but experience 

had demonstrated that for a reconnaian.nce ·proaram · "routlne aecurlty" 

wu not enouall. Th• apparent auceptlbility of any ac:Jmowl•died. 

••tellite reconnalaaance prop-am to cancellation 011 political 1rou.nda 

wu particularly acute in 1960-1961 

• 
It may be arped that the CIA bad done all thoH thina• in Corona 

without arouing •v.apicion. · but in fact Corona was t11htly concealed 
wader "Di■coverer" for it1 first four years, and ill any ca•e CIA 
expeadi record. u wa, the ca1e 
for 

11 BD 1'1D17-'14 
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la ew:h cucametaace• the academic concern CeMral Creer had 

TOiced 1tz momba earlier became_ a real problem. Not GIily wa.1 &bare 
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.,, ..... .,-
(tile •Ull••ti.oa horrlllecl the CIA, ultra-aenaitive 

to uayddaa that might m'ritAi clo•• acntiny of Dlaccwerer ud tbu 

While mulllna over -th• contradlctiom 'between need■ · and. 

poaaibilltie•, Oeaeral Oreer conceived an approach baaed in part 

on hia earlier analyale of the problem of covert procurement. In 

November 1960 he bad be1un ''black" ccmtractma wuler the philo•ophy 

that aince 11ev•r~dy'1 knew it wa• impoHlble for the Air Force to 

buy anything ~enaive without 1oina tbrCM11h eatabll•lwd review and 

approval channel■, one mipt do quite a lot of uuupected buying 

aAd contractiJla by merely o"taintn1 a direct authorisation. It 

occurr.d to him that the •olution t sht be 

found in the •am• theaia. He thereby bwented the concept of the 

"null pro1ram, " a development with no known oripn and no apecifiecl 

10&1. U auch a proaram were conducted under the aeaia of a hiahly 

claaaified payload. it ahould be entirely pouible to purchaae booatera, 

upper •taa••• and launch ••rncea· throap normal channels. Because 

"everybody" knew that the entire recomiai■ aance aatellite proaram 

13 an: 1101,.,. 
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wu la Greer'• keepllia, the .. ,..,,,,,.,.t ol ''mill proaram" re■po-■i-

woald 

■eTVe to ccm,vim:e mo■t ab■erver■ tbat lt bad to haw ■ome a'bJectlve' 

PatCbt.a 1acb a cover into e&ct r .. med de'riou ■c:bemina 

and a ldp -de1re• of m1enuity, Id bJ J'aae 1961 the plan had been 

reduced t.o ■ped&.c1 ~ •~•rally approved by Under■ecretary Charyk. 3 

* 
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. . . . ~ 

occurred tb• phraae a~t '!not aa■laaed to a particul~ ■pace project. " 

Ap_,areatly the matter ■eemed ■o mUPdane to the Air Staff that 

the autborblna teletype mana1ed to aet lo■t ■omewhere in the Pentaaon• 

Al'SC headqu.nen maH. Nearly two week■ were.needed to ■traiahten 

out tbe re■altbaa confu■io11. and nea than it proved neceH&rJ to apply 
. 5 

con■iderable preHure before or1am.satioaal inertia could be overcome. 

In a further achara1e of teletype■, all written ..U in advance 

in General Greer•• comples. the special project■ office e■tabliahed 
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•• • • A Corona capault1 did aurvive an unplanned reentry, in Venezuela, 
aeveral year• later--and nobody noticed. 
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A aet of foa.r rocket enpnee, each capable of producing SO 

pounds of thrust, would provide for orbit maintenance. Six more 

such rockets were located in the aft aection of the reentry vehicle. 

After reorientation of the aateWte by 180 dearees and a 60-dearee 

pitchdown had been completed. the reentry vehicle would be separated 

from tbe vehicle midsection and the enaine• fired. A velocity meter 

•ipaled-shutdown. 14 
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.-rsae...r 

Coroaa wa• ill one of it• periodic •pa•m• of operational difficulty. 

and the propo•al for a Lanyard development wa• receiYina aenerally 

friendly attention. (Lanyard wu a re-enaineered.. •in1le-camera 

E-S •7•tem in Corona vehicle•.) 
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The optiou thu acloptetl e11C011ra1•d aom• optimlam a13out 

meeting •chedul•• 1111d performanca requirement• abould the primary 

development •yatem• encounter further difficulty. There waa 1eneral 

•1reeme11t. that the earli.Ht poa•l'ble date for initial launch would :t,e 

He noted that the performance requirement. of the • y•tem 

puahecl the state of the •atallite art. in three I pecific areas: 
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Charyk'• report wa• relatl•ely optimlatic, althouah Jae refrained 

from any predlcd.QU of complete •uccaa la meetuaa eltber ■chedulea 

or re•olation re,ulremeata. He lorecaat a flrat fU.111t da~ 
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Italic• · ia orlaia.al corre•pollden.ce. 
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See Chapter IX. 
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NOTES ON aouaca 

1. Notea by A.H. Kata. Rud. Cozp. 7 .Jal 60, · Oil m••dna with 
ST~ repreHmatl"•• JR Rud (Kata) Sl8a. · 
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xm OPERATIONS 

ered interHtin& 

d_eparturH from the "normal" cycle of re•earch. clevelopim nt ud 

operatio11a observed by moat DoD developn19 nt qaciea. It owed 

much in that reapect to the precedellt of the Corona pro1ram. the 

only earlier satellite recoanabauce activity tbat could even caaually 

Bff 1T01T•H 

Handle vta 8,-man/ Talent · Keyhale 

Contnlil Only 
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W.:9■e■■T 

Wld1e tecbaical developme11tl inc:11Ulina the refinement of 

hardware and tbe introduction of new lll&llllfactmln1 tecbniqu•• were 

of obvioua •i1n•ficance, other and. perbap• l••• taqible aepecta of 

_,rojec:t bad 1reater poteatial 10111-term val~. They 

we:re monly of a pro1ram mana1•meat eort. 

•pace recouaiHance pro1ram hacl fallen almost eatlrely from the 

wei1ht of overly ambitious early fii1ht objective■• The result, with 

uncommon re1ularity, bad been cataatrophic failure and conaequent 

BU l'I0l'l-'14 

Handle v,a B,emer./ r.,.~: • K.!f'"'=lli 
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_.JDP-Ndn 

abandonment of the pro1ram. Wllatever bad been lnve■ted wa■ loat. 

Cire•r•• forte bad been tbat ol a mlclwif• to the new project--cwer■eeinJ 

and 1uaranteeina a ■ucce■idul birth and infancy. Hi• aucceaaor, 

Briaaclier General John L. Martin, Jr~•. proved to be particularly 

adept at rai■uaa t:be child to maturity. Martin'• bandlin1 of a mid-

re-orlendn1 contractual incentive• aerved a• 

a model for fat:ure coatrac:tiq practlc:H a• well a• ■olvin1 the problem 

of tbe moment. The element■ of the incentive proaram were probably 

of le .. importance tban its conceptual basis. It represented an 

ac:Jmowled1ement tbat tbe 10&1• of a project cban,ed aa it out1rew 

ita developmental canatrainta, and tbat incentive■ aultable for one 

pha•e were not neceHarily appropriate to another. 
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dama1e tla• pro1r.&a:' jut •• 111ucb u aa QIIQCceHt.l flrat fli.pt. 

ParadoxicallJ, _'the 'HrJ •~ceH of tlae flret lllpt ra1eed apectatlou 

for eubeequeat fllpt• aad could be apected to make later fallvH 

••• more aaHttllal to tlaoH who altimatel y caab'olled project 

fundlq. If •IIOllp eucceH coald be tucked away la tlae 1li1Jat hiatory 

of the baelc bar...,.re, · da• ~tr.iam failar• cOlllcl be treated •• 

loc:al problem• ralller than iD41catlou of a flawecl ccmc:eptloa. While 

no one bew laow many 1ucceHfu1 m1~te or laow m11cla 100d output 

••• req,dred to create till■ aura. Creer we~e boda quite 

poeltbe 11aat at luet the Hcond flipt would llave to 'be a pronoaceable 

nee•••• 
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'Olulereetlmatln, may han been tb• lea•t bnportuat of aeveral 

influ.enc,.. In Che early eta1•• ot tile proparn, lt• mana1ere were 

jaaetilla'bly worried tb&t lt mlpt 'be caDCellect.. The record of earlier 

lall•re in otla.er eatelll1• recaaaal■NDCe efforta, and fin&Dcial over­

provided reaeon enoacb for tbat 11POrry. 

In aay c&H, GrHr percel"9d tile u1ency of ezteulve pre"Bipt 

ten• to abance lbe probablll&J ot proaram nccH• even at die coet 

ol eclledale allppa1H. He bad IOU a loq way toward bedpna hle bet 

- 'Wlt.lle lade of adequate teat data continued to troaable tbe proar•ftl 

for •GIil• mODtba, lt ••• clear ln retroepect that Creer. made the 

rlpt tradeoffe. Tbey were clearly uepcmelble for the replar •ucceH 

aad •mootb pro1re■■ wblcla naarked the proaram for all but the middle 

portion of lte 1Ue~ 
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Aaother claH of_ problem• 

included one-time falluea, 9hlch once corrected did not reappear. 

The tbird claH or problem wu intellectually Ille moat inten•ttna 

and operatioDally tb• most frutradlla. Throupaout th• propam in•tance• 

of Heminal y random failure occurred in compoaenta wllic:h had func­

tio11ed correctly for many .O.ipu. TIie problem. WCNl.cl peraiat throup 

three or four 4i1hu, notwithtt&ndln1 1trenaou1 cora-ection effort•, 

before •ucc:umbizla. While ~•re wa1 notl:lina my■terio11• about tbe 

recurrence of a pven failure, the ■widen appearance of one •ere 

none b&d exi•ted .earlier wa• unuaual for •pace vehi.clea, ued only 

once and normally immune to wearo11t H aach. No mlly Nthfactory 

explanation of the phenomenon ever appeared, althoqh tr&ll8ient 

quality control and te•t proaram laulu were 1enerally blamed. 
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Nearly two month• earlier, program officers bad. advi8ed 

Lockheed MiHilH and Space Company of their increuin.1 di•tute 

for the hiah pric-e• ·reflected in Lockheed bid• Oil new Aaena vehicles. 
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Cost• wer• 111-=la Jdala•r thaa for •a-lier deUTerl•• of apprmdmately 

the eam• eqllipmmt. Procurem~t oflic•ra concluded that Lockheed 

wa• u1otlat:laa to protect a po•ltlcm rathff tllu "ill 10CN1 faith." 

-
£Ta more ·tbu waa uaally tile ca•• 

for a •••••oarce •applier to tile 10.•rmnent. Lockh••d wa• ID a. 

••ry fa-.oralll• •ltuatlon for u1oltatina follow-on proca.remut. 

·A1U1& production had cantiDued at a replar rate for year• Uld bid 

falr to ccmt:lnue for •ev•ral more. NllQ people had lon1 ••• ezplored 

and &carded u rmt.a•i'ble t:be po••lblllty of Htabli•blns aa alt.ruti-.e 

production 110urc:e. ll promiHd to be an estremely co•tly coarae, and 

· one involrill& couidera'ble tec:lmical risk, Nor, in 1aeral, cmld 

Lockh•ed 'b• faulted for iaferior A1ena performance. AlthOllp eaime 

Cluality control problems bad occa•ionally appeared, the A1ena wa• 

:widely reaarcl•d, at tile time, •• a reliable vebicle-

161 BYE 1101'1-14 

Hanc!6 1111 Syeman/Taler.1 • Kty""'.,;,:, 



Bft t't0t,.'4 

Ha,,clla • &ttnn/laleftt • Ktyilalt 
Con:rolaOnly 

~ 

162 

~ 

·-

I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'!1' • 
"'-= 
., 



C0DCena of tla• NRO durma tlle •ummer of 1965. The W'••ldnston 

•taff bad been involved in ba1d.md011al 'bickerlna 'betwfeD the Penta1on 

Uld. the ClA wlalch ill September· 1965 1ec1.· to the departure of l:h'oc:kway 

McMillan. for more than two ,-an the Director of the NR.O. Although 

tile poHlbllity that the NRO mi1ht be entirely abandoned a• Ul iDatru­

meat of utloaal HCOnnaiHanc:e policy wu di•pelled by tile appointment 

of a ■ucceHOl' to McMillan (Dr. Alexander nu) and by tile iHuance 

of a new NRO chart.er, the whole of the recoimaiH&DCe prc,sram wa• 

ia 1ome di1order. Corona operatlana bad been rea•onably aucce1aful 

du.ring tbat •wmner, ODly one major miaaion failure b.&Yina occurred 

ill three fliahb, but Corona did not retun the detail tbat illtelligence 

16) BY! HOl'f-'1.C 
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analyat• la&d 1:te1ua to expect aad laterpreta tum. of Soviet force •tatua 

hacl became heavily dapendent on tn&,rmatio 

pbotoarap1lJ. _Some part of the lutltutlcmal ildlabtlll& of l 965 wa• 

occaalolled_ bf diaaareemeDt over tbe mana1emG1t of tbe Ccn-ona 

protram. and •am• of the Corona project people on tile We•t eo-t 

were convillcecl tbat a Hriold £allure of. Corona operation• could 

re•ult lf 11.e autJaority for technical and operation.al control of that 

bifurcated .actl-rity wu DOt promptly aorted out. Altlaouab in retro-

•pect that appeared to be no more tbaJl a minor poa■ibility, it coDtri­

butecl to UDe&•ilaeH on both coa■u. And finally, u extended coatroveray 

about tbe nature and timiDa of a replacement. •y1tem for Corona1 

a• compllcawi1 plans for die con­

tinuation &Ad Jmprovement of 'both •y•~ma. 

l'lu had to turn. hla attention to Hveral of the•• lHa.e• alm~•t 

■imultaneou•ly; 
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While •om• of tb••• ch&nae• were Toutine enoup and- cheap 

enouah to be continued thereafter, other• were extraordinary meaeuree 

adopted temporarily in reeponee to what wa• widely reaarud u a 

traneltory crlele. Tbe Air Force lacked the reeourcee to aappon 

euch a complex proceH of teat and checkout throqh the life of an 

operational pro1rani. Jleco1msm1 that circ.-umetance, General Martin 

be1au to plan for the adoption of a aovel contract ineentive echeme he 

had ori1i.nated earlier, while eervlna u Greer•• deputy. It wa• 

pointed 
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Mutla'• pouat_of attaok wa• th• incentive f•• contract . . . . 

- Hl• atudy of dae eziltat contract uacentlve provulon■ led 

him to conclude tbat they wen moat appropriate for tbe development · 
. . . 

etaa•• of tM pro,ram uul decidedly ~equate for tbe oper•tlonal 

pba• 

Tile lac:eml•• atructure earlier inatalled em.phaalsed_tiae 

importance of coat over operatloaal performaace. It had been.. at 

leut ln part. proaapted by lost contl'ol problem• characteriatic of 

167 



A aaccmd point aeem1 to have been the apectaticm that a■ the 

the coatractora, a• a matter of courae,_ 

woalcl ■trive to eara the built of the performance incentive fee. The 

or£ainal contract iac•tlve pro1run pufectly reflected auca caaaicler­

atioa• and belie&. 

Tbe incentive atru.cture 1aad tllree major part■: acbeclllle incen­

ti.vea, coat incentive• and performuu:e lDcentlyea. The achedule 

con■icleration waa in fact a cllaincemive for late cleliTery of the vehicle. 

The max\m',llft penalty for late deliver with a ceUin1 

On the otber hand. a coat overrun of i3 percent carried 

fee penaltle• of more ~-be pemlbed at a 

ZO-percent•of-fee rate for overrmaa until the fee waa wiped out com­

pletely, and would proflt at a 20-perc•t rate for unclerru.Da. Since the 

return to capital ia computed by cliYl.dJ.aa fee by 1roH coat, that · 

arranaement meant that the rate of retarn on 1ro11 co■ta waa a variable 

function of vebicle coat, droppma aharply for overruu and ruin1 

aharply for. UDclernma. 

The p_erfonnance lncenti.•e, Ulllike the coat incentive, waa 

linear, being un.related to the ll"OH outlay for• 1iven vehicle. A 

acorma ayatem waa deviaed on a acale from aero to 100. The critical 

reaion initially fell between 65 alld 95, but these numbers increaaed as 
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tile ayat.m becuae mol'e fwly operatioDal. A ■core of 80 waa tla• 

brealuwen point where 110 bu:eatln f••• 1NH either piDed or loat. 

Fol' ■core■ ucwe or below 80, tu fee c__,.d bl propol'ticm to the 

c:laaqe ba tile acore. Tb.e m•xinmm pin or loH la. fee that wu 

poHlble Wldel' ■ud:a a ■,atem wu GD tbe ordel' of ulf the amount that 

coald be 1amed or lo■t via the coat bacentlve. To any ratlcmal contractor, 

that ur••••t wu Ui imperative to worry about coat far more than 

about performuce. 

One r~•ult of the blu~• .motivated to delete 

a• .-y control &Dd teat proce411r• u poHlble ill order to •ave 

mODey bl the producttcm of the Ylillcle. If, for lutance, tb• deletiOD 

of a 1tvea te■t procedue had tbe ■am• effect on reduclq coat a• on 

decrea■Saa ·the probability of a failure, it waiu1d ratlcmally be CMleted. 

■mce half of tbe ■aYUlJ• would be retunlecl •• an incentive fee on co■t-­

over and above uy penalty for izlferior performance. Becaa.ae that 

accommodatlon al■o reduced tbe capttal outlay ol the contractor. the 

re■ultln1 fee increa■e would be proportloaately lar1er than the fee 

difference■ ari■ina from Ai.pt performance bona.■e■ or peultle■• 

Taken to ita lo1ical eztreme, die formula could reault in the 

delivery of• mtnlmnm-coat veblcle (23 percent leH than neaotiated 

price) which failed cataatropbically, bllt mvertheleH earned a premium 
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Oil Ulftltecl capital ill llaat cue woalcl be peater tball 33 percent-­

about ~c• the normally acceptal,le retuna an .fairly rl1ky imre■tmeata 

by private ilrm1. 

OeMral Martba'• an-.ement left the aclledale incentive 

e11elldally uacla&111... bot radically altered the relatlouldp between . 

co■t ad perform.ace lnc:atin1. The :riew 1yatsm paid no bollua .for 

a co1t aDllarrma. .• N!lectlcua of the belief tut the COit of a veblcle 

· badlt at tllat relatl•ely late 1ta1• in tll• pro1ram coald be e1tlmated 

rather prect1ely. Tia• maximum penalty that could be blcurred for 

coat onrr11111 -wail abollt wbat lt bad been• The major 

cbu .. wa• . .in tile puformance incentive. From a mazlmmn or mial­

mum ~under tbe old 1,atem. it became a mabnum or 

mini It .DO lcm1er made •em• to aacrlfice per• 

formuce for coat •a'riD.a• became c09ta below ne1otlated price 'brought 

no uaceative fee, while pe_rformuce 8hortfall1 would reduce -the fee at 

a much more rapid rate tban before. Furthermore, nu with an 

overrun of more than 25 percent. perfect performance meant a fee 

beau• of dollar•. Moat miUtary procurementa of tile 

period were •ufferintJ from overrana at leaat •• lar1e u ZS percent, 

ao DO rational contractor would quarrel ,nth tile colljunction of a 
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lar1• price tncreue coupled wltb an lncend•• fee. 

Ia retroapect. Oeaeral Martin'• illceati•• ayatem repreaatecl 

probably the 1110•t ■ip.lflcut IIOD•te.clmlcal ·•ccompli■hm•~ 

opam. It recopabed tlae fact tllat cOAtracto~ performance 

could. ba aG1De baa&aacea, be "fin• maed" to tile objecti•e• of the 

coatracdq apacy. In tbia caH,. ■Jllltt•a tlle focua of. tbe Incentive 

e)llteaa from dffelopmeat to operatlou had preciaaly lt• lmeD!ded 

effect-

- Hbadalpt WambaatH wlaat 0-ral ManlD aaw: the comract 

performuac--1965 ateadlly deteriorated, while fee• did 

aot. It •••m• clear~eactllla to u baappropriate incentive 

atructaae. Perhap• the cbanae could haft hen made earlier. But 

the aipa tlaat Hemed to stand oa;t clearly after the fact_--workman.■hip 

deterioration. faulty lnapectlon, inadequate teatma, and cataatrophic 

failure• reaultia1 fr0111 auch cauea rather than frOlll baaic enpneerin1 

dealp problem•--were not readily detectable in the nonnal eventa of 

th-proarmn. -make the identification of these problem• uy eaaieri when 
52 

all 1oe• reuonably well, prophets of doom ban •mall voicea. 
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• Somewhat aketchy hiatorical accoanta al the early Samo• pro,ram 
appeared In tile Air Force hutorie• prepued at Wr1a)lt Air Development 
Cemer (later tbe Aeronautical Syateme DiTiaion of the Air Force 
SY9tem• Commud) ln the mid-1950. but eYeD then acceH to proaram 
detail• waa difficult to acquire. Still aketcbier records appeared In 
early cb.roDOlopcal •ummarle• of activity at the Balliatic MiHilea 
Divhioa (later the Space ud Muail.H Syateme Or1aalaatioa of the 
Air Force Syatem• Commuul) &om about 1956 w:idl early 1960. The 
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.. con&:i .. d) fk•t eerlou attempt to write a biatory of uay ew:h proaram 
wu eponaorecl by Major General (die• Bri1adler General) Robert E. 
Greer ill 1962. He arraaaecl to ban Robert Perry. at that time tbe A1r 
Fore:• hlatoriaa for the Air Force Space Syeteme I>lvislaia, &Hiped to 
. Iii• or1•nt •atlon. tbe Special PrDjec:te Off1ce, an an baformal, part-time 
baele. Greer'• aprHeed p'1.l"p08e wae to ineure tlaat acco1111ta of tile 
tncr-•iaslJ' compl.• Air Force recosmaiHance eatellita prop-am were 
prepared before th• vllal recorde &appeared, Hi.a eupport wae con­
tillu.ed Uld-enlar1ed by Id• ■UCC■HOH (General• J. L. Martin. W. Ci. 
Kina, Lew Allea, and D. D. Braclbvll). The activity to be conred by 
tbe ldatory al•~ apandecl •ubetaadalJy, lar1ely at tbe uraina of Colonel 
Paul E. Worthman, u early Coro• propam mana1er uu:1 aGbaequently 
tb• lona-term c:blaf ol plan• for aucceHlft lwada. of tb• Natianal Recon­
naia•-ce Offlce ataff 1D tbe Peataa•• Perry comiDued to work toward 
a compreh ... lve aatelllte .recmmaleeance pro1ram h18tory after leavina 
Id• Alr Force poaltlan to joba tu reeearch eta.ff of the Rand Cot'poration 
la l9k, and became a contract hletorlan after trueferrina from Rand 
to TecmllDlOIY Semce Corporation in 1972. He wu br1e1ly aHbted 
by W. D. Putnam, aotber former Air l'o:rce bl■torian employed by 
lland, in 1969-70. Bureaucratic caneuleration• (the "blae eult" Air 
Force wculd not aar• to tbe apeadlture of Project Rand contract funda 
cm auc:h work) later:raptecl the prepuation of the bietory between 1969 
and 1973, and relatively little wu doN.la the yeare 1967-69 because of 
Perry•• primary commitment to the Ruul Corporation aaeipmea.ta. The 
work wu taken up aaalD late la 197Z under CD ntract between dae Special 
Projecta Office and Tecbaolo1ySemce Corporatioa., at which time 
Robert A. Butler, a conealtant wllh that fil'UI, became a collaborator. 
The product of that epaera.odlc work over a period of ten year• ·(to the 
time of thi• note) is thh maaucript--,micb lllctudee coveraae of the 
back1round of Samoa, tbe eeveral E-•■rle• Samoa procrama, Corona 
and lta deecendante ........ ewlution of the National lleconnaia­
•ance Office·and it•~••• and related lH11H and proarame. 
To the be■t knowledse of the preaent authors and present and paat 
member• of tbe NRO etaff, there ia no formal h18tory of any other 
recoanai.Haace propam ner cODdacted·by the.United Stat••• A CIA­
eponaored boetory of Coroua wu .nominally in. preparation late ln 1972., 
and apparently •om■ effort within CIA ba■ been devoted tlO preeervin1 
recorde of the ldeallet (U-2) and Oxcart (A•ll) aircraft proSrame, b1it 
that represent■ the •am of euch hl■tory. The aa.ceetor of all euch pro1ram9 1 

the balloon-carried r■c011naiHance camera eystem of the m1d-1950s, appears 
to ha.ve di.aappeared from the records.· Ciivea the volume of documentation 
of reconnataaance pro1ram activity by 1970, that i• unlfltely to happen aaain--
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• (cOllt:bmed.) 'but cletallecl aovce material of the kind available ill 
the early year■ aflQiiiibtt ao8I Corona had 'become a caaualtyof the 
recorcla deatruction proc••• by 1970, 10 ••r• ia no uauraace that 
all of the important eYent• can effr 'be captured for bietoriul•. 
(RP, March 1973) . 
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9. Ma .. SIJ'SP•F•ll•9•936. MQea ll. E. Qree:r. Dlz/SP, 

to a. -MJIJ•a. · DNllO; U Sep 63. M•a. ·SAJ"SS•l•M-
0196. McNtUu to C:reu. 17 Sep 63: maa. f!tl:achj 346Z, 
Creer to McMillu, 18 Sep 63. 

10. Maa. 0698, a • .McMillan, DNRO. to MOen Jl. E. Greer, 
'Dir /SP• 2.f Oct 63. 
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19. 

2.0. 

2.Z. 

l3. 

l·4. 

TOPSEc•n 

M•g-0918, B. McMillan, DNRO, to MGen R. E. 
Gree~P, 12 Feb 64. 

Rpt, National Reconnainance Program Status, 29 Jan 64. 
SP-3 files pp 4-Z2 and 4-25. 

NllP Statu, 29 Jan 6-l, p 3. 

Ibid; NRP Status, 2.9 J'an 64. - . 

M•g-9181 McMillan to Greer, ll Feb 64. 

~ pp S-18 to 5-21. 

See Quarterly Pro1ram Review, December 31, 1965 
(hereafter cited ae QPR) for detail 
The ecori.ng •y•tem had changed • 
and wa• overhauled completely in December. 

lS. Ma 67 1 SAFSP to SAFSS1 18 Feb 64. 

l6. -43S7, SAFSP to SAFSS1 3 Mar 64. 
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DNia:-ftlL 64; ma .... 1030, JIGea I. L. Martba. 
Dlr/DO Slaff, to Greer,· 17 Mar 64. 

Maa, llllllllllf562, MO.a a. J:. Greer, Db/SP, to 1l0ea 
J. 1,. Martin, DNRO Staff, -25 Mar 6'. 

. . 
31. Memo, J. Q. Belter, ·Cbm, COMOll, to DDO, 26 Mar 6'. 

nbJ: Aet••t for Eplaelmarla Data few Naat D-7 Mla•loa. 
baSS fil••• 
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XIV THE DEVELOPMEN"f AND OP~TI~ 

Back,roaDd and Nomaclature 

A• noted elHwbere, tbe abortive Samo• E-3, E-5, E-6, aDC1 Lanyard 
■y■tem• were intended to perform •urveillanc:e function• of one son or 
another, but DO:De ever hec&111e operational and only-Lanyard produced 
••tel.lit• pb.otoarapb.y. 
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• 
Apart from. Corona. whicia laad MU operational for tbree years. 

one Lanyard llipt of May 1963 wlllda produced a few JlllDkalr•ph• 
of no peat llltelllaence worth and t:ba relm'u &om one Samoa E-1 
miHlon (wlth reaolutlo,- Umlted to uoat 100 feet), repreaeated the 
mdy prevlom aucceHea al a aatellile reconnauaance effort tll&t had 
been ia aiatence for 111M year• ud bad been heavily funded for fi-ire. 
Corom., apODaored. by the CIA, · wu aot considered aa elemeat of 
the "Air Force" aatelllte recomaaba~e proaram. beiq claaailied 
aa an 1itm.rim11 capability a,..tem nen tboap denloped. masaa1ecl, 
and operated moatly by Air Force people. Both tbe Samoa E-5 
and Samoa E-6 proarama bad falled and had beea caacelled by the end 
of 19~-- after eipt ccmaecutive miHlon fallurea (Dille. if the first 
1. d were coanted). An effcwt tbat ••ry probably coat more than 

had yet to produce UHful photoara,1'y. 
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Dlaaareemeata. and uncertaintle1 marked aubaequent develop­

mmta. A major contri~tor wa, a bureaucratic competition for 

cGDtrol ol dae 1atellite re~onnai••anc• prop-am. But for the mo■t 

pu-t •11ch ~ COAceraed m&thr• other thu the 

193 

... ~ 
an lTOIT-?4 

Handle VII B~n/Talr.tt • Keyl'ld• · 
Cer:t•ois Only 



mim, .. H 

Hinde 111 8¥1men/1illnt · Keyhole 

ContrOIS(Miy 

I 
·1 
·I 
I 

.. I 
I 
I 
I 
1. 
I 
I 
I 
I 
ll 
-
J 

-
...: 



• 
Director of tile Natioa.al llecoanaueuace Of1ice from February 

1963 to October 1965. 
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Flu •er.ed u Actina Director at variou dme• between July d 
and September 1965, clvq Mr.Nfllan'• temporary u.aacea. McMillan'• 
plan• were lmown to the NilO ataff in July. 
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MOTES ON SOURCD 

llpt. SAJ"SP Qaarterly Prop-am Renew, 10 .JalJ 196'; 
(laereafter clted u QP&, wlda date). 

Memo, E. M. Pvc•U. Cima, ll•coanaiHaca Panel. to 
DCJ. .Jal Mi •abJ: Pwl for l'utve SatelHte lleronn•1Hwe 
Opuadolia: me1110, B. UrW,IJ•n, DNllO, t:o D1r CIA, 11 Sep 
63, •111tJ: J:mplel"lentat.lon of Pvcell Pwl llec;..,,.,,.,.,1at1aaa, 
both la IAJ'IS flle1. 

Mnl, · MD. a. E. OrHr, Dlr/SP, ·15 Alli 63, •aJ: Pl.au 
fat. P',!D•=lftata ·••ubdt• .. tallt .. ••e■■IIAl■ww., 

Maa,-3952, MCiea R.. E. Greer, Dlr/SP to BOea J. J... 
Mart.in. Dir/NllO Staff. 27 Dec 63. · 
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: 11. 

12. 0Pa, 10 J11D "· 
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. 15. 

16. 

17. 

18. 

19. 

20. 

M•a, .... 311, BCea J. L. Mutla. J>lr/NllO Staff, to 
MQea~ .Creer, Dir SP, Z ~aa 64, ••a. -5002, 
Gzeer to Dr •. ;a. McMtJl•a. DNllO, 3 Ju 64;~ 
1319, Mu-till to Oreer, 4 Ju 64- bl. SP Jllea • 

0Pa, 30 Sep 64. 

QPJt., 31 Dec 64; memo BOe11 w. a. Kma, 'Dir/SP, to Dr 
J. L. McLucaa, DNltO, 28 AF 70, subj: 

M.•a--6158, MGen a. E. Or~r/SP, to DI'. B. 
M.c~Nll9, 22 Oct 64; maa,_.zo,, McNUJan to 
Greer, 30 Dec 64. · 

DNR.O, to DepSec:Def, 4 Ju 65, aubJ: 
ill DNRO file•. · 

~~!_-_.U42, Beien J. T. Stewart, Dir/NllO Staff. to 
-• Greer, Dir/SP, 8 Jaa 65; 
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21. ~. 31 Mar 65. 

ll. Ma1-Z1S. JSQu J. T. Stewart. Dlr/tGlO Staff. to 
Al'S , •b 65. . 

23. 

2,. QPR, n·Mar ,s. 

25. 1i1aJl!ltz60, MGa R. E. Gree~, Dlr/SP,. to Dr. B. 
M DNRO, I Mar 65; ..... 611, BCiea ;J. T. 
Stewart. Dlr/NRO Slaff to Gi'Nr, 65. 

26. QPR, Sl Mar 65. 

27. Thar• la ■om• ambiaaity in tlli■ ■oarce, 

za. OPll, 30 J'un 65. 

z,. QPR, SO Sep 65. 

30. OPll. 30 Jun 65. 

31. lbW. -
32. QPll, 30 Sep 65; 31 Dec 65. 

33. QPll, 30 Sep 65. 

34. QPll, 31 Dec. 65. 

35. 
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36. QPI\, SI .Dec 65. 

37. 

38. QPJl, SI Mar 66. 

39. 

40. 

41. 

43. 

44. 

45. 

46. 

4l. 

daJllpt ••vhta• time 18 la e&c:t. ...... are ■eftll !lour• 
differeace betwa• GM,,: a4 Paclfic Time; wlla .-, the 
di&reaace la eipt lloara. 

M11-.S591, Dr. A.H. 1"1ax. DNR.O to BCieaJ. L. 
Mara:,n/SP, 10 Aq 66. . 

Mba, DO ExCom Mt&, 17 Aus 66. 

m 1.,01,.,c 
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,~:roil on1, 
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"· ·Memo. Dr. B. J)d. 
11 J-65, •abJ: 

49. Mia• NllP EaCom. Uta.. 17 Aq 66. 

so. 

51. 

52. 

H. M•a 1'3t. 31 Aq 66. · 

54. QPll, 31 Dec 66. 

5S. QPll, 30 Sep 66, 31 Dec 66 i. memo, BCien J. L. 
Di%/SP, to Dr. A. H. J1aa. DNRO, Z Feb 67, nbj: 

s,. M•a_,375, 14 Dec 66. 

57. M•a,..,731, ,U Dec 66. 

58. Memo~ 2.8 Apr 70, Atcb l,. Tbl 1, aDd 
main repo • 

59. See Cb XDI. 

60. 

61. 

62. 
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63. 

,_..- 1( r. • I .. r. t• •• 

I, 'i, e ; T , 

64. 

65. 0Pa. SOJa 61. "Tu ccmtractm appear• to ban •tp.i­
flcudly lmpowd Ida com.poaat and mannf•cturilla quality 
COlltl"ol, II WU .. pl'Oject of8.ce nal.aa!i•• 

66. . 0Pa. Jl Mar 61. 

68. 

10. an.· 30 J• 61i 

71. . M•I• -9644• 3 Jal 67. 

72. 

8ft 11011-14 

Handle~ Byemar./Tet!\!. Keyr:~ 
Centt'Oi10,u7 



( ~ I 
.,,. M• 3'15, 25 Jal ,, • I 

Memo, Dr. A.H • .na..· DNRO, to Deplecl>ef. 611116?. 1'6. 
•ubJ: Madcmal Jlee--,Ha.ce P.ropam (illlP) 1■••• aDll I P_eftCl:iaa ·J>ec:lnau. 

75. Ltr, Dr. A. H. 11u. ASAF/._l&D, to C/S, USAF, 13 Oct I 66, •ubj: S ·1,ancli Vulcla .... _... .. , SAl'SS 
file•; m• , Dir/NllO naff to Dir SP, -Z4 Oct 
66; m•a, 1, IP to SS, .16 Ncw.66. I 

76. 

I 
n. Mi.A NRO ExCom Mti, 23 Jlov. 66. 

78. Min ~0 EsCom Mts, 17 Aaa 66. I 
79. Memo, A. H. 1"1a. DNllO, to DepSecDef. 20 Sep 66, I •ubj: ne DN1l0 aecommaded FY68 Bwlaet for the National 

a~connaillH11ce Prop-am. 
I I ( 10. Mine NllO l!KCom Mt&, 23-Nov 66. 

81. Memo. MOu J. T. Stewart, Dir JNllO •t:aff. to DNllO, I JO Ja 61, no •11bJ• DO 81••• 

82.. Memo. Jam•• Reber, Sec N1lP E&Com. to DNllO, 9 Dec I 66, ■ubj: Aaemta; Mine NIP EsCom Mta, 16 Dec 66. 

83. M•1•.-.lN, 1.0 Ju 67;-'889, 14 l'e~ 67. I 
'"· I 
as. QPll, 31 Mar, 30 Jun. 30 Sep 67. n 
86. BCiell R. A. Bera, Dir/NllO Staff. to J>NllO~ 25 .Jul 67, 

DO nbj. r. 
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••• Memo, Baa ... A. Bera. Dir 'MRO Staff. to A. H. Flu. 
DNB.O, 1 Sep 67, JIO· •oJ. . 

89. QPJl, 30 Sap 67. 

90, Memo. A. H. naa, DIGO, to C. Yaace. DepSecDef. 
6 Jal 67, • ••J• . 

91. 

92. Uaa,~923, .&6 Oct 67. 

93. QPR.. 31 Mar 6'1, aad ·3l Dec 67. 

'"· 
95. 

96. 1..tr. CIiia, usm. to Sec:l>ef, 4 'Apr 61, Wida &tell, New 
Conra1e lleqmremnta, 27 Mar 61. 

97. 

98. 

99. 

Memo, A~ 
(draft), I 

100. M•a.-t199, 16 Au, 67. 

101. 

lOApr 68 

au 1,01,.,,. 
Handle ¥118veman/Ta-r.!. t<.ty"'t;-. 
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lOJ.. 

103. 

104. 

105. 

106. M19~Ul, l3 Oct 67111111897, lS Oct 67. 

107. 

108. Min, of NRP ExCom Mta, 17 Nov 67. 

109. Memo, MQen J. M. Reynolda, tJSAF (R.et), Office of the 
Dir, CIA, to BCi•n R. A. Bers, Du-, NRO ataff, 15 Sep 
67; aubj: Utilisation of the KH-7-Recomiaiuance 
Syatema for Mapping, Cbartin& and Qeodeay R.equirementa, 
in DNRO filea. 

110. Memo, Beien R. A. Bers, Dlr/NR.O Staff, to A. H. Flax, 
DNRO, Z6 Sep 67, no aubj. (Flu'• marpnal note in reply 
i• quoted here ; memo, J. J. Schade 
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111. 

112. 

113. QPa, ll Dec 67. 

114. 

115. 

116. 

117. 

111. 

ltO. 

121. 

Z9, 18 Ju 68. 

u.i. M•a.-1100,·, Apr 61. 

123. 

U4. M~••-7156, 6 Ju. 61. 

125. 
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