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VII PHOTO-READOUT 1960-1963 
(E-l, E-l, Subsystem I, and_Tape) 

When the Samos project finally became the direct responsibihty 

of the Secretary of the Air Force. it included three photographic 8ub-

systems and one ground-based subsystem that stemmed directly from 

the original WS 117L program. Others were pending approval, but 

only the E-l and E-l readout systems and the E-S recovery system 

were funded and in a hardware stage. Auociated with the E-l and E-l 

was the ground-site complex of receiving. processing. storage and 

dissemmation equipment that was known as Subsystem 1 (a5 J, K. 1, ••• ) • 

. Under the terms of the pre-lQ60 requirements. Subsystem 1 was also 

to be the key to the E- 5 film handling and dissemination network, as 

then foreseen. Be-cause 1t had originally been designed to complement 

E-l and E-l, however, Subs\'stem 1 was generally considerlfd to be 

associated with readout 1n the recovery-versus-readout controversy, 

and the system was also a. focal pOint of the arguments over ass1gnin(t 

IJpcrational responsibihty for satellite reconnaissance to the Strategic 

Au Command. Subsystem 1. operated by SAC, would give that command 

::\ dominant role in operating and controlling satellite reconnaissance. 

A.; it happened. th,," period of Samoa reorientation during the 

sprin~ and summer of 1960 coincided with the climax of E-1 development. 
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which had begun in 1956. Eastman delivered the first camera payload 

to Lockheed on 15 April and Lockheed completed its 8yst~m test of 

the Agena-plus payload on 3 June. The payload mduded both an £-1 

and an F-I ferret subsystem. By Sept~mbel". the Agena*payload 

complex was mated with an Atlas booster at Point Arguello. and on 

11 October it was launched to a considerable fanfare that included 

elaborate press conferences and a large audience of cameramen. 

The launching went well enough to please photographers, but 

program people were less than happy. The satellite umblllcal connec-

tion failed to release at launch and the hefty push of the Atlas booster 

tore away the mtrogim fill line--complete with couplings to the Agena--

when the hoses reached their physical stretch limits. Although the 

Ktlas operated p~rfectly and the separation of the Agena from the 

first-stage booster occurred as programmed, nitrogen had been 

boiling freely into the atmosphere through the entire boost period and 

the tanks were for practical purposes empty. Attitude stabilization 

depended on gas stabilization--and there was no gas. The Agena's 

engines ignited while the vehicle was improperly aligned (or injection 

into orbit- -and the flight was over. Investigation revealed that test 

brtst: personnel had failed to install a half-inch assembly that should 

have Joined the umbilical to the quick-disconnect fittings and that ·the 
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" nitrogen hoses were shorter than the lanyards which were supposed 

to pull awa y the quick-disconnect fittings. It was a d~Sl).:n IJverslght 

that Dr. Charyk, for one, considered to be an incrediblt: blund.:r.
1 

He was not alone. 

Quite apart from the fact that the absence of a tiny connector 

had meant the fruitless expenditure of at least $4.85 ml1hon for th~ 

boos ter, payload. and launch services. Z the failure cost une of the 

three avallable E-il F-I vehicles and postponed, at least until Januar). 

rec~ipt of the fi~st readout data from orbit. Between January and 

August L9bO, redirecllon of the Samos program had caused elimination 

of £iv~ of tho: orij.!lnal Li scheduled readout flights; only three E-I/F-l 

and thre~ E-l payloads had been authorized. 3 Even the8'~ were elimi-

nated in early ~uvember. leaving only five readout payloads in the 

4 
launch schedule. 

Tht: rapid abstraction of readout testa was symptomatlc of a 

widespread deternunatlOJI tu get on with recovery programs that 

sl:emed much morl: promlSlng. General Greer, who had urged and 

sccur'-!d approval of the cancdlation of the "extra" E-Z'lt in a 

1. l'\ovelllbcr ("onvl:!rsatiulI With Undersecretary Charyk, considered 

the tcrlllinCitlOn to be part of hUt "overall eUorts It to bring technlcal 

~oals uito reahstic ahgnment With available financial resources. 
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Lockhl!ed was entirely in sympathy with hit general goal.. One officer 

from the Pentagon who visited the contr.actor's plant in November 

characteriz~d the Lockheed attitude as IIle t's hurry and fmish E-I 

and E-Z and spend all our effort on recovery systems ... 5 Those 

. viewpoints. when added to the openly expressed conviction of the 

responsible project mana~er--Colonel W. O. King--that readout 

techniques were not truly practical. pUinted toward a brit!f existence 

for the entire readout program. 

If there were to be, at most. only five more camera-readout 

flights. any eXCUSe for continuation of Subsystem 1 had vanished. The 

declining fortune!> of that portion of the total Samos program were not 

entirely based on such factors. however. Nor was cost the chief 

motlve. thoullh the high price of development had been disturbing 

program managers for many months and the astronomical costs of 

in:slalhng operational subsystems h~d been a factor in anti-readout 

sentiment for more than a year. 

Subsystem 1 had been the core of a proposed installation called 

the Intel1i~ence Data Processin~ Center, planned for construction at 

Strale~ic Air Command headquarters virtually since the acceleration 

uf the satellite reconnaissance program in early 1958. As was apparent 

... ·ven before tht: end of that year. however. there existed a considerable 
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difference of opinion concerning the timing of that construction, the 

phaung of the turn-over to SAC, and the quality and quantLty of the 

equipment to be installed. For the most part, p:lhcy ofilcials 10 

th~ Department of Defense were extremely sensitive to the implica-

Hans of entrusting a sa.tellite reconnaissance 8 ystem entlrely to a 

~-ommand with SAC's public image and private outlook. They favored, 

at most. creation of a resear(-h and development type installation that 

could. if technical and political considerations ever permltted. SOme 

day be turned over to SAC. 

On the other hand. intelli~ence elements of the Alr Staff. the 

Strategic- Air Cummand. and lnfluential members of the ALr Force 

headquarters cadre argued heatedly for accelerated development of 

Subs yst~m 1 and for early creation of an "operational capability " 

Unul 1959. there was widespread opposition to the proposal that the 

prulutype Subsystem I complex being built at Denver by Thompson-

Ramo-Woo1dridp,e be substltuted for the desired "standard" lnstalla-

tlOn. But when it became apparent that the slow pace 01 Subsystem I 

d~velopment would prevent the completion of an Omaha 1Illitallation 

bdore the first Sarno. £-1 launch. SAC and the Air Force Assistant 

Chu::i uf Staff for Intt'liit(enct! (MaJor General J. H. Walsh) began 

strenuuus efforts to have the Denver equipment moved to Offutt ft.r 
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"blue suit" manninfl. In part. this insistence derived from their 

mutual mistrust of ARDC's understanding of and abllity to satisfy 

"intdligence community requirements." Efforts to explain ARDC I s 

viewpoint. that the vast difference between experimental equipment 

and operational t:quipment would inevitably prevent any "operational" 

use of the;: prototype Subsystem I. were fruitless. An Offutt insta11a-

hon would establish a meaningful precedent for complete Air Force 

control of military space systems. and against that ur$Ze no such 

"quIbbles" could prevail. 6 

In Dt"cember 1959. ARDC virtually surrendered. Command 

headquarters illstruc-ted BMD to provide for early installation of the 

prototype devices at Offutt as soon as a degree of reliability had been 

t!stablish~d by tests. That qualification provided a substantial obstacle. 

however. From a technical standpoint. the development was not 

proceeding at all well. a Clrcumstance which made plans for a~ 

elaborrtte Offutt complex largely academic. It was clear that tht: 

Stratt:~lc Air Command saw Samos as an attack warning deviCe that 

might make some contributions to ~eneral and technical Intelligence. 

while higher authorities 1n the Pentagon had the view that Samos wali 

a .. intdhgence system with a limlted capacity for attack warninfl. 
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Although such policy considerations were paramount, techni-

cal shortcomings in the system were by early 1960 becoming quite 

important to the debate. Itek Corporation and Thompson-Ramo-

Wooldridge (TRW) had jOlntly evolved the design of Subsystem 1. 

TRW had subst 'luently become the sole source subcontractor to 

Lockheed for the total subsystem. Itek, under subcontract to TRW, 

had acquired development responsibility for a key element, the center 

format processor. Both Itek and TRW were comparatively new 

companies. Itek being particularly lackinll in relevant experience. 

In the course of their relationship, TRW directed multiple engineering 

changes which Itek p~rsonne1 failed to consider properly when revising 

cost estimates. Itek also made a basic major error in calculating 

overhead costs, originally weighting them at 85 percent of engineering 

costs. The correct figure. aa proved by experience, was 165 percent. 

Finally, both ltek and TRW had sadly underrated the technical 

difficulty of the development. In consequence, Itek reported a mounting 

succe.sio~ of overrun costs on its contract during 1959; from an initial 

overrun estimate of $36,000 in February 1959 the total mounted to 
I 

$l.1 million over the next 10 months. Concurrently. the delivery dates 

specified in the contracts slipped by nearly a year. the performance of 

the prototype equipment failed to sati8£y specificatiotta. and both TR W 
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and Itek encountered new and major technical obstacles to project 

success.
7 

A further difficulty was that Rome Air Development Center 

had been made responsible for technical management of that aspect 

~f the total Samoa program, so that the Samoa project office was 

several echelons distant from the acene of the developments. In 

the opinion of one experienced officer, the chief responsibility lay 

with ltek and TRW, but Rome and BMD were partly to blame because 

8 
of their ineffective management of development. 

Had the development been relatively flourishillg. the basic 

equipment would have been delivered and installed by July 1960, in 

sufficient time to meet the E-l flight schedules. A successful program 

might have overcome all criticism and lent weight to arguments for 

continuing a substantial readout program. But the fact that Subsystem I 

was in grave technical difficulty, that it was badly managed, and that 

it was running out of funds tended to lncrease the probability that the 

whole readout undertaking mlght be cancelled. 

In the course of the August 1960 program reviews, an "Ad Hoc 

Group on Samos Ground Handling Data" recommended continuing Sub-

system I development throuJZh a fuU system test and moving the 

completed equipment to Waahln~ton for eventual use there. A certain 

va~ueness concernlng the technlcal capability of the system and 
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uhsupported optimism concerning project cosU doomt;td the re' omm~l\da ~ 

tions. however.
9 

Almost concurrently, ARDC proposed transferrln~ 

responsibility for Subsystem I from :EM.D to the Air Forc-e Command 

and Control Development Division, at Cambridge, Massachusetts. 

The suggestion, which originated with General Schnever. assum~d 

the elimination of all requirements for processing operatlOnal intelh-

gence information during the remainder of the research and development 

period. (Two years were sug8ened as appropriah: 

resourCeS. The project had coat some 

10 
August 1900.) 

to that time--

One of tht;t major products of the lS August 1960 Nahonal ~e("urit)" 

Council meeting was a deciuon to reduce emphasis on the ground data 

processing equipment. Immediately after securing confirmation of hi. 

authority. Dr .. Charyk assigned a special study group to the task of 

making recommendations on disposition of what remained. By that 

timu. it was appart:nt that the computer chosen as the heart of Subsystem 1 

was unsuited to its assignment. having been outdated by later models. that 

the abihty of the equipment to handle ~asic inputs was somewhat dubious, 

and that film procesSlhg ltself presented problems that had not been 

II will be recalled that ARDC headctuarters was concurrently involved 
111 ;m effort to cn1ar~~ the: R~conllaissance Laboratory's role in camera 
(h."n:lopment for Samos, 
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solved. TRW was then 14 months behind schedule and in the throes 

of an overrun tbat promised to at least double. if not triple. project 

costs. 

Charyk himself apparently had deep misgivings concerning the 

prospects of Subsystem I. but at the same time he remained uncertain 

of its possible importance to the sort of program that might develop. 

On 13 September he told Greer to examine the dtuation and to submit 

detailed recommendations on tbe future of the ground data subsystem. 

General Cireer. although having no special animus toward the 

subsystem. was by that time convinced that recovery techniques 

offered much better prospects than readout and that SUbsystem 1 

development had been generally mismanaged. Whether it could be 

saved was not so much the question as whether it should be. 

In mid-OctOber, after several weeks devoted to careful analysis 

of the readout situation, Cireer urged Undersecretary Charyk to 

terminate the Thompson-Ramo-Wooldridge contract and to begin 

considering something new. a system more completely responsive 

to real Air Force needs. Cireer had been particularly upset by some 

of the peculi~r compromises made in Subsystem 1 design in order to 

permit it to accept several varieties of input. "1 object. " he said at 

one point, "to a system that accepts five-tnch by 25-inch exposed film 
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(E-5), reduces it, and chops it up .•. to fit an automatic scheme 

along with U-Z photography, World War II photography, E-I/E-2 

take. etc." Adding that his VlewS were his own, that most of hl:; 

staf! was not in agreement, he urJiCed a work cancellauon. The sub-

system was not essential to Samoa operations, Greer told Dr. Charyk. 

For the purpol5es of early photo and ferret readout flights, he said, 

the Satellite Tracking Center at Sunnyvale, California, could handle 

processing requirements. 

In this stand, Greer was almost alone. Charyk's Pentagon 

staff (SAFMS) urged that Subsystem I be continued. withal at a less 

expensivt: rate and wuh revlsed objectives, while most of the West 

Coast group held the subsystem es.ential to a technically valid 

11 
program. In ench ... ase, a cautious reluctance to discard readout 

approaches WhlCh had been pursued for five years probably motivated 

the two staf!s more than any innate confidence in Sub.yst~m 1'8 

technical promise. Neither Charyk nor Greer was disturbed by such 

qualms, however; t:ach was personally and philosophlcally committed 

to a sharp break with the past--if such a break promised to make 

~caneral program ~oals mure attainable. 

On 4 November 1960, Charyk directed immediate term~nation 

oi aU work on Subsystem I except that required to enable ARDC to 
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~\"aluate the feasibility of employing the equipment elsewhere. 

Processing equlpment fur the several remaining readout satellite 

flights would be provided from other resources. he told the Air 

Force chief of staff. II Within the week, termination notic-es had 

bt·tm issued to TRW, Rome Air Development Center had received 

in~lructions on funding. and ARDC headquarters had been advised of 

its responsibility for determining the usefulness and £lOa1 dispollition 

of the developed equipments. 13 

Shortly before Christmas of 1960. Undersecretary Charyk 

approved a total expenditure in fisc aJ 1961 (unds to 

close out the project. (Total program cost approximated 

Including the 1961 funds.) Roughly 

expended before the November cancellation. s needed 

to ("over work stiU on ~he contract, and _ was provided to 

finance contract termination actions. The decision met a final 

anuuished protest (rom the Strategic Air Command, which pleaded 

f\Jr l:ontinued development and test of Subsystem 1 as an integral umt. 

but Charyk was adamant. He had concluded that the entire concept 

of Subsystem I was obsolescent. He ~u1 an end to speculation that 

~ Jl(:,W and .. nore elaborate system mi.eht eventuate by asking AROC 

tu )Jr .. po~",· a "~ood solid research and development program" to 
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result in equipment capable of processinK all Samos film; Charyk 

emphasized that he wanted not a syst.em proposal, but a program to 

devdop "simple and practical equipment." Wh~n nothing promlsing 

appeared by February, he ordered all Subsystem 1 act.ivity tv be 

14 
clo$~d out by Zl July 1961. 

Large among the reaSOns for ending the development was cost. 

Fvr an input of nearly the Air Force had obtained a semi-

obsolescent lot of partially developed equipment tied to an abandoned 

concept. In the final analysis, Subsystem I had been ddiJlnt·d to 

satisfy the pre-1960 requirement for early attack warning; the shift 

. of emphasis from surveillance to reconnaissance in July 19&0 had 

doomed the development, although full appreciation of that circumstance 

was not widespread. 

The factor of technical failure in the development program 

ltseU was certainly an element In tbe termination decisum. But though 

engineering difficulties were substantial, greater obatael,·s had been 

overcome elsewhere in the Samos program, and the re~punsibility 

{or the ulumate collaps~ of the development pro((ram had therefore 

to be credited as much to improper management as to an ything else. 

Suparated from the conduct of development work by an intervemng 

ARDe center and two layers of contractors, the Samos project office 

163 

'!'op .sells'!' 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: CIIART 
DECLASSIFIED ON: 7 MAY 2012 

was never able to maintain sufficiently close control of the e naineering 

effort. The unfortunate fact that both of the principal contractors were 

relatively inexperienct'ld in such work was certainly a contriblllor, but 

probably not a determinant. Experience in satellite reconnaisliance 

was not an abundant commodity, after all. 

One other significant aspect of the t~rmination delierved nouce. 

Between the time that Charyk received Creer's recommendationll and 

the time of an absolute. final cancellation, only two weeks passed. 

The recommendation itseLC was based on an analysis that took les8 

than a month. Both the assurance and the speed with which the new 

Samos managemt!nt Il.roup acted showed that more had changed in the 

program than thl..' technical character of aome of the sub.yatems. A 

new impatiencE' with failure lay close to the surface. 

E-l and E-2. 

Doubts about the worth of continuing the still-scheduled readout 

t~sts were apparent in the wake of the Subsyatem [ caneeUahon but 

wt're generall y subdued by the absence of an y flight data that could 

cunfirm Ju.jgments on system feasibility and ullefulnes.. Both Charyk 

and Greer were ctlrtain that the readout system would return photo-

~raphs. but whether such photographs would be of a useful quality 
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remained to be seen. 

YOP •• ea ... 

They a~reed to await result. of flight tests 

before deciding th~ program's future. By the end of 1960 there was 

no longer any question of Corona feasibility, and in terms of utility 

for reconnaissance purposes the worst of the Corona returns was 

. 15 
certain to be better than the best of the E-l photographs. 

Nevertheless. empirical evidence remained the best basis for 

judgment on program validity, and in the absence of flight data on 

which to base a findmg the cancellation of the E-I program might 

prove difficult to defend. It was also pertinent that by late 1960 the 

5~cond flight vehicl~ was ready for launch; cancellabon thereaft~r 

would have saved the cost of launching one Atlas-Agena. but payload 

expenses could not have been recovered and in any case, as yet the 

booster combinatiun had not recorded a success in orbiting a 

reconnaissance payload, so termination would have been costly in 

prestige. as well. All in all. the arguments for attempting the 

s~cond E-l launch were more compelling than those against. 

By early January the vehicle was on the stand and had been 

checked out •. At that point a new complication arose. Negotiations 

with the Soviet. for release of two imprisoned members of an 

unprudent RB-47 crew were approaching a climax; the newly installed 

Kt!nnt!dy administration was extremely anxious to establish an early 
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r~cord of diplomatic achievement by getting agreement--1o the crew's 

return. In mid-January, WIth the E-l on stand and ready, General 

Gre~r received urgent encrypted instructions to delay the sCheduled 

launch by some plausible subterfuge until the freed creW ('auld actually 

be returned to American custody. He explained the situation to 

Colond H. L. Evans, hIs deputy, and they concocted the schemt! of 

havin~ the colonel appear before the general in the company of two 

"unwitting" program office ~peciali.t. with a suggestion that the E-l 

launch be delayed by a week or 90 to per'nit a final recheck of launch 

readiness provisions. Deliberately unspecific but convincin~ references 

to difficulties and un("ertainti~s involving the telemetry stations, range 

pro('~dures, and checkout processes made up the bulk of Colonel E\ans' 

remarks. WIth (Ollllterfeit reluctance, General Creer agreed to a 

postponement. Once the released Air Force crewmen had been returned, 

th~ oc('asion for delay vanished--and 80 did the technical obstacles 
. 16 

E\.an,; had mat~rialized (or his appeal to the general. 

There followed the 31 January 1961 launch or the second Samos 

vehide (number 2102). Like the first. in October. it carried a composite 

E-l I amera. Unlike the October vehicle. however, the second Samoa 

went into a stable orbit and relayed information to the readout atation 

at Sunnyvale. (The orbital vehicle had a period of 95.2 minutes, a 
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perigee of Z60 miles. an apogee of 311.6 mile •• and a nominal life 

expectancy of U30 days. ) 

On 3 February. Colonel King took the first analysis of flight 

results to Dr. Charyk. An assembled photo(lraph was available 

which indicated that the ground resolution of the system was roughly 

wh<lt had been anticipated. about 100 feet. Although the hand-proceased 

pictures were relatively good in terms of original system requirements. 

the system itself did not promise much in the way of eventual utility. 

There seemed little justification for altering the premise vi the 

previous eight months--that the £-1 would be tested only to prove out 

the feasibility of the in-flight processing. transmitting. and readout 

equipment. 

General Greer was closeted with Undersecretary Charyk lor 

most of three days starting on 13 February. Among the many Samos 

program matters discussed and decided durin~ that period. one of 

th~ chief was the future of the E-1 and E-Z launches. As had been 

~\!nerally anticlpated. Charyk agreed that the relative Success of 

the Z102 vehicle was a sufficient proof of E-l system feasibility; he 

approved General Greer's recommendation that the third of the 

pro~rammed E-1 fiiElhts be cancelled and the equipment stored for 

some possible future application. They also agreed to let the 
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scheduled £-2. llight.s remain in the program for the moment, a1t.ho'1~h 

again it was apparent that once a set of returns had buen received 

th~re would be no real justification for further continuance of the E-2. 

17 
program. 

In effect, the February decision halted all work on the remamin~ 

E -1 system (vehicle 2.103) and caused it to be returned to Lockheed's 

Sunnyvale plant for bonded storage. All of the necessary directives 

were in drcu1ation by 15 February, one day after Charyk's verbal 

. . G 18 lnstructlons to reer. 

There was one additional, almost afterthought aspect to the E-l 

program. [n April 1961, representatives of the National Aeronautics· 

and Spac~ Admmistration (NASA) contacted Dr. Charyk's office to ask 

permiSSlon to '!Xamlne and use E-l technology in then own programs. 

It seemed possible for a time that the physical product. of the £-1 

d~velopment might actually find their way into a moon vehicle. One 

stImulant was the obvious parallel between £-1 equipment and techniques 

and the de vie es used by the Soviets to photograph the back surface of 

the moon in October 1959. 

The Soviet feat had excited admiration from a number of American 

sp~clalists in reconnai •• ance and from astronomers in general. (The 

lunar pictures, incidentally, represented the first public disclosure of 
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satellite photography and stimulated considerable conjecture about the 

existellce and capabilit}: uf a Soviet reconnaissance satellitt! system.) 

Wlthout gwing any indication that he knew of the E-l and E-l specifica-

tions. Amrom H. Katz, Rand'. furemost optical physicist, calculated 

the relative ground resolution of the Soviet camera and data link system 

at about 2.50 feet from an altitude of 300 miles. That was a shade less 

dfective than the E·l. though in practice the considerable difficulties 

of transmitting photographic data over distances ranging from ~O, 000 

to 1.00, 000 mlles tended to invalidate any general conclu81ons on that 

seo"re. (The Soviet system had employed an eight-inch F/S. 6 lens 

and a lO-inch F/9. 5 ltln=> to produce simultaneous photographs. each 

on one-half of a single irame of 35 millimeter film. Katz and others 

e~ti.mated that transmissiun of a complete negative required about 

lO minutes. The satellite never approached closer than 40, 000 to 

50, 000 miles to the moon but nevertheless returned . photographs which 

showed a ground resulution on the order of 5-10 miles.) In tbe realm 

uf the theoretical, it seemed that the slightly Inore IIOphlsllcated--on 

paper. at least--E-l or its E-2 successor might permit the United 

Slates to obtam better pictures. At least NASA seemed (. "nvinced--so 

much 50 that Undersecretaq' Charyk authorized that agency to d ... al 

wlth the E-l contractors through CieneraJ. Greer's office. Charyk 
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lnstruch:d Creer to permit access to technical data on the came ra 

and on-board processmg equipment. data transmission elements, 

and the ground processing system. However. he forbade the release 

lQ 
of speclfic satt:llite photography or detailed test results .. 

There was considerable doubt in informed quarters that the 

C-l devices had any useful application to the problem of lunar photog-

raphy: both Rand and Colonel King freely expressed reservations on 

that }.ioint. Indeed. as analysis of E-l results continued and as the 

fund of preclSe information on system capability increased. confidence 

1n the :;ystc:m t~nded to decrease proportionately. Concurrently • 

. there was a growing awareness that it would be most difficult to 

fund all of the assorted Samos systems in the next fiscal year. a 

circumstance that caused program managers to give new thought to 

early cancellation of the entire E-Z program. Early in March 1961. 

when tho= fiscal 1962. budget for Samos was undergoing final review. 

the question of what could be done with funds that. though substantial. 

w~r\! definitely limited, focused in part on how many E-Z nights should 

be carried on the schedule. The issue was complicated by Dr. Charyk's 

desire to develop and test a mapping and charting satellite (essentially 

iI rt!viv~d E-4 system) as well as to continue or even expand a basic 

prugram that now included ferret satellites, the E.S. E-6. Gambit. 
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and several variants of Corona. Dr. Charyk was willing to consider 

cancellation of the E·Z program in favor of a new readout.technology 

lO 
appruach with more promise, should that seem thtl bc!st course. 

Although in mOlt ellential features the E-Z system was tech-

nieally identical to the E-l, differing chiefly in th~ degree of lens 

magnification, there was evidence that all of the ('ompiexities of 

r~adout had not been resolved by the relatively successful E-I Ui[lht. 

In May 1961, for instance, the program ofiice reported that the 

processing unit in the payload vehicle had repeatedly jammed in the 

course of check-out tests, that the film record was subject to distor-

tion under certain conditions, and that the ground equipment still 

Zl 
experienced frequent random failures. Even before the program 

review that brought such circumstances to the attention of the under-

secretary, he had decided to limit th~ total of E-l £lights to two. On 

19 April, the third E-2 vehicle-payload (vehide 212l) was canceUed. 

Another significant change came early in July when a succession of 

payload, tracking net, and booster difficulties forced postponement 

of the scheduled launch of the first E-l. Even after the original 

sequence of such difficulties was resolved, a new onset of electronic 

trouble in the Atlas booster allain caused postponement of the launch 

Zl 
date into September. 
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On 9 September 1961 the initial attempt to orbit an E-Z payload 

ended in an aweSome launch pad explosion. Loss of electrical power 

.-:aused the Atlas to drop back on the pad less than two seconds aftl'r 

liftoff. The E-Z payload was destroyed-ln the reaultin~ blast and fire. 

(The Atlas failure was caused by a delay of • Z seconds in disconnectin~ 

the umbilical that carried the signal to switch from external to internal 

, l3 
electrlc power.) 

The remaining E-Z flight test vehicle (Zlll) faced a problem oi 

crowded launch pad schedules. After weighing the prospect of a major 

malfunction and the clear evidence that basic subsystem performance 

had been adequately demonstrated in the single successful E-l'flight, 

Charyk and Greer decided not to launch the second E-Z vehicle. On 

30 September the contractor was instructed to remove it from flight 

readiness processin~ and put it in bonded storage. For all practical 

purpos~s. such action concluded the original readout-oriented Samos 

Z4 
program. 

Colonel W. C. King, responsible for those aspect. of Samos 

which predated the August 1960 reorganization, saw clearly that the 

decision to st,ore rather than launch the remaining E-Z payloads meant 

that readout, lias presently conceiveci, " was no longer "an acceptable 

alternative solution to tht> earth recce problems facin~ us. II On 
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6 October h~ issued instructions that all work un readout should halt 

immt!diately. cautioning the procurement office to look carefully to 

be sure u1 ilnding "a lot of the efforts which are hidden In the 

bushes ••• II He wrote. a brief epitaph with the phrase. "It is 

presumed tht! present readout program is defunct. " 

Colunel King's expe~ience with the E-l and E-l had not 

convinc-=d hIm that any of the equipment was applicable to NASA's 

moon r~connaissance program. He remarked mUdly that "the gentle-

men" with whom he had discussed the NASA proposal "did (not] seem 

to understand much about the problems uf taking pictures from a space 

vehicle. " but then he had earlier concluded (as had The Rand C,orpora-

tion. independently) that little of the basic eqUipment could be adapted 

to a lunar recuOll.lissance program. Hi, own draconian preference 

£01' disposing of ::Iurviving payloads was to offer one of the E-l 'IS to a 

museum and to give the remaining £-Z vehicle to anybody who could 

afiord to fly It. 

The residue of the readout program was initiaU y concentrated 

at Vandenberg Air Force base. although bits and pieces finally settled 

at other sites over the country. The two remaining £-1 flight models 

remained at Vandenberg. together with spare parts sufficient to make 

a third payload. Three aasembled or partly assembled but untested 
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E-l's wt:re stor~d at Sunnyvale. One E-Z flight model and parts {or 

another were also in Vandenberg storage. Two other non-flyable t~st 

mudds remained, one at Eastman Kodak's Rochester plant and the 

~5 
other at Sunnyvale. After September 1961. there were no serious 

proposals for Au Force utilization of the equipment. even thoullh lunar 

rt:C"onnalssance kept bobbinS! up. The flyable payloads 'went into storage 

at Milpitas. California. and the Agena vehicles not adaptable to other 

programs with them. Contractors converted to other uses most test 

items. Readout in lts original form was. as Colonel King had observed. 

·'defunct. " 

That being the case, King felt himself free to state several Vlew-

points that would have been considered inappropriate in the manager of a 

major readout development. Although he agreed that many people thought 

readout might be the "ultimate" system. King could see no reason at all 

for developing sUI.:h a device. A good system, he told Culonel J'. R. 

Ruebel. requU'ed a reliable long orbital life. an invulnerable long un-

attended life. boosters capable of lofting large power supplies. and a 

readout network capable of doing a fi~.t-rate job. The combination. he 

observed. would be "tough to provide--and costly." " •.• Why spend 

your time creating a problem so you can work on it?" he wrote 

Colonel Ruebel. 
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It was also apparent, Ki.ng noted, that no readout system then 

conceivable could provide the clarity or definition oC recovered film. 

What could the readout system sense that a small-ume dlfferential 

would degrade, he asked? Would a readout system be more ~("onomical 

thana recovery system if estimates properly welghed the cost of 

amortizing development? King thought not. He was convinced that 

with the possible exception of better response to low levt.·h of illumina-

tion, . everything a readout system could do a recovery sY15tem could do 

better. The need for long on-orbit life pushed a readoul 'l5ystem 80 far 

out into space, for example, that a 10-foot recovery system would always 

become a ZO-foot readout system. 

As for the future. King felt that development of traveling wave 

tubes would indeed allow much more information to be transmitted, 

quickly and al'curately, than current six-megacycle systems. but he 

noted acidly that a great deal more would be required to make readout 

compatible with any of the recovery systems then in development. So. 

he asked •. "Why develop something that will take weeks to cover the 

same ground· that you can cover in S days? 11 As for technology, not 

only was a stabilizahon and ai.ming system capable of supporting a 

very high resolution readout system rather remote, but it promised 

to be very expensive. Perhaps more important. an electronic data 
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link was much more vulnerable. both physically and politically. than 

any recovery system. 

Not even when the proposition was a continui~ research program 

pointed toward possible needs five years hence did it satisfy Colonel 

King's standards. He was convinced. he told Colonel Ruebel. that 

rehable recovery. even reHable recovery of several packages from toe 

same orbitinll vehicle. would always prove simpler than providing a 

combination of reliable long life on orbit with a good data link. Five 

years in the future. satellites might pl'ovide the only source of recon-

naissance information. but by then both readout and recovery would be 

* difficult and the earlier advantages of recovery would have persisted. 

SQme of the .rJlulllents against readout, though not Colonel King's, 
w~re based on advantage. of the E-5 and E-6 over the E-l and E-Z 
which were the product of general advances in the state of the recon­
naissance arts. The E-I was a fixed camera covering a IOO-mile 
swath on the ground while the E-2 had a stabilized rotatable mount 
to provide 17-mile-widestrlp coverage within a 300-mil~-wide strip 
along th~ ground track. Maximum resolution of the E-Z, under ideal 
conditions. was on the order of ZO feet. In practice. a r~solution on 
tht> high s~de of 35 feet could be normally anticipated. BE-tter optics. 
10lprovt=d techniques of film transport. improved vehicle stabilization 
on ·orbit, and·modes of panoramic' photography. made both the E-S and 
£-6 considerably more attractive in terms of ground resolution, 
gruund coverage. and general picture quality. But with allowances 
ior the fact that stabilization requirements would be more critical 
:11 the case of a camera on 300-mile orbit than for one 0l'bitin8 below 
150 miles, the lens. film transport. and panning advances incorporated 
in lhe £-6 might well have been built into a readout system, thus. 
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"In Itummary. " wrote Colonel Kina. "l donlt favur diluting any 

of our efforts [in order] to build a readout gadget. Despite the pres.ure 

to get lnto readout and electrostatic tapes. etc •• lid say 1t was a 

wasteful effort. Started now it would chug along and we would cancel 

Z6 
it later anyhow." 

r-.!ducmg the performance gap. The E-3 design was a case in point. 
Though it had inherent faults it was in many respects a t~chnical 
contemporary of the E-S. The basic defects of readout. from a 
technological standpoint. were those C01!lnel King constantly emphasiaecl: 
Inability to provide reliable long life on orbit. and the absence of a sound 
wlde-band data link. When thos~ objections had succumbecl to some 
It!l"hnological advance that could not be accurately"foreseen in 19&1. 
evolutions of the potentlal of readout could take a different direction. 
A s it happened, 10 years were to pass before the objectives King 
postulated could be overcome--even in theory. 
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READOUT REVISITED 

The abandonment of the original E-l and E-l readout appro~ch~s 

by late 1961 did not start a pogrom of readout advocates. nor did it nlark 

the extermination of all readout research. There was nutably little 

- enthusiasm for the readout approach within the ruling circles in SAFSP, 

but with considerably morc substance than most ghosts. readout kept 

materialiZing, being exorcised. and then materializing again. 

The chief 1961 alternative to the teChnique embodied, in the E-l 

and E-Z (automatic processing of standard photographic fUm and trans-

musion of analog data to a ground station) was some form of electronic 

or electrostatic tape recording. The Air Force had first funded such 

t~chnology 10 1950 , durin~ the period when the Advanced Retearcb 

PrOjects Agency (ARPA) had controlled the Sentry-Samos effort. 

Obviously inspired by advice that bigh ARPA offlcials were wildly 

enthusiastic about electrostatic tape techniques, Lockheed had proposed 

and secur~d approval of a program to develop the E-3, a h1.gh-resolution 

tape- readout system. By July 1959, when it brieny seemed that ARPA 

rather than the Air Force might acquire'permanent custody of Samos, 

Lockheed was assuring the Pentagon super-agency that an "all-electronic 

approach" (electrostatic- tape) would "provide the highest possible 

p-:rCormance in the earliest time period at minimum cos~." 
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Such enthusiasm was not limited t. electrostatic tape applica-

tions but as the occasion required could be extended to encompasa a 

variety u£ interesting technical gadgetry then under conslderation. 

Lockheed--and the Wright Air Development Center's ReC'onnaissance 

Laburatory--contended that the fea~ibility of an electrostatic tape 

development had been demonstrated under a tesearch contract. that 

ther~ was good reason for optimism cone-erning an ima((e orthicon 

tube development. and that at least three alternative projects (the 

CBS Laboratories' Reconotron. Ceneral Electric's Thermoplastic 

Tape, and the Westinghouse EBICON device) promised greater Bensi­

tlVlty and less complexity than any conceivable film approach. /.7 

In electrostatic tape, however, both Lockheed and the Wright Fl.eld 

laboratory saw real promille. They pointed out that in theory a tape 

system could provlde the equivalent of 100 lines per millimeter reso-

Illtion (12, ZOO televislon hnes for each fll-miLlimeter-square frame!) 

usmg an F 14.5 lens and a slit shutter set for t!:lree-millisecond 
ICc 

~xposures. Assuming the availability of a lZ-megacycle-per-second 

bandwidth. experimenter. calculated that readout time would be but 

8. 7 s~conds per frame-ea. opposed to the .everal-tninut~s-per-frame 

l8 
of the E-1 system • 

. '. -, 

Th~· readout technique used a sandwl.C'h-type electrostatic tape 

cunlr\lhing a very sensitive photo conductor and an accompanying 
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Although the earefull y organized demise of the £- 3 program 

lal~ in lQS9. one of the first of Air ForC'e actions o. regaininf! full 

{"ontrol of Samos, eliminated the possibility that a major portion of 

the sateilite reconnais aanee effort would be diverted to ~adgets that 

could not realistically be readied for initial tests in le8s than three 

y;.:ars, the investigation of "E-) type technolugy" was continued--at 

a relatively low level of financing. In the fall of 1960. when impatience 

with the lack uf progress in Samos development caused the establish· 

* m~nt of General Greerts Directorate of Special Projects (SAFSP). 

at least olle member of the DDRIEE (Directorate of Defense Research 

and Engineering) staff queried the Ballhtic Systems Division concerning 

the "ad~quacy" of support for electrostatic tape development. Colonel 

H. L. Evans. the Ballistic Missile Divisionis vice commander for 

satellite systems and a veteran of the E-3 episode of 1959. hastily 

<1,;;sured the Inquiring authority that "present support" was quite adequate. 

lnlSuLator, the tape receiving and storing a hitzh quality image picked 
up through the lens. Readout itself involved the process of deflecting 
the modulation of an electron beam whieh was magnetically guided to 
scan thl! area of the tape on which an image was recorded. The re.ult­
ing video signal was amplified in transistorized amplifiers and then 
<1pplied as a modulating signal to a transmitter tuned to a ground station. 

Onginally, Director of the Samos Project. 
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He addl!d that there was no immediate prospect of transition from an 

advanc~d research program to a system d.evelopment, th~ t~chnology 

, 'd Z9 belllg as yet lna equate. 

After SAFSP's establishment, funds were obtained to c"ntinue 

research lnto the electrostatic tape approach. The Aernnautical 

Systems Division. WhlCh had. inherited the Reconnaissan"" Laboratory 

through a 1961 reorgamzation, retamed custody of the prugram on a 

"monitored activity" basis. The Wright Fif'ld people were honestly 

convlnced that they were working toward an early operational camera 

sys'tem based on RCA's electrostatic tape process. West Coast specialists 

bdter contained their enthusiasm and their expectations. Nevertheless. 

by Sl!ptember 1901 the proponents of the RCA system were able to prompt 

a formal eva1uahun of their proposal. Unhappily (from their viewpoint). 

lh~ SAFSP englneers who evaluated the proposed system had t-o report 

t11at obtainlllg the requisite four-foot resolution "would mean developing 

it vl!ry complex system" even though "many technical and operational 

pfublem.s r are1 yet unsolved." Power supply bmitations promised to 

kt:ElP any tape system from remaining active for more than two months 

lin urbit, with one-month life being a real possibility. The only approach 

then feasible could be to mate the tape system to one of the eXisting 

rcaduut-mode reconnaissance systems, thus providinll at relatlve~y 
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slight cost the essenllal optica, vehicle, stabilisation, cornm.and and 

30 
control. and 8lX-megacycle data link. 

Largely on the basls of that appraisal. SAFSP in November 1901 

advised the Aeronautical Systems Division of its readiness to listen 

to proposals for developing a camera--le .. opticl--suitable for 

environmental and functional testing of the electrostatic tape equlpment. 

Wright Field. in response, estimated a lS-month effort that would C'ost 

General Greer's organization from 

Perhaps the cost. perhaps the awarene •• of technical uncertainty 

proved sufficiently impressive, but in any event it became clear that no 

'such major program would be carried throulh on sAFSP money. What 

did result was a proposal that SAFSP (through the Air Force Space Systems 

Division) provide 80me in fiscal 1963 money. with the Aero-

nautical Systems Division investing a like amount. (In the prOeceding 

three fiscal years. the Samoa project had furnished about and 

the Reconnaissance Laboratory support the 

electronic readout work.) Since the E-Z syatem had been cancelled 

before these proposals could be refined, the E-6 became a leading 

candidate to provide optics and stabilisation elements. Advocates of 

the E-2 approach still were heard. however. chiefly because th- difficulty 

of adapting E-6 optics and film transport to the tape devices seemed 
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,'onsid~rably greater than the dil!iculty oC adopting E-Z Hubsysterns. 

The reahstic objective for the immediate future, however, wa~ to 

obtain a "breadboard" version which could be usefully telited aboard 

an aircraft. No orbital experiments were seriously considered in 

31 
the . lrcumstances of the moment. 

There was little doubt of SAFSP interest, but in the mlddlt. 

months nf 1961 there arose a substantial question about the technical 

I 

adequacy of the proposed RCA approach. The first test results reported 

to SAFSP proved quite disappointing; in Aprill96Z Captain Frank Gorman 

(U.S.N.). the chief of advanced planning for Ceneral Or'!er's t:lItablilih-

ment, urg~d the Reconnaissance Laboratory to retest for sensuivity 

(t!qUlvalcnt of film speed). resolution. and dynamic ran~~ (equivalent 

of gray scale 1n photographs). Subsequently. when few data wel't! forth-

coming. At!rospace Corporation personnel contacted RCA directly--a 

development that brought a pained protest from Wright Fleld. f~arful 

that RCA would become too fond of dealing directly with thl:! customer 

for satellite systems. Gorman reassured the Dayton laboratory that 

he had no intention of letting Aerospace Corporation pirate the develop-

32 
ment program. 

A meaningful revival of interest in readout came 1n October 1961. 

almost entirely prompted by the Cuban missile cnsis of that fall. A 
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major Air Force achievement had been the successful relocatiun dnd 

operation of a cloud-cover satellite system. the "Program 35" satel-

lite and ~round complex developed under cover of SAFSP activity. 
." 
" 

Enorlnoulily impressed both by the .flexibility of the satellite system 

and by its application to a crisis situation. Undersecrptary Charyk. 

after brief consideration. asked Ceneral Creer to propose a rEOadout 

system ~ apable of providing surveillance capacity over spedfk hmited 

ar(:as of the Soviet heartland. It was in some important respects a 

regression to the requirements of the pre-1960 period. when warning 

rather than reconnaissance was the program objective. (One side 

effect of the episode was a quick inventory of available E-l and E-2 

payloads; three fl yable systems were located. ) 

General Greer responded by instructing Captain Gorman to 

"develop a plan for a mobife surveillance satellite system" based on 

t:iectrostallc tape or some other electro-optical recordinli( method. 

(The p- 35 satellite had us ed a derivation of the Tiro. television record-

In!l, syst\!m.) Gorman's goals were to be a system concept and a 

development plan. Greer did not really care which of several basic 

,",chlcie concepts was employed. although he suggested paying parth-ulal' 

. hId' h' I 33 att\!ntlon to W l'e -type an spin-pan-type ve lC es • 

." 

'" 
Dl::;l.Ussed l~ Chapter VlIl. 
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In point of fact, General Creer found it difflcult tu become 

particularly enthuslastic at the thought of any new readout development 

prugram. Thoughtfully, he retrieved Colonel King's unlnnd epilot!lc 

remarks on readout from the file where they had been rf'!ltlng ior 

nearly a year and after reading them again he openttd an extenslve 

personal lnquiry into the pO,lential and limitations of readout in general. 

The result was an essay, "Anatomy of Readout, II buUt around a series 

of mathematical calculahons of readout'. theoretical and probable 

utility. He concluded that the best obtainable readout sY$tem would 

require about 700 seconds to transmit the information it could a\.ljuire 

in one second. Any readout satellite would need 40 day. of r,eliable 

operation to equal the gross product of avaUable recovery sysh'rot> 

that could photograph 100 targets a day for three days in orbit and 

which could make all of its photographs available for examination 

within three days of recovery. (With 10 ground stations to read out 

satellite mlormation. Greer calculated, the readout system might In 

!lve days equal the recovery system'. three"day output.) Apa.rt from 

ObV10US disparity in resolutIon 'lotential which made recovery .0 

attractive, an operationally useful readout •• tellite would also have 

to overcome Culonel KIng's basic objections that current technology 

could not provide for lon'-l-tc.'rm untended reliability on orbit, for 

l8S BYE 1'701 

!JIGP •• CRE" 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: CIIART 
DECLASSIFIED ON: 7 MAY 2012 

IfSP 15G85'1' . 

in~xpensive ground stations, a'.,ld for considerable lmprovernents in 

. . 34 
data transmlSSlon. 

Anything that promised to satisfy such requirements would 

have to corne from work supported by the Reconnaissance Laboratory 

at Wright Field. When interest suddenly spurted, in October 196Z, 

the project could look back. on four independent efforts to develop an 

electronic camera having significant advantages over a conventional 

silver halide image device. RCA had devoted considerable effort to 

developing a photo-conductive tape system and Westmghuu8e ,to photo-

emissive tape. General Electric touted the virtues of a thermoplastic 

tape system. Chance-Vought had explored the potential of a moclifica-

tion of the Xerox process. The Navy, which had pro.rided virtually 

all funds for the Chance-Vought investigation, dropped the project in 

1961. Even earlier, the Reconnais.ance Laboratory had /itlven up on 

the General Electric system and was then in the pro:ess of clo.ing 

out the Westinghouse activity. RCA remained. "on its merits. " to 

quote the project officer. AU of the othe-r artful techmqucs had displayed 

apparently unsurmountable defects i~ resolution, sensitivity, and handling 

, 35 
requlrements. 

The advanta~es of electronic tape, apart from those ritllally 

urg~d whenuver devotees of readout gathered, lay essentially tn a 
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greater sensitivity than film (by a multiple of at least SO) ami in the 

promise tbat a shutter mechanism might be electronic rather than 

mechanical. (Both vibration effects and reliabihty wer~ markedly 

influenced by shutter design.) As compared to film, tapt: had another" 

advantage for a period of "hot war"j although exposure tu nuclear 

radiation migbt wipe away any sorted imagea. it would not so affect 

the reuse potential of the tape. Other advantages, aa 80;cn by project 

advoc~te.. tended to binge on the availability of techniques not yet 

generally proven--sucb as ZO-rnegacycle-per-second data links haVLng 

a 30-decibel signal-to:noiae ratio, or an 80-megacycle link "developed 

and demonstrated by tbe Communications Laboratory at ASD." Such 

equipment was purported to be "available" in a form that would qualify 

36 
it for satellite installation. 

The option of reactivating tbe E-Z, and improving its technology 

by half a decade, was not readily available. CaptaLn Corman investl-

gated tbat situation and concluded that a test of E-Z payloads could not 

s~nsibly b~ fundedi it would b. prohibitively expenaive, Lf only because 

a yatem operation depended on the availability of impregnated developing 

37 
webs which bad not been manufactured for two years. 

In ellenee. the non-availabUity of an E-l system. the canceUa-

tion ·of three proposed tape systems because of major defects, and the 

187 BYE 1701'1 

.,OP IEeRE~ 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/IART 
DECLASSIFIED ON: 7 MAY 2012 

continuation of the requirement posed by Dr. Charyk left Captain 

Gorman with but one option: investigation of the RCA tape system 

for possible application to the problem. He therefore asked the 

Aeronautical Systems Division to provide definitive performance 

data on the RCA tape system which, he cotnment~d, "may have 

progressed in development to the point where it can be s~rlously 

considered for .•• system applications." Late 4n November, 

General Greer assigned a relatively high priority to the necessary 

tests. The investigation had earlier been formalized as "Project 7 3, " 

a speCial study entrusted to a select group of SAFSP officers headed 

38 
by Captain Corman •. 

Early in December, Gorman and several spedah.t engineers 

fr-ultl SAFSP and Aerospace Corporation visited the RCA laboratory 

to \"lew the electrostahc tape deVice and to deflne test reqUlretnents, 

I.tcncral system requirements, and a method of data analysis that 

would be used. Funding was being provided in part by the Rae-unnais-

sance Laboratory, but the bulk of the money required to finance the 

special performance tests had to come from SAFSP. The first incre-

men gone out in October; an equal amount went 

iorward in late January. The tota was intend~d to finance 

RCA's efforts through the end of the fiscal year. 
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Apparently, however, RCA concluded that a very substantial 

5 ystem development contract, On the order of lay at 

tht! pnd of the data demonstration process. The contrac-tor thereupon 

proceeded to concentrate on producing ~ impressive pu·tllre with 

the breadboard equipment, without much concern lor maklng funds 

last until June or, as later became obvious, without too much worry 

about eliminating major shortcoming' of the equipment. 

The first series of testa, conducted on 10 Januar\", secuII'd 

Inadequate in all respects. The Reconnaissance Laboratury'&; e\'alua-

hun showed "performance levels appreciably les8 than had been hoped 

for .... " Howev~r the Aerospace Corporation estimated that the 

performance was adequate to the needs of a surveillance reconnaissance 

program. Product improvement requirements were ch~raC'terlZed as 

39 
"modest. " 

Captain Gorman, much les. impressed than AerospaCe Curpora-

hun reviewers, descrlhed RCA's system performance as "worse" than 

Inlually thought, but still capable of improvement "with a hed~e for 

unknown techmcal factors and a big hedge for RCA management." On 

the day that Gorman set that judgment on paper, RCA suhmitted a 

formal proposal for Immediately accelerating work to per 

munth level and for or~amzlDR the effort on a system ba:ois. ThlS 
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althouMh the Reconnaissance Laboratory project engineel had duwn-

grad~d the contractor (or deficiencies in "feeling of urat'ncy, It 'on~-

term planning, anticipation of prospective problems, and llpnera t 

management. 

Gorman bluntly told the Reconnaissance Laboratory that no 

additional SAFSP dollars would be made available for the RCA work 

that fiscal year, that the contractor should be advised tu program his 

effort to keep funds available until mid-June, and that the flical 1964 

fundin~ level would be largely dependent on the results (.f the current 

40 
pro~ram. Within three days, RCA had been so notlfied. 

Undeterred, ~aily optimistic and lacking es.ential experien ... t= 

tn reconnaissance and optics, RCA plunged ahead at a_per 

munth spendin~ rate. gambling on the successful demonstration o( 

system performance and the award of a substantial contract by 1 Apnl. 

Apparently neither SAFSP nor the direC't project managers at Wright 

Fleld were aware of the RCA decision, although visitors to the RCA 

facility must on occaS1on have come away shaking theu heads 1n 

wonderment. As late as 1 March, for example, the contractor had 

nut selected a full-time program chief. 41 

Notwithstanding the sometime Disneyland aspe, ts of some RCA 

actiVities, results of system testa conducted late in March seemed to 

have Cully justilied the Reconnaissance Laboratory 10 1t8 cunsistent 
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optimism. The project officer reported that RCA had produced a 

good picture: 40 line pairs per millimeter. Z:l contrast ratio. 

equivalent film speed of 1. 0, and an acceptable slgnal-to-nolse ratLo. 

He wrote his SAFSP contact that RCA had satisfied Its promis~ to 

prove feasibility of the system by 1 April; further "finandal assistance" 

4Z 
was warranted. he concluded. 

Although the "good picture" (which RCA said it could not repeat. 

the only available electron gun having failed!) had not corne to th~ West 

Coast with the project offIcer's report, a high degree of optimum 

seemed warranted. 

SIX days later, it seemed almost as though another plcture was 

being dlScussed. 

In the interlm, the Wright Field project engineer had taken a 

closer look at the "good picture" and had asked several I ollea~ues to 

appraise it. Resolution. they agreed, was nearer 18 than 40 line pairs 

per milhmeter. Tht"' other parameters were proporhonateLy down-

J!raded. The laboratory enRlOeer apologIzed for taking RCA'. word 

for picture quality and conclucted, somewhat plaintively, that RCA was 

"still incapable of performing measurements on Photo-Tape which are 

43 
mt!a ningful. " 

Concurrently it became obvious that RCA had spent money at 

~. rate 0 

. 
per month and had DeMlected other elementary pro. ram 
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precautions. SAFSP's rejection of the spurious analysis and demand 

for a more meamngful test fell into a fmancial vacuum. No money 

remained. On 6 May, RCA stopped work entirely. All that remained 

of the allocated for the year was a reSf'rve to pay 

for the final report--and RCA could not readily use that sum because 

of disag'reements over fees due. The activity simply sputtered into 

silence, due for a relatively low level of funding in the approachmg 

44 
fiscal year. 

Although there seemed little enough reason. some of those who 

had become Involved with RCA maintained their earlier optimism. One 

Aerospace Corporation SCientist said cautiously that RCA was makmg 

progress, but added that the contractor had given no real consideration 

to environmental problems and that the laboratory models were far 

removed from fli~ht hardware. Concentrating on the electronics of 

the proposed systefTl, RCA had Ignored the machamcal aspects of tape 

transport, had no real understandin~ of reconnaissance needs. was out 

of tun .. - with system deSign trends, and would need close monitoring in 

-&5 
any C"ontinuat'ion of the pro~ram. 

As it happened, RCA was relatively honest \D the affair of the 

picture. but the explanah1m laid open an appaUinll error LD basic 

understandmg. As e'Cpl;l.Ined by the contractor's markehnll mana~er, 
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who had experience in putting the best face on unfortunate clevelopmenta, 

RCA had through a "regretable mlsunderstandlng" not known until afte r 

submltting both the pictures and the appraisal that the AIr Force standard 

for determimng photographic resolution differed from thl' televlSion 

standard--by a factor of 100 percent. Photographic :'line palrs per 

millimeter" standards counted each line and space combination as a 

unit. television standards c,.ounted a -line and space as two lines! In a 

thorou~hly subdued evaluation of its own performance. the contractor 

conceded to unwarranted optimism ancl the failure to recognize that the 

40 
system involved photographl~ as well as electronic problema. An 

interesting unanswered question was whether RCA had for 16 months 

been diligently trying to build a system capable of reproducing 35 hne 

pa1.rs per millimeter whlle AIr Force project officers continued to 

believe that 75 line-pairs was the object of the program. 

After the furor dl~d dOwn, RCA was moc.ielstly financed for 

another year of devt:lopment. (There was clear understanding, this 

hme, that the technical objectlve was a demonstration of 75 cycles per 

s~cond resolution--a "l-y..:le" meaning line ~ space to both the 

lcl~Vlsion industry and the Air Force.) The goal of the revised program 

\\ja~ demonstration of the de~ured functional utility by March 1964. a 

possibility that the project engineer thought somewhat uncertam Qecause 
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of continued poor management at RCA. The contractor was consider-

ably more conservative in his goalli--and claims; hili immediate 

objective now was a flyable system that cuuld resolve 50 cycles at 

1. 0 (ASA) film speed by mld-1965. The goal seemed not unreahstic. 

-17 
On the other hand, it had no particular technical appeal. 

In a sense, Project 73 died at birth. NotwithstandlllR a cunsider-

able degree ot uptimism--always most pronounced amon~ those who 

knew' the least about photographic and electronic problems of readout--

there was nothin!! to ~ecommend for near-term development. The E .. l 

still was the only readout system to have demonstrated any reconnaissance 

capacity 1n operation. and the E-Z stiU was the most advanced of those 

with any near-lerm availablhty. None uf the various ele("trostatlc or 

electronic devices approached operational feasibihty. The CBS 

Reconotron, in d~'velopment qUlte as long as RCA's ele-clrostatlc tapt' 

C<llllera. had developed 100 hnes per millimeter resolutlCln In s~'stem 

dements closest to the optics, but would lose from 50 tu 75 percent 10 

fucus and readout processin~. The Westinghouse tape seemed to have 

4M 
no promise at all. 

In a special staff study completed in May 1963. C~ptaln Gorman's 

plans office determined that the theoretical maximum rate uf readout 

..... as 4. oS square inche~ of film per me)tacycie per minute at 100 lines 
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millimeter. This, Gorman reported. "can not be exceeded with any 

kind of system." In practice. degradation of the signal-to-noise 

ratio. extension of gray scale requirements, and the need for hne 

scan techniques to avoid degraciation of resolution would make the 

actual tra,namission range between 0.98 and 2.93 square inches per 

magacycle per minute. Digital techniques would permit better trans-

minion than analog readout, althoulh under optimum conditions an 

analog system had resobltion advantages over a comparable digital 

system.
49 

Other formulae devised by other experts differed in 

specifics. but the general conclusion--that readout limitations were 

very considerable and that substantial advances in teChnology would 

be necessary before any significant advances could result--seemed 

common to all. 

There was obviously a continuing demand of variable intensity 

for a system that could be put in orbit and turned on and of! as Clrcum-

stances required--one capable of detecting actions indicative of a 

hostile intent on the part of an observed enemy. In lts essentials, 

th~ recurrence of demand for a readout system was a sytnptom. an 

mdication that the formal abolishment of the "surveillance and warning" 

satellite requirements of 1957-1960 had not eliminated the sentlment 
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that uriginally prompted them. Technical attractions WE're less 

<.-ompelhng. Ell:ctrostatic tape, despite Its dem\..nst:-ated failinlts, 

uffer~d relative insensitivity to radlatlon 10 the Van Allen belts 

wht..'re a long-life satellite would nave \0 take stahon. somewhat 

better spectral sensitivity, and a degree of selective tar~et quicK 

rl:!sponsiveness that "sudden-launch" satellites would nevc:r be able 

to match. In other respects it remained inferior tu r~cuvered film. 

Data transmission time was the greatest difficulty, even thou!Ilh n~w 

rnultlplexing techniques offered some promise for wide-band 

. . SO 
transmiSSion. 
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subJ: Trip Report. in SP files. Gen Prog. Feb 61. 

18. TWX SAFSP-VT-lS-2-13. SAFSP to SAFMS. 15 ~Iar 61. in 
SP-Samoa files: Hist Docm 61. 

19. TWX SAFMS-INS-60-4S, to SAFSP. Z4 Apr 61. 1 

files; A.H. Katz. "Analysis of Lunik. til Photographs. " publ 
by RAND. from Proceedings of Lunar and Planetary Exploration. 
Collogium. Mar 60, Vol II, No. Z. pp 27-44; intt!rview. MajGen 
R. E. Greer by R. L. Perry. IS Nov 63. 

lO. TWX SAFMS DEP 61-12, SAFMS to SAFSP, 24 Jan 61. 
files; TWX SAFMS SEN-61-Z9. SAFMS to SAFSP. 9 Mar 

21. Sum of Program Review 10 May 61, in SP-Samoa files, IOLAI 
101B 60-61. 

lZ. SAMOS Hlst Chrun. Jan-Jun 61; TWXs to SAFSP from LMSD: 
LMSD 396861, 5 Jun 61, LMSC A09704S, 14 Aug 61, and 
LMSC 8000613, 6 Sep 61, all in SP-Samos files, RIED 38-5, 61. 

~3. TWX VWZS-U-9-134-5, 6S6Sth Tng Wg to SAFSP, Ll Sep 61i 
Samos H1St Chron, Jul-Dec 61; Samoa Pr~ject Progre •• Rpt, 
Sep 61, all ln SP -Samoa files. 

24. Sarnos Progm Chron. Jul-Dec 61. 

l5. Ltr, Col W.G. Kin~, D/Dir Proim I, to Col H.L. Evans, 
D/ Dir SAFSP. 6 Oct 61. 8ubj: Readout-Disposition of Program 
Elements, and Itr, Evans to BrigGen R. E. Greer, DirISAFSP. 
9 Oct 61, same subj, both LD SP-Samoa files: Readout. 
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l6. 

l. 7. 

l8. 

l. 9. 

30. 

31. 

Memo, Col w.e. Kmg. Progmt, toCoIJ.W. Ruebel. SP-3. 
21 Nov 61, no subj, 1n Cien Greer' .. file ... 

Rpt. Sentry Program E-3 Reconnaissance, prep by LAC. 
29 Jul 59. in SP-Samos files. 

Ibid. 

Ltr, Col H. L. Evans, O/Vic.e Cmdr Sat Sys, BMO. to SAFMS, 
19 ~j: Development of Electrostatic Storage Tape. 
in __ files. 

Rpt, samoJlillA lied Research Program. prep by WADD. 
9 Nov 60, fUu; ltr, R. E. McCormick, Actg ch, 
Surveil Br, econ a. ASD, to SAFSP, Sep 61; ltr, 
_ Dir, Sat Sys, Aerospace Corp. L 
SAFSP, 2 Oct 61, subj: Requirement for Eval 
Electrostatic. Imaging and Recording System; rpt, 
Corporation Evaluation of the RCA Electros 
Capt L.G. Neuner, SAFSP. 18 Oct 61. aU 

Memo. Aerospace Corp. 
SAFSP. Nov, 8ubj: Comparison of Rec: 
E-6; TWX SAFSP-X-2-11-65, SAFSP to ASO, 3 Nov 61; itr. 
Maj D.W. Denby, Sys Br, D/Techn, ASO. toSAFSP. 13 Dec 61. 

_____________ ~elopment of a Photo Tape Sensor; memo, _I---.:t~o~----­
__ 20 Dec 61. subj: Evaluation of Modifications to E-2: 

32. 

33. 
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rpt. Photoconductive Photo-Tape. prep by SAFSP (SP-6l. 
18 Jan 62; TWX SAFSP-OA-16-1- 5. SAFSP to AAD. 16 Jan 62 

FSP- -5 8 Jan 62; memo for record. 
6Z. subj: Testin~ of Electro­
files. 

TWX SAFSP-6-l3-4-1, SAFSP (Capt Frank Gorman, USN) to 
ASO, 23 Apr 62; memo of telephone conversation, 15 Ol't 62. 
by Gorman, s~ectrostatic Tape, ASD!!. Aerospace 
Efforts, all in __ files. 

Ltr, MajGen R. E. Greer, Oir/SP, to Capt F. B. Gorrnan. 
19 Nov 62, .ubj: Establishment of Special Study Group; ltr, 
Greer to Gorman, 19 Nov 62, subj: Letter of Instructions' 
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34. 

35. 

36. 

37. 

38. 

39. 

40. 

-It. 

42. 

for Speclal Study Group; Memo, LtCol_ Aut 
O/Oir,~o s~.and E-2 ~oadout 
Equlpment, all i~files. 

Essay, "Anatomy of Readout, " prep by MajGen R. E. Greer, 
Dir/SP. Nov 62, in Greer files (copy sent to SAFMS, Dec 62. 
to Col J. L. Martin). 

Tech Note, AOC Recon Lab, p~~, Taak 62.6302.. by 
J. T. Fulton, ASO, Nov 62., in~i1u. 

Ltr and atch, R. E. McCormick, Actg Ch, Optronics Br, 
. .. t·· . ~ . Rocon Lab, ASO, 3 Dec 62., • nnual Report, 

in SP-6 files; interview, Capt SP-6, by 
R. L. Perry, 5 Dec 63. 

Memo, Capt F. B. Gorman (USN), O/Oir/SP-6, to MajCen 
R. E. Greer, Oir~~Z, .ubj: Proof tests on E-l or 
E-2 Payloads, in~iles. 

Ltr, Greer to Gorman, 19 Nov 62,; ltr, Gorman to ASD, 2.0 No"- 62" 
subj: Evaluation of RCA Electr~tatic Tape; TWX SAFSP-6-Z3-11-2. 
to ASO Recon Lab, 23 Nov 62, aU in SP-6 filos. 

Memo, W. F. Leverton, Aerospace Corp, to Col 
SSD. 25 Jan (,3, subj: Electrostatic Tape; rpt. 
Electrost~gram, no date, aprox May 63, 
SP-6 file~ interview. 5 Dec 63. 

EST Chronology, May 63: rpt, "Photo Tape Reconnaissance 
System, " prep by J. T. Fulton, ASO Recon Lab, I Feb 63; 
TWX SAFSP-6-8-2.l, Capt F. B. Gorman (USN), D/Dir/SP-6. 
to ASO, 8 Feb 63, all in SP-6 files. 

EST Chronology, May 63; rpt. Photo Tape Reconnaissance 
sys_em. re b J. T. Fulton, ASD, 1 Mar 63; memo for record. 
Ma' SP-6, apr'ox 15 Feb 63, .ubj: Evaluation of 
Decem er A EST Tests. in SP-6 files. ' 

,Rpt, Photo-Tape Reconnaissance System, prep by J. T. Fulton. 
ASD Recon Lab, 9 Apr 63, in SP·6 files. 
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43. Amended Mo Rpt, Photo-Tape Reconna' •• ance System. 
15 Apr 03. 

44. 

45. 

EST Chronology, May 6 

Memo~erospace Corp, 
space Corp. 24 Apr 03. subj: Trip R 
in SP-o files. 

interview. 5 Dec 63. 

Aero­
ch 1963. 

-46. Ltr, _ Mgr. Marketing. RCA. to LtCol T. O. Haig. 
Ch 41~ Jun 63, subj: AFASD DielectriC Tape 
Camera Program, in Prog 417 Ofc files. 

47. Rpt, Photo-Tape Reco~aissance System. prep by J. T. Fulton, 
ASD Recon Lab, 1 Aug 63, in SP-6 files. 

48. Rpt. Photo-Tape R(Oronnalssance System. Fulton, 1 Aug 63. 

49. Staff Study, "Limits of Readout ... prep by SP-6. l May 63. 
in SP-o files. 

so. Intervlew by Perry. 6 Dec 63. 
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VtlI THE P-3S WEATHER RECONNAISSANCE SATELLITE PROGRAM 

Prefatory notes: 

At various times the Air Force-DoD weather satellite program 

was known as Program 35. Prograrp 698BH. and Program 417. After 

1964. it also operated under other names of no concern to this account. 

Program 35. the weather satellite program that functioned under 

l"ational Reconnaissance Program authority. was successfully repre-

sented to be a closely held space program with no covert ot' clandestine 

associations. Few of the people who operated the program office and 

developed the satellite were briefed on the existence of such programs 

as Gambit and Corona. even though Corona was untill964 the only 

satelhte op~ration that contelvably could benefit from knowledge of 

weather over the Soviet Union. The account that follows is baaed almost 

entirely on program office sources; that is. the narrative reflects the 

fact that program managers were largely innoc~nt of knowledge about 

the way their system would ultimately be used. It must be recalled. 

however. that until 1963 the original Samos program maintained an 

official existence, and most Air Force people unaware of the Gambit 

and Corona programs assumed that Samos. in one of its several 

lncarnations. was the intended beneficiary of satellite-based weather 
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reconnaissance. The pretense that such was the case lasted until 

development of the P-35 system had effectively been completed. 

P-35 was operated under ordmary but rigldly enforced seC'urlty 

controls and was not m(.orporated in the BYEMAN control system 

although access to mfurmation about the program was closely 

controlred. 

In light of the foregoing. this account has been constructed 

without much reference to other aspects of the National Reconnaissance 

Program. A shghtly different version, denuded of all allusions to 

covert or dandestine satelhte reconnaissance operations, was prepared 

(by this author) and filed with other program office records in 1965. 

Apart from occasional references that relate P~3S events to important 

motivating aspects of satellite reconnaissance program activities, 

this verSlon conforms to the pattern of the original. 

Finally, this account extends only to late 1963, by which time 

the original program !loals had been wholly a.tidied. 
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Like communication eatellites. the development and operation 

of mlhtary wt!ather reconnausance sateliltes was until late 1960 more 

a matter of politics than technology. Existing weather satellite pro-

posais and embryonlc programs generally were absorbed by the 

National Aeronautics and Space Administration (NASA) in the space 

program upheaval of late 1958. Weather observation from satellites 

was plainly the responsibility of civilian agencies under the terms of 

the National Space Act of 1958, but that did not el~minate concern for 

military weather reconnaissance requirements that could not be 

entirely satisfied by NASA programs. Nevertheles •• that a weather 

reconnaissance satelhte dedicated to the military would certainly be 

viewed as redundant and duplicative by Congress was a major factor 

in.. the failure of the defense department to approve any of the early 

A lr Force proposals. 

The reconnaissance program realignment of late 1960 had 

lmplications that did not escape the eyes of major defense contractors. 

If, as seemed probable, the original Samos effort was to be expanded. 

the-re might also be room to insert developments earlier turned down. 

On 17 November 1960. while Sarno. program reor.anization was 

In progress. but before the unique structure of Ceneral Greer's organi-

~atLOn had been clearly estabUshed. the Radio Corporation of Am.,rica 
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(RCA) propoled to the Air Force the clevelopment of a c:loucl cover 

reconnaissance satellite system. 

The submission, which went to Colonel H. L. Evans, Assist-

ant Deputy Director for Space Programl in the Air Force Ballistic 

* Missile Division (BMD), envisioned a 300-pound payload of television 

components, two readout stations, a satellite control center, and 

contractor prOvision of cloud cover analysis services. RCA urged 

that the system would fill a functional gap in the array of military 

satellites by exploiting techniques and equipment., many of which had 

been flight-proven in the course of NASA's Tiros weather satellite 

program. The use of proven or "off·the-shelfll system elements was 

a particular attraction to both the Directorate of Defense Research 

and Engineering (DDR&E) and the Undersecretary of the Air Force, 

J. V. Charyk, who had recently acquired cognizance over the total 

reconnaissance satellite program. Even a. early as November 1960, 

it was clear that both of those authorities would have to approve before 

a system c.ould be funded for development. 

Appreciating that more was involved than merely evaluating a 

contractor proposal for a new satellite .ystem, Colonel Evans and 

.', 
'" 

Colonel Evans was General Greer'l deputy. 
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hu lmmedlate staff devoted some two months to lts exammation and 

to l unS1derin~ how th~y mlght uvercome some obvlous obstacles to 

s~curmg s ystern approval. Th~ chlef technical difficulty was selectmg 

a launch \'ehide. the propos~d payload was too heavy for any of the 

avallable probe rockets and too hght to warrant use of the Thor-Agena. 

Pick -a-back modes were considered 10 detail and then dlscarded because 

of thdr possible degrading effect on the basic Thor-boosted satellites--

which were mostly carrylOg Corona payloads. 

The Air Weather Service (A WS), asked to review and comment 

on the RCA proposal. carped at details of the system as then concelved. 

A WS favored a sateillte that could provide information on night clouds 

as wdl as daytime weather, one capable of operating in poor light. and 

one that would embody a variety of automated functions. What the 

weathe ~ SerV1Cf' actually wanted was a mature, highly-sophisticated 

system built arO<1nd a complex lntercommunication net. There was, 

perhaps. a degr~e of bitterness in the A WS reaction to BMD's request 

for cammepts; A WS had been rebuffed in a September 1960 attempt to 

secure acceptance of a system only slightly more elaborate than that 

proposed by RCA. 

Acceptance of the RCA proposal would involve the Air Force 1n 

a development that in some respects was directly competitive witb tbe 

National Operational Meteorological Satellite System (NOMsS)--a 
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car, um5tanc~ of which Colonel Evans was poignantly aware. A NASA 

pru),!.ram, NOMSS was intended to serve all using agencies, whether 

llVil or m1litary, The NOMSS program required development of an 

lntTlcately detailed orb1ting device and thus invoked a conSlderable 

cl~l1lent of rIsk, For th .. t reason, it was being brought along in two 

}Jhascs, the hut betn~ a satellite called Nimbus which was, 1n its own 

1 
rl~ht. exce~dlngly complex. 

HavIng weighed all the available evidence, Colonel Evans in 

F~bruary 1961 suggested to the chief of BMDIa Scout booster office, 

LI('ut~nant Culonel D. A. Stine, that it might be feasible to develop 

a \8riant of RCA's proposed cloud cover satellite for l .. unch via tbe 

S, Ollt. A suct:essful combination would be relatively inexpensive, both 

in payload and booster el~ments, and it would serve a highly useful 

funC"tlon 1n supporting a variety of Air. Force mi.sions--including Samos. 

By early MaTch, CUlonel Sant' had gone over the idea with RCA in 

cons iderable detall. He sent an enthusiastic report to Colonel Evans, 

At Evans' direction, Stine and hls program office people. with the 

l:ontinued aSSlstance, of RCA consultanu, put together and formally 

submltted a p~elimlDary development plan. In endorsing It. Colonel 

Evans directed that 1t be expanded to Indudt" provisions for testing 

dirl,ct readout techmque~ dU1"\n~ system oper'ltion. 
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While such details were being worked over. and In the midst 

of dlScussLons concerning means of transmitting satellite-obtained 

weather data frum one coast to another. the entire proposal took a 

new turn. The Kennedy Admmistration _had come into office in January 

pledged to an overhaul of the. space and missile program. Although the 

"mLssile gap" which had served as a convenient campaign issue subse-

quently proved to be much less significant than had been feared. 

Defense Secretary R. S. McNamara resolved to carry through a major 

clarification of the military space missions of the services. In March. 

he proposed to gtve the Air Force virtually all responsibility for military 

space systems. One of the condillons he specified was that the Air Force 

immediately reorganize to put proper emphasis on space. Early in 

April. therefore. the Air Research and Development Command was 

massively overhauled to accommodate procurement responsibilities--

and funds .. -previoudy entrusted to the Air Materiel Command. The 

reor~anization brought the Air Force Systems Command into being and 

on the west coast Saw BMD segmented into a Ballistic Systems DiviSion 

and a Space Systems Division (SSD). The latter organization immediately 

began working on the Au Force portion of a national space program 

proposal which was intended to integrate NASA and service inler.sts. 

SSD's initial contribution was to be a "Five Year Space Plan" which. if 
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approved, would give the Air Force the basic authority to eatablish 

an interlocked, rnulh-prolZram mlhtary space effort. The cloud 

cover satellite, attractive becaus~ of it. apparent technical feasibility 

and because of its low cost, was promptly swallowed up in the larger 

scheme. 

A not-uncommon metamorphosus occurred at that pOlnt. As 

laid out 10 February and March, the Scout-boosted satellite would have 

been a relatively modest program, both in total coat and in the number 

of vehicles needed for imtial testa. In general, it conformed to the 

real world outlook of Under:oecretary Charyk and DDRIIE. For the 

purposes of the "Five Year Space Plan, "however, it was markedly 

elaborated. By late May, it involved 13 launches and a minimum cost 

through fiscal 1963. Packaled with seven other develop-

ment plans (including a lunar expedition, a military communications 

satellite, the Saint interceptor satellite, and an inhabited space station), 

it began a presentation and review proces8 at the diviaion, sub-command, 

command, and Air Staff lev pIs before finally rea~hing secretariat 

echelons. By that time neithe r the we~ther satellite nor any other 

element of what had become a multi-billion-dollar proposal had any 

real chance of acceptance •. The President had decided that putting a 

man on the moon during the 1960's should be the chief national space 
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goal, and he assigned the task to NASA. Additional funds, in the 

amount of many billions, went into an expanded ballistic missile 

program, and the budget ballooned accordlhgly. Lesser developments, 

whatever their abstract merits. could not be funded at the levels the 

Air Force proposed. Moreover, the Air Force still had not been able 

to demonstrate that a viable space mission existed for anything other 

than reconnaissance satellites. Although hope remained high. and 

reas surances frequent. no action was ever taken On the ItFive·Year 

Space Plan" after it reached the upper echelons in the Pentagon. 
2 

Nevertheless, the cloud cover satellite did not die of indiffer-

'ence, as did most other of the May 1961 proposab·-nor was it assigned 

to NASA, as was the fate of the lunar landing project. Instead, it 

attracted the particular attention of Undersecretary Charyk. On 21 June 

in the aftermath of a presentation involving several of the "Five· Year 

Plan" systems, he quietly abstracted the main elements and told General 

Greer's group to put together a "minimum" proposal involving a four-

vehicle program. Five days later, Greer approved the "minimum plan" 

drawn up by his people and sent it forward to Charyk. On 11 July. Charyk 

submitted it to the DORicE with a request for approval and fundin,. 3 

Although the method of securing revision of the original IIMeteoro-

loglcal Information Satellite System" had been somewhat unorthodox, 1t 
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was characterbtic of Charyk" method of operation. It apparently 

signified nothing more than impatience with the painfully long processes 

of review and revision that typified normal handhng of system proposals. 

In his initial exchange with DDRacE, Charyk propo.ed a relatively 

mundane and entirely conventional development J rocess, differing from 

others of the time only in that it specified the use of fixed-price contracts 

and a guaranteed delivery schedule. Cbaryk saw in the proposal a means 

for providing global weather inlormation during the 196Z-1963 period 

when the Nimbus would be in pre-flight development. He was attracted 

* chiefly by the low cost and ready availability of major components. 

* The approach Charyk favored resembled that adopted, with eventual 
success, for the development of Corona three years earher and also 
re-nected philosophies that Charyk and Greer subsequent! y incorporated 
in the Gambit and Lanyard programs. The justification for development 
of a military weather reconnaissance satellite lay not solely in the 
poss ible delay in Nimbus operations, but in two other factors not 
generally recognized outside the National Reconnaissanct' Program. 
Flrst, Corona was in 1961 starting to return regular packages of 
photographs of the Soviet Union, and the quality of the retrieved 
reconnaissance seemed likely to improve if timely weather information 
could be fed into the Corona operations program. There was an excel­
lent possibility that political objections to Nimbus operatlons might 
hmit the quantity and quality of information made available to the U.S. 
military services. Therefore Corona (and other military reconnais­
sance satellitel prolrammed for later operation) could well be handi­
C"apped if they had to depend on data abstracted from a weather satellite 
program controlled by individuals who honored the "space for peaceful 
uses" theme NASA continued to proclaim. Second, the timing and . 
quality of weather reconnaissance could not be guaranteed_ if Nimbus 
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On l~ July 1961, after the pI ."lposal had gone to DDRItE. the 

unde rsecretary instructed Ceneral Creer to change the security of 

the propolal from conventional "secret" to "Mandatory Knowled!i!e" 

and to transmit all program information by a sealed envelope system. 

He further duected that the proposal be withdrawn from "normal Alr 

Force documentation [processes]. and .•• consideratiol. be Jllven 

to chang in" [the] narne of [the] project." 

By 15 July Dr. Harold Brown, DDRLE chief, had adv1.sed Charyk 

that he would support the "minimum program" if 1t could be clearly 

demonstrated that the system had advantages over an expanded Tiros 

development. The undersecretary convinced Brown dUrlng a conver.a-

tion on 19 July and later that day telephoned General Greer that DDRltE 

had approved the proposal--subject to a set of special conditions. Those 

conditions, though unusual, were nonetheless implied by elements of 

the development plan and by the 12 July instructions on program security. 

Essentially, the program was to be based on fixed-price contracts, was 

qr some successor civil system were the provider; the operators of 
... anous reconnaissance satellite programs were unlikely to have much 
In£luence on the operational control of the satellite or on the dispos1.tion 
of its products. If reconnais.ance authorities did intrude, there wa. 
the danger of public prot .. ts that would 111 effeCt"'advise the Soviets 
that the United States needed weather information (chiefiy cloud cover 
data), a·nd hence presumably was operating reconnai .. ance satellite •• 
In the early 1960., those operations had gone underground and there 
was no immediate prospect of their surfaclng in the near~ future. 
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to be continued only so long as flight sCbedules remainecl-valid. had 

to be entrusted to contractors aware of and willing to accept th~ 

schedule requirements. and was to be given a new name and l"ondu~ted 

under special security proVlSlons. The purpose and eUec t of lh~ 

qualifications were clear: in no manner was the "normal o
, Air FllrCt:! 

to become aware of the program1s objectives. schedules. or tt>chmques. 

Use of the widely known term "MISS" (Meteorological Information 
.... 

Satellite System) was to cease. 

A speclal security policy statement that achieved the desired 

ends was prepared on the day the instructions arrived in Los Antleles. 

Like the basic Samos under which it now sheltered, the program was 

exempted from customary reView and approval channels, from routine 

reporting requirements. and from the halo of publicity routinely erected 

over any military space program that received significant fundmg 

4 
support. 

Although the cloud-cover satellite seemed" relatively innocuous 

in its main aspects and differed little in function or purpose from the 

widely publicized Tiros. it quite probably could not have begun develop-

ment in normal military channels Without causing SIgnificant controversy. 

"MISS" was earlier used as the acronym for the abortive "Man in 
Space Soonest tl proposals of 1'-f;8-1959. -
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Hav1ng a military objective, employing techni.ques common to recon-

naissance and surveillance satellites in general (though wlth such ~ro.s 

ground definition that 1t obviously could supply no signifkant intelhgence 

on the Sino .. Soviet heartland), and obviously of value to the basic Samos 

systems then in development, the new program was patently unsulled 

to open management by SSD. Soviet protests against "military recon-

nais.ance" from space were becoming more pronounced In mid-19bl, 

and no purpose could be served by adding fuel in the shape of an 

acknowledged military weather satellite program. The fact that the 

"MISS" plan had been submitted and presumably was awalhng approval 

was well known in the Air Force at larle. In all probability, it would 

have required no more than an approval signal to 1008e the publicity 

crews; the Air Force was findmg it difficult to outgrow habits acquired 

when press releases had to substitute for launches and orbits. 

In any event, the deed was done. In the next two weeks the 

program acquired a director, Lieutenant Colonel T. O. Haig: a name. 

Program 35: a cost structure derived from payload (RCA) and vehicle 

(Chance-Vought) contractor data; and a set of accepted procedures. 

In point of fact. full and final approval from DORIIE still had not been 

received, but there seemed little doubt that it would come. 
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Colonel Haig had been associated with ground station aspects 

of the Discoverer program and was admittedly bored with what had 

* become a mundane assignment. Early 10 1961 he had become known 

to Colonel Evans as an officer of energy and ability. Glvt"n th,,' task 

of finding a program director for the cloud cover satelhte offu ~. 

Evans called Haig and asked if he would be interested in tak10g un a 

small program with rigidl} rationed resources and limitt"d objectives. 

Haig instantly accepted, without knowing any program.details. IOltlally, 

he found himself with four other people to "manage"; they became the 

Program 35 Office. 

Program ground rules had been defined, in consldt'rable detail. 

by early August. In order to secure DORicE approval, Dr. Charyk 

promised to complete the four-vehicle program for no more than 

-and under the fixed-price contracts earher propo·sed. 

C oniorming to practices that had grown into away of life in the Samus 

pru),!ram, he ruled that very rigid 'Imust know" security practices were 

t·. tJ~ established and maintained. No public announcement of any nature 

was to be made concerning the program; Lts existence was not to be 

pubhl..-ly acknowledged. Maximum use would be made of available 

Lll~t: many other Dlscoverer participants, he did not know oC its 
Cur'Jna aspects. 
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hardware (mostly from the Tiro. and Scout actlvihes). ~ventual launch 

and operation being entrusted to Au Force uniformed personnel. with 

a bare minimum of contractor support where essential. Charykls 

established distaste for the spate of "program documentahon" that 

a("companied any new program or project caused a flat prohibition on 

such paperwork activity--which was even more pOlntles8 than usual in 

any event, since in this instance there was no place for the do("umenta-

tion to go except to Greer--who had no need for it. 

Reassured by such measures, Dr. Brown on 5 Au~u"t approved 

the program Charyk had proposed. Later that day the Alr Force under-

st:cretary telephoned "General Greer the authorization to proceed with 

contractual commitments as appropriate. An official document to that 

eJ1Q arrived three days later. By that time the Department 01 Defense 

had obtained a reluctant but binding agreement from NASA IS chlef 

whlch permitted the Air Force to negotiate directly with booster pro-

ducers rather than buy through NASA. The principle. which ran 

l ompletely counter t~ NASA's instincts and prejudices, was anathema 

5 
tu NASA field officials. (Abo to the Air Force. One of the most 

cl!lebrated interservice squabbles of the 1950s had originated in 

C\!ne-ral Schriever's refusal to let General Medaris contract independ. 

~nth for North American Aircraft Corporation rocket enJ,!lnes, ana 

th\.· Air Force had carefully sesresated initial NASA contracts for 

l17 
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Atlas missiles so as to keep NASAl. Mercury booster purchasers 

outsld~ the production plant.) 

The first program difficulty came from the reluctance of NASA 

ufficials to permit the Air Force to deal directly with Chance-Vought 

on matters concerning the basic airframe system. The issue finally 

had tu be resolved in Washington. By IZ August. ne~otiations were 

complete and the firm had agreed to a I March 196Z delivery schedule 

a nd to a. total cost figure The price was appreciably 

better than NASAl. IIfh:m price" offer--a circumstance that did little 

to {'ndear Program 35 to NASA officials. 6 Preliminary arrangements 

fur dlr~ct contracts covering procurement of the first and second atalite 

motors of the four-stage Scout vehicle were completed by 14 August. It 

became apparent shortly thereafter. however. that the two upper 

sta~es would probably have to be purchased through NASA channels. 

The production plants involved were working at full capanty and the 

motors had not yet been flight qualified. A meeting at Vandenberg Air 

Force Base on 15 ~ ugusl discl",~ed the need for additional launch and 

track facilities at the PaCific Missile Range site. Then the tentative 

a~reement with Thiokol coverlOg procurement of the second-stage 

motors was endangered by the Army's refusal to let Thlokol accept 

a fixed-price contract because the same motors were bei~g sold to 
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tht- Army on a cost-plus basis. (The objectiun seemed well founded. 

if somewhat Parkinsonian in logic. since Thiokol apparently had no 

intention of renegotiating its pleasantly profitable arrangement with 

the Army agency that owned the manufacturing facilities Thiokol used. ) 

Most of the resulting parleys with the Army were carried on 

from Washington. principally by Brigadier General R. D. Curtin. 

chief of the Miuiles and Space Systems Office (SAFMS) (which osten-

sibly was the staff element of Undersecretary Charyk's Samos ur~ani-

zation. but actually was the National Reconnaissance Office staff.) In 

a succession of patient but persistent calls to various Army underse('re-

. 
taries and finally to Redstone Arsenal itself, CurtlD induced the Army 

to accept a "firm price" military interdepartmental purchase request 

covering the ... n~cessary Thiokol motors. Since Greer had ordered that 

no action on contracts with Chance-Vought and RCA be taken until 

there was absolute assurance that the lower stage motors could be 

acquired precisely as Charyk had directed. the resolutlon of the Thl0kol 

controversy on 18 August also served as a signal for startmg work on 

the airframe and payload portlons of th~ whole program. 

At the moment. one major unresolved item was becomlna 

cfltical. As originally planned, the Program 35 effort was to have 

been conducted within the bounds of a rather conventional Iystems 
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engineering-technical direction agreement with Aerospace Corporation. 

The modus vivendi had been established several months earlier. in 

December 1960. a8 part of the compact that put the E-6 phase of Samos 

into effect. But by August 1961. negotiations between Program 35 and 

Aerospace Corporation had done little more than highhght sharp differ-

ences over the scope of the contractor's responsibihties and details of 

funds management. Under the terms of the Program 35 charter. 

Colonel Haig had a limited amount of mpney to invest in systems engineer-

ing. Moreover. one of the pre-conditions of Program l~ approval had 

been wIdespread use of available hardware, and that included the payload. 

The quantity and scope of systems engineerin8-technical dlrection 

activity was. therefore. certain to be unlike that of other programs. 

In such circumstances. the Aerospace Corporation was quite besitant 

a bout undertaking to support Program 35. 

Unable to obtain the concessions that he felt were essential, 

Colonel Haig decided it would be feasible to conduct the program without 

any assistance from Aerospace. With General Greer's approval. he 

\,:OJlverted the program office into a de facto systems en(llDeering-technical 

dlrection agency authorized to call on SSD offices and the wing organizations 

fur any necessary assistance. Both the booster and the spacecraft 

l ontractors would operate under the immediate control of.the program 

. 7 
office. Aerospace Corporatlon had no role. 
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By 31 August. Colonel Haig's embryonic program office had 

prt-vared a highly detailed development plan--in three copies clrculated 
• 

onh to those with a "must know" status. The document defined the 

purpose and approach of Program 35. a8_ then understood. and ldentl-

fied the chief technical and operational characteristics of the satellite 

development. 

The goal of Program 35 was a weather observation satellite 

system that would enhance the effectiveness of Samos operations and 

lmprove the accuracy of cloud cover predictions for other militar~ 

satellites. The development was necessary! in large part, because 

the extant NASA program had deficiencies in development timp scales 

and orbital placement, as well as inappropriate timing of readout 

signals. politico-security ingredients, and program management 

controls. 

The 100.pound satellite. a lO-sided polyhedron Z3. 5 inches 

across and Zl inches high. was to be spin stabihzed on an axis per-

pendlcular tu the plane of the orbit. The camera. fixed at 90 degrees 

from the spin axis. would point directly toward the earth once each 

time the satellite rotated. At programmed intervals the television 

camera would take pictures of an 800-mlle._quare area un the earth. 

ZZI 
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the exposures being made when horizon sensors inchcated that the lens 

was vertical to the earth. The images could elther be rt:cordt:d on 

tape or read out by any suitably equipped ground station withm range. 

Spin axis orientation was to be controlled by a magnetic turque system 

developed by RCA and in the course of work for NASA's Tiros I. NASA 

had rejected the technique as unfeasible. 

With the satellite in a sun-synchronous 400-mile polar orblt, 

the system would provide 100 percent daUy coverage at latitudes tbove 

60 degrees and S5 percent coverage at the equator. When readout was 

undertaken during the western hemisphere portion of a pass that included 

photography, video data on eastern hemisphere cloud cover could be 

transmitted to the Global Weather Center at Offutt Alr Force Base within 

one hour of its being observed. In a less favorable pass sequence. 

readout would always be possible within three orbits of sensor activity. 

Should it prove desirable. either for test purposes or for an actual 

operation, a direct real-time readout mode could be employed to feed 

cloud pict~re. to any ground stallon withm range. 

None of those who designed th~ program expected to encounter 

any serious technical problems during development. Thf' Tiros-type 

clO..1d cover senSOr system had been night proven. The Scout vehicle 

had been little tested but seemed potentially reliable enough (five 
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successes in seven flights). The satelhte would rely on proven sate1-

lite control and readout systems and statlons, with standard airborne 

command, control. and readout components from such programs as 

Advent and Midas completing tht= technical equipment. Althou~h much 

of the equipment was experimental in character. 1t did exist and 1t was 

available from contractors who had experience 1n 1ts fabrication. 

Funds were to come from SAFSP resourCes through an SSD 

channel, with program management entirely concentrated 1n the program 

office. The contractor structure included RCA (spacecraft). Chance 

Vought (prime booster contractor), Minneapolis Honeywtc'll (gUidance 

fond contrul), and (as solid-fuel rocket fabricators) AeroJet Cieneral. 

Thll~kol. and Allegheny Ballistic Laborator1es of Hercules Powder 

Company. Assembly, checkout, and launch were responsibilities of 

the 6565th Test Wing (later the 6595th Aerospace Test Wing). under 

SSD control. Satellite control functions were to be exercised by the 

Satellite Test Center (later the 6S94th Aerospace Test Wmg) at Sunnyvale. 

~he Au Weather Service would do weather analysis in the Cilobal Weather 

Center located in the SAC underground headquarters at Offutt Air Force 

Base, Nebraska. 

The actual payload, weighing 100 pounds, would consist of a 

videc'on-camera recorder system similar to the wide angle sensor 
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used in Tiros I and lI. plus stabilization and control devl< ea. RCA 

estimated the sensor system would have an orbital hfe of 90 days. 

The ingenious attitude control system depended on torqueing 

the axis perpendicular to the orbital plane throuRh an electric-current 

loop around the perimeter of the satellite. The torque was generated 

by a ground command that caused current to flow around the loop in 

the desired direction. 

Spin-up during injection of the fourth stage and payload into 

final orbit was followed by a decreaae to 1Z revolutions per minute 

under the impulse provided by a system of "yo-yo" weights. After 

rotation speed decreased to nine per minute. spin-up ruckets could be 

used to re-energize the satellite. 

Pulses generated by the borulon sensor drove a specialized 

cornputer which triggered the camera. The recorder component was 

capable of storing 32. frames of miormation. Seven frames were 

required to cover the area of interest for each pass. but the probability 

of exposing the first frame was only SO percent. therefore fixed 

sequences of eight frames were planned. 

Changes from tbe TirOl transmitter were mostly I n the direction 

of transistorizing. Performanct' was little affected. although both 

weight and power requirement. decreaaed. The transmitter broad1:ast 
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a ol. 5 kilocycle bandwidth 81llna1 at ZSO megacycles per second. 

Frequency modulation Wh Ild permit a total output bandwidth of 

190 kilocycles with two watts of output power. The video data were 

to be collected by existing nO-foot antennas at Vandenber,.: and New 

Boston. 

nitlally programmed for PrlJllram 35. 

the booster procurement, an~ 

to satellite control support. The total would buy one prototype satel-

lite, four flight models, four Scout boosters, separation systems, 

aerospace ground equipment, control and support equipment, techmcal 

8 
assistance, and support services. 

Program schedules projected at the time the development 

proposals first went forward to Undersecretary Charyk had to be 

revised almost immediately, chiefly because General Gr~er had 

delayed a program go-ahead order until he had absolute assurance 

that all contractors had been committed to the types of C"ontracts 

specified. The delay, prinCipally occasioned by NASA and Army 

objections to direct Air Force contracts with Chance-Vought and 

Thiokol, coat the program a month of worlung time, but the eventual 

.. 
agreements had the effect of stabilizing Virtually all predlctable 
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program cosu. By early October. it was possible to reimburse those 

Sarnos activities from which money had been "borrowed" 10 ord~r to 

activate Program 35. Provisions for program funding had been 

essentially completed b~ Zl October. 9 

For practical purposes. the program office had n"t come 1nto 

existence until August 1961 although the first flight was firmly scheduled 

for May 196Z. In those 10 months, the program managert- had to com-

plete all of the steps leading to availability of a flight-ready launch 

system. an orbital payload, readout stations, and the several partici-

pating and supporting ground systems. It was inevltable that the pace 

of program actiVity should be extremely rapid and that prlJgram 

deCisions, when required. should be unusually prompt. Nor. was there 

any squeamishness about bringing pre.surf' to bear where needed. As 

a case in point. it proved necessary to have Undersecretary Charyk 

intervene before arrangements could be Inade for earl y tt:8ts of the 

third and fourth stage motors in the tunnels at Arnold Enlllneering 

Development Center. A briefing to Cieneral T. S. Power. Strategic 

Air Command chief. got space for P-3S facilitLes in the SAC underground 

headquarters complex when "through channels" attempts had failed. 

Issues of thie nature were habitually forced to a deCision pOint for 

action rather than being obUsed to strusgle through the slower and 

BYE 17011-14 Z26 

"'!l~C <; • !l 9.e""ar./ Ta ~~: i'<i! , .. ~.,= 
-~ ... ! ~,~ , 'WOP •• C.ST 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: CIIART 
DECLASSIFIED ON: 7 MAY 2012 

"0.1.1i ••• 

less certain "normal channels" of Air Force proced\lre. 10 By ·late 

1961, it was apparent that the approach to sate111te reconnaissance 

had been rid of most of its earlier organizational constramts. 

An excellent illustration could be found In the handling of 

fO\lrth-stage motor problems that cr'lpped up in October. After 

several earlier danger signs, the first certain mdlcatlOn that the 

development of the ABL-Z58 fourth-stage motor was not Drocepdln~ 

lJat1sfactorily reached the program office on 25 October. One day 

later, Colonel Haig met with NASA representatives to prl''!s for the 

early development of an alternate motor. Six failures in SiX tests, 

he told the "lASA people, had convinced him that somethlnc( more 

reliable was needed. Disconcertlngly, Haig discovered that NASA had 

made no special plans to meet the tight Program 35 schedule and seemed 

rather casual about the prospect that the ABL-Z58 might not be ready 

when promised. Haig. who considered tht" matter anythlng but ca.ual, 

immediately began to a.semble cost estimates on a back-up motor 

deve lopme nt. 

Within 10 days, the program office had obtained from the rocket 

test establishment at Edwards Air Force Base (an SSD subsidiary) a 

proposal to accelerate development of a device called the "M" motor 

as an alternate Scout fourth-stage. The propwsion people said they 
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could complete their development and te~t program and furnisb four 

flight articles within five months--at a total cost NASA. 

apprised of the option. figuratively yawned. provlnll qUit .. uninterested 

and. on the whole. dis beheving. 

Haig postponed action pending another trial of the ABL-l58. 

When that ended in a seventh failure. Haig Immediately told General 

Greer that it would be essential to fund development of the "M" motor 

to insure the validity of Program 35 schedules. Concurrently. the 

prototype "M" motor completed its third successful firlnll. 

On 16 November. the day definitive cost proposab reached the 

program office from the 6593rd Test Group at Edwards. (,olonel Haig 

requested and received fro~ General Greer permission to proceed 

with development of the "M" motor. A purchase request {or 

was written that afternoon. Major design decisions had been taken by 

8 December. fabrication and initlal tests were completed 10 January, 

and on 16 February the first flight weight motor was test fired at 

Edwards. The motor. a Lockheed development now deSignated the 

MG-18, experi~nced an insulation failure and operated fOr only 7.9 of 

the programmed 12..7 seconds. but the faults were promptly identified 

and fixed. On 2 April 1962. five months after the purchase request 

had been signed. an MG-18 mounted in the vacuum chamber at Arnold 
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Center operated successfully. Precisely three weeks later a fhllht 

motor was mated to vehlcle 3501. the second fhttht craft, for spLn 

II 
test and balance checks. 

Only five month.s and one week after Colonel Haig had first 

acquired sure knowledge that the upper stage development was m 

Heriou5 trouble, a different rocket motor was being prepared for 

mitial use. The implications were in .omt! respects more important 

for management than for technology. The unsettling effect of learning 

that NASA had no concept of schedule importance--at least for an Air 

Forct: program- -was to have long-term consequences. Buried within 

NASAls genial indifference to program urgency was the conviction 

that smce no publicity had accompanied Program 35 and no bugles were 

sounding important assignments for the Scout booster. the program 

could not be particularly critical. It was a yardstick both the Alr Force 

and NASA often used. 

The ti t-for-tat attitude of 80me NASA field people was particu-

larly exasperating. Perhaps because the Au Force had resisted 

NASAls efforts to deal dIrectly with the contractors for Atlas and Thor. 

or perhaps because of youthful exhilaration natural to a new organizatlon, 

NASA people openly displayed resentment that Program 35 had lomehow 

suC'ceeded in getting authority to negotiate directly with the engine and 

airframe subcontractors. 
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Within the kernel of achlevement that represented the first 

MG-l8 success was a germ of particular surnificance. For Drachcal 

purposes, the entire development had been planned and conducted by 

Air Force personnel, most of them in unlform. Quite understandably, 

they had begun to take a considerable prlde ln their accomplishm~nt. 

The Program 3S office, small, blEht-knit, mostlv composed of young 

officers who were completely ("ertaln that they either had the answers 

or could get them given half a chance. was developln~ an intense 

esprit de corps. Even if read two yearl aiter the fact. program cor-

respondence reflected an assurance not common to youn~. tranSlent. 

and notably small program offices. Enthusiasm was becomin~ the 

most prominent characteristtc of Program 35. even this early, and 

it tendeCl to set the program apart from others. And if the public 

relations creatures were ritlht. it motivation was lessened bv an 

officerls being assigned a task that was :'lever fp.atured on televlSior., 

there was a counterpart compensation m the sense of dOing something 

that was so important it had to be hidden from the herd. The phrase 

"sense of urgency. II even if admittedly trite and overworked, described 

a state of mind that really existed 1D Program 3S. Whether 1t could be 

cultured, kept flourishin~. remalned to be leen. 

Many other aspects of system development had made progress 

~ag the mo~ths when the l\.iG ~ .. {, bumc;tlmt:~ s'.!em.:-d to monopohze 
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attention. It was particularly encouraging that additional lnstances 

of administrative obstructionism could generally be squashed a. 

they appeared. At about the time the NASA-ABL fourth-stage motor 

experienceci its seventh (ailure, the Pacific Miuile Ran~~ began 

making official noise. about priorities. Requests that mllital"Y person-

nel be assigned to training slots for Program 35 produced counter 

demands for development plans, normal "through chann~ls" program 

authorization documentation, and priority authentication Crom Air 

Force headquarters --none of which the prog~am office l uuld furnlsh 

under the existing security and management ground rules. An elaborate. 

Program Requirements hocument (PRO) had been C'omplt'ted and 

delivered to the range On 3 November. That seemed, to the program 

office, quite enough. But range officers were not satisfied. After two 

weeks of formal conversations proved fruitles S, Haig again stormed 

the Pentagon. On 16 November 1961 the Department of Defense formally 

instructed the Pacific Missile Ranle to support Program 3"--development 

plan l r not. 

Another Gordian knot parted wi~h General Greer's decision to 

operate the readout station. under a contract With RCA. That high-

lighted another difference between Program 35 and most other Air 

Force satellite developments. Early in December, Colonel Haig 

briefed the commander of the Alr Weather Service on the pro.ram'. 
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ob.iectives and schedules. A. Hai~ rememoored the event, the Weather 

Service seemed about as interellted 1.1 tOt: prulJpec.t u1 a. In->re ~!aoor.te 

lo11ow-on development, sometlnng lnUre (.QUlp"cX an" eJC.lJ~II.LV\': lnan 

Weather Service would not agree to 1urmsh (('.Lut.n f perl>~nnei tu 
,,, 

')perate tbe equipment •••. 

The period trom Decemuer lC,o! \brOUSlO March 1~0. was largel~' 

taken up with detailed englDeer .. nfil \Vorl( ana IIl1rveillance of corltraCtuT 

progress, particularly Ln computers, motor_, anei payloaQ--the thre~ 

moat critical areas, But there Were runl~llngs of new duiicultlea 

w~th NASA early in February, anei tn.sy IIrow omlnous as the month 

wore on. Although the first Scout booster scheQu .. eCl. ior Prolilram 35 

was not accepted until l Marcn l'1bl. a montn earlier the program of;lce 

had bee 'lme desperately concernec WHh U,e lo'c"SSlblhtv that suf{lclent 

"pare parts might not be avaua:lie t,J IJUD1)Ort \",e te~t projll,r.nt. Aga_ 

NASA's attitude seemed infurlatindv cas\..a... 1 ne local NA5A represen-

tative was ~n Air Force oftlcer wno In tilE: U?lnlon 'Jl sorllt! Progranl :: 

people ".ad 'ost bis perspective on the real world, t1e tolQ rialg '. 

!>rincipal assistant, Fritz Runl[le. an en~lneer Who naG Ileen involved 

,,'lth development for 10 yea:::-. and """h s.tei.lnelr fur :;. tna~ the best 

,,·~v to handle the spares proDlem was to allocate_in procurement 
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funds to NASA and atop worrying. Runge'. report of tbe meeting was 

composed of equal parts of irritation and bewilderment. 1.3 

A partial explanation certainly lay in the fact that within NASA 

only the three senior administrator. we.re aware of the real objectives 

of Program 35. That situation, wbich was controlled less by All' Force 

desires than by the wishes of NASA's top managers, was a real source 

of difficulties in communication. Virtually nobody in NASA understood 

why Program 3S was important, and in the hoary tradition of all those 

Intellectuals who for centuries had looked down on the centurion from 

the vantage of scholasticism, most of NASA decided not to be impressed 

by the parochial pretensions of a few relati-yely junior Air Force officers 

who were showing inexplicable signs of premature apoplexy. 14 

The problem was in two parts. Outside the reconnaissance field, 

from which all casuals were excluded. there was no real Air Force 

space program·-a fact that NASA appreciated well in advance of the 

Air Force. victimized by its own propaganda. Most NASA scientists 

honored the tradition of Wernher Von Braun, who admitted to only one 

goal in life·-manned space flight. Since it was obvious that no program 

based on use of the Scout vebicle could have eitber immediate utility 

or lasting significance •• it certainly was not a reconnaissance project, 
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and the Air Force bad nothing elle wortb mentiomnll--anci since it 

would mterfere with other NASA actlVltleS that were It"adlnsr toward 

manned space flight, it could be of no Ilreat consequenc~. Hence 

NASA t S pedestrian, almost condellcena.ing attltudt:" 

NotWlthstanding such difficwtles. tne proszram cuntlnued Its 

pace toward a May launch. 0 Everytlllnll itr\!w IranuC"" Tht= lapse 

between rejection of the ground equipment for the New Hi'lmpshue 

readout station on tbe grounds of poor workmanship and the acceptance 

of rebuilt equipment was eight days; the baSIC vehicle, th .. payload, 

and the individual motors arrived at Vandenbertz within tJlX days of 

one another, with the ch~ckout van arrivinp but six weeks before the 

actual first launch. 

On ZS April the first West Coa.t Scout launchine was attempted. 

It seemed a bad omen. UnhapPIlV" tne third stasze functloned most im-

properly, to the end that the two upper stalles tt)2etner drove lnto tht-

P Of" 0 IS aCl lC cean. 

Di~appointed but not d18couraszed. the orOllram oeople turned 

back to their work on the first vehicle"l'-the second West Coast Scout. 

By 1 May the initial Program ~~ Scout had been mated with the first 

"operational" payload on the paQ at Vandenber!l. There was a dress 

rehearsal on 1 May and a launch attempt on 13 Mav, scrubbed because 
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of various technical problt.'ms. Ten days later, after minur holds, 

the first Program 35 vehicle lifted off the launch pad. A catastrophu: 

failure during second-stagp burn ended the test. 16 

The post-launch inveshgating committee decided that unproper 

assembly of the basic vehlcle was the most probable source of fallure, 

although that was never finally established. The launch officer at 

Vandenberg suggested that transporting the assembled Scout to the 

pad over a needlessly rough road might have caused enough misalignment 

of the stages to cause the trouble. General Greer was sufficiently 

concerned at the possi-bility to ask the Pacific Missile Range commander 

to fix the road, but he dld not completely accept the thesls. 

The first and second stages of the Scout vehicle were coupled 

by a shallow, thr,-,aded inner sleeve, six threads deep. After being 

rotated into pla(-t.', it was held there by a three-quarter-inch pin 

driven through most of the vehicle skin and into the threaded sleeve. 

Pad workmen drilled the hole for the pin as part of the assembly 

process. and installed the pm once the vehicle was properly assembled. 

It all seemed simple and rather straightforward. 

Unfortunatel y, NASA had no prime contractor for the Scout. 

At the time, the Scout was delivered to Vandenberg in 17 boxes from 

mne sources. Procedures were NASA's responsibility; neither the 
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Air Force nor the airframe contractor had authority to make chanaes--

or responsibihty for seeing that they were made when ntA. ded. Along 

the line. NASA engineers decided it was advlsable to thlcken the skm 

of the Stage I vehicle at the point where the threaded sleeve was to bt!' 

inserted. Owing to the absence of a central configuration control 

authority. nobody examined the effect of the change on the assc-rnbl ~ 

proce.s. In putting the vehicle together. therefore. pad personnel 

rotated the sleeve as usual, drilled the required hole, and inserted 

the. customary three-quarter-inch pin. 

But this time the pin extended into an inch of skin, never touching 

the threads. No positive means of preventing sleeve rotation eXisted. 

Indeed, in some respects. it seemed almost as though Chance-Vought 

a_~d NASA had combined forces to insure that the stages could not remain 

properly interconnected. Instead of the clean and dry thrt:ads required 

by specifIcations. the Scout used at Vandenberg had a fairl y heavy coat 

of grease on the critical threads. The lubricant was perhaps needed to 

get a proper fit in the first place. but it contributed littlt" to contmued 

tightness. Then the metal gl'1t left behind by the drill would also settle 

in the threads and under vibration might well serve as a lOl1rt of free 

rachet. permitting the sleeve to unscrew but acting like an irreversible 

cog to prevent tightening. 
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Subsequent efforts by the prolram office to let either Chance-

Vought or NASA to test vibration effect. in a I'ealistic enVlronment 

had no Bucces., 80 program officers were never to be !OI,re that th~y 

had located the chief source of difficulty. Except for the program 

office. nobocly seemed to be particularly concerned. E\ t'n the fact 

of NASA IS unilateral action in cbanaing specifications dld nothlnll Lo 

alter the situation. 

There were other indications that the relationship between NASA 

and the Air Force was growing strained. One of the chLef factors was 

the spare parts problem. For more than five months NASA had been 

ineffectually negotiating a spare. contract with Chance-Vuught, uni-

formly rejecting the contractor's proposab on the grounds of unwarranted 

cost or insufficient detail. Air Force people on the scene, though unable 

to take a hand., were convinced. that NASA was almost entirel y wrong on 

both counts. In any event. with nO spare parts. and with no prospect 

of their early availability, the Air Force reverted to the eventual device 

of all supply sergeants, whether for chariots, muskets, B-Z4's. or 

solid-fuel missiles. Cannibalization began--and continued. And irritation 

with NASA increased. 

Friction arose from other causes too. Launch crews were 

convinced that NASA IS quite legal exerCise of the right to override 
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"hold" commands during Scout launches frum the Pacific MissIle Range 

had actually caused the first Scout failure there. in AprIl. The "no go" 

item that NASA overruled seemed. by some evidence. the point of 

failure. That circur:rtstance did little to endear NASA people to th~ 

Air Force. The launch officer at V~ndenberg. however. was more 

than willing to take help where he could get it and was ('onvlnced that 

NASA had made highly useful contributions to the program. He. and 

a fair number at both SSD and SAFSP headquarters. felt that weaknesses 

in the Scout (Blue Scout) Program Office were more directly tu blame 

both for the immediate launch problems and for the long-term difficulties. 17 

Needless to say. that was not the outlook of the Scout program 

director. who had much earlier concluded that "NASA Indians" resented 

the special priority of the Program 3S vehicles and supported that 

18 program only because such support was mandatory. 

Whatever the validity of the several positions. the lIuue of 

Scout responsibility was settled on il June 196Z by means of formal 

agreements between NASA and the Air Force. They conceded control 

of VIrtually all Scout matters to NASA, including general configuration. 

modification. launch stand procedure' •• and most related topics .19 

There was no prior coordination with the Program 35 people-·who 

were concurrently acquiring a 698BH program designator. For the 

moment, neither the agreements nor the nomenclature clange had 
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any detectable effect. Attention was generally concentrated on the 

- lO 
effort to get the next scheduled launch vehicle on its stand and ready. 

Through June and July 196Z, a succession of modlfications, 

revisions, and overhaul operations were performed with the next 

launch vehicle as the subject. (Vehicle 117 was to be used In heu of 

- 113, which had been mishandled in transport.) August 7th had been 

the original launch goal; optimism caused a shift to l8 Jut y, which 

then slipped successively to 19 July. 30 July. 3 August. and 10 August 

(to permit payload modifications directed by Charyk). Mo~ifications 

complete. the vehicle was rescheduled for a 13 August launch. At the 

critical instant, a Union Pacific passenger train crawled out on the 

track that crossed Vandenberg and for the first time in history a 

launching was scrubbed be~au.e of train interference. 

On the following day, 14 August, monitors caught signs of 

excessive gyro drift during countdown and rescheduled for the 16th. 

Technical difficulties (problems with the C-section and the hydrogen 

peroxide subsyetem) slipped that date to 18 August. and then Zl August 

when the Pacific Missile Range was unable to provide tracking services 

on the 18th. It seemed to many that the vehicle, and perhaps the entire 

program. was jinxed. One last slip carried launch over until l3 August, 

the eleventh official deadline date to be set that month. But on 
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Z3 August the Scout finally climbed away from its pad, all stage. 

burned more or less as programmed, and the payload went into a 

near-optimum orbit. Direct readout was successfully attempted 

over the New Hampshire station on l6 August and on the following 

day the first remote readout data on cloud Cover over the Soviet 

ak f h - - b- II Union was t en rom t e same po1nt 1n or it. 

Nowhere in the official reports was there_ the indication that 

a great deal of luck had settled on the Scout a few seconds before 

launch, as if in restitution for the six weeks of misadventure that 

had gone before. Nor was that fact entirely clear following pre-launch. 

Often a period of several days passed before detailed information on 

booster performance became available, and when a bird went into a 

near-optimum orbit there seemed little enougb rea.on to quibble over 

oddities in the launch process. In Colonel Haigls view, if Scout 

boosted tbe payload into any sort of orbit it was a near miracle; to 

get it into a near-optimum orbit was incredible. 

Haig was quite right. There had been several peculiarities 

or errors of 9ne sort or another during the launch. but none had 

individually done enough damage to cause complete failure. Had 

two combined. catastrophe would have resulted. Instead, in an 

unbelievable chain of coincidence. one fault cancelled out another. 
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At first-stage ignition the lanyards pulled out late. so all 

timers experienced a delayed start. The first-Itage motors should, 

therefore, have burned out before the timers could signal lecond-atage 

ignition to begin. Instead, the first-stage motor inexplicably burned 

longer than it should have and first-stage thrust was near perfect for 

the mis sion. 

Third-stage ignition was alsQ late, by O. S4 seconds. Fourth-

stage burning began, therefore, when the upper Itage waS further along 

its rough orbital trajectory than had been planned. But an earlier 

attitude error had caused a pitch down. and the effect of delayed 

fourth-stage ignition was to ·postpone the insertion procell until the 

vehicle had drifted far enough along its orbital path to be in perfect 

position for fourth-stage burn. 

The fourth stage was pOinted some 0.4 degrees left of its 

predicted course at the time of spin-up. Spin-up invariably threw 

the vehicle a bit off course in an unpredictable direction, a phenomenon 

called tip-off error. In this instance. spin-up provided precisely the 

az.imuth correction needed to insure a proper course. The final errOr 

was les8 than 0.1 degrees. which meant that the vehicle had lone into 

orbit close enough to true sun synchronization so that total dritt over 

the next six. months would total only 15-20 minutes (in sun time). (The 
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next succe .. ful Program 35 birel drifted three sun-time hours in six 

22 
months as a result of a 0.6 degree error.) 

Colonel Haig called Colonel R. A. Berg, Greer',. deputy, from 

Vandenberg the afternoon the details of the launch were hrst put 

together. He askeel Berg to stay a few minutes past usual closing 

time to hear something Haig had to tell him. The C-47 t.huttle from 

Vandenberg landed about two hours later, and at dusk Colonel Halg was 
• 

verbally piecing together the tale of COincidence and happenstance which 

had resulted in so fine an orbit. Berg was fascinated. General Creerls 

reaction was similar. In a busineS8 where the unique was commonplace, 

. Haig's tale kept a place of honor. In any comparisons of satellite program 

oddities, citation of the event was almost certain. 

Even though the outcome had been happy, there was little to 

cheer in total booster performance once the truth was known. Nor, in 

the circumstances, did relations with NASA improve over the period of 

the first two launches. NASA contended, apparently quite serious, 

that the launch attempt of Z3 May had faned because of the Me-lS upper 

stage (although it was a tortuous trail between the real culprit, the 

second stage, and the MG-18. which had never been aiven time to begin 

separation from the third .tage). NASA pointed out, correctly, that 

the'Me-IS had never been night tested, and that it was not"qualified" 
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in the sense of having completed a demandinl flilht trial prOlram·· 

but even at that the Me-l8 had certanl obviou8 attractions as compared 

to advantales of NASA '. proposed upper stage and its reC"ord of (Oomplete 

failure. There was a certain rude humor to the news that NASA had 

urged the commander of the Pacific Missile Range to close his ianil-

ties to the Me-18 because that etage was "not qualifie~." And the 

final scene, the Z3 August launch, became almost ludicrous when NASA 

officials refused to let their people go near the final stage --in effect 

the entire launch site--claiminl that the launch was a dan~erou8 operation. 

In the light of such events. HaiS and hil people could sene rate 

little enthusiasm for a: proposed joint opel"ation, a project office structure 

which would put NASA into a sort of Siamese tWln relationship with Haig's 

people by means of a NASA link to the Scout prolram office. The pros-

pect of such an arrangement had belun to alarm Colonel Evan. in May; 

his initial inquiry into Colonel Haia's reaction to a proposed NASA-USAF 

agreement on Scout prompted aeveral critical commenta. As Hail later 

explained, he felt that a joint project office. in the unhappy tradition of 

paat Air Materiel Command-Air Research and Development Command 

joint offices, would be respondble either to no master or to two, that 

each half would have a veto power but no approval authority. Candidly, 

Haig estimated that Program 35 would never have prolresaed to first 

~43 

BYE no 

70. IEERIi'l' 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: CIIART 
DECLASSIFIED ON: 7 MAY 2012 ",op ISCR.' 

launch attempt by that time if a joint oBice had existed. NASA, h~ 

reminded one listener. had strenuously opposed a great many Program 

35 decisions which later proved perfectly valid and which m any event 

oIlered the only chance of staying on schedule and setting critical 

equipment. He did not say MG-18. or "upper stage. " but his meaning 

was clear. It was Colonel Haigte conviction that the inability of the 

Air Force Scout program office to prOVide entirely satisfactory service 

was the product of faulty second-echelon management. And in 80 many 

wordS, Haig .aid the Air Force Scout office was providing msufficient 

support to his project largely becaus. its chief, Colonel Stme, was 

Z3 
forced to do mo.t of the work himself. 

Although Colonel Haig'. appraisal of ' the problem apparently 

was blunt enough to quash notions of a joint project office. it could not 

prevent a moduication of the original arrangement for booster procure-

mente The Air Staff was afraid that NASA might succesdully invoke 

the Scout example to justify independent procurement of boosters 

developed by the Air Force: Thor and Atlas. [t pained the Air Force 

to see a Thor given a new coat of paint, prominent NASA mitials three 

feet high. and a name--Delta--whicb was supposed to indicate NASA 

origins. And unfortunately, that pouibility had been overlooked until 

after the Air Force had designated it. NASA-developed 5C'out boosters 

"Blue Scout. " 
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In mid-October 1962. Dr. Charyk alreed that NASA would act 

as SAFSP's agent in contracting for additional Scout boosters. He 

specified that price and delivery dates had to be guaranteed and that 

product quality and program administration had to satisfy the require-

ments of ProgralTl 3S. U these conditions were not acceptable. he 

told NASA. General Greer would contract for follow-on vehicles 

precisely as he had for the first four. Z4 

In retrospect. that concession was to be recognized as a tactical 

errOr. Even though Charyk could not have known what NASA's future 

course would be. the small group which had placed the first Project 35 

satellite in orbit had some pronounced--and readily available--opinions 

on the subject. They proved rather sound. on the whole. 

For the moment. however t the matter seemed les s vital than 

the burgeoning crisis in Cuban affairs and the possibility that persiltent 

rumors of Soviet missiles in Cuba might have a foundation of truth. 

Reconnaissance of Cuba. chiefly by means of U-2 aircraft, began in 

September 196Z. On the lZth of that month Charyk authorized the 

satellite controllers to activate tlHaig's bird" over the Caribbean. 

The data thus obtained was read out during the next following pa .. over 

a friendly station. About 80 percent effectiveness was recorded in the 

remote readout operation. 
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Late in October, the United State. thoruughly verified th.,. 

presence of Soviet medium-range ballistic missiles in Cl4ba. Whll,," 

diplomatic tempers frayed, the United States intensified r ... unn;U~·'I" 

flights over Cuba and then tnltltuted a blockade of that lsland. W .. "'th~r 

information of the sort returned by the Program 3S salelll1e wa,. 

demanded early in the period of preliminary reconnals·sa"'e allC~ th .. 

requests multiphed as the crisis deepened. 

Because of payload peculiarities, it was neces.arv to fnrt:~(. 

exposures Ove I' the Soviet heartland on orbits which had or wuuld 

include exposures over the Caribbean. Power drain was too great 

and ("ommand cirCUitry" was inappropriate for such operations. Direct 

readout took less power, and i.f adroitly conducted during the satellite's 

northward pass would leave time for controllers at New Boston to 

program the bird for an over-Russia aeries of exposures un the uther 

leg of the orbit. During early October. therefore, the satellite· frequently 

was turned On while passtng over Cuba for direct readout from New Boston. 

Early trials worked reasonably well. But as the Cuban affair 

became more tense and pubhc awareness more general. long dormant 

military installations up -and down the Atlantic Coast began to operate 

their radar devices virtually around the clock. As Haig later phrased 

it. "everything up and down the coaat from. DEW line to the Univereity 

BYE 17011-'74 l46 

ft.,IiC .... 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/IART 
DECLASSIFIED ON: 7 MAY 2012 

'I'D.I.eRS .. 

of Florida se~med to be on the au,' Because of the c::urvature of the 

earth. the radar dish at New Bost"n had to be angled but SiX deare~s 

from the horizontal to read out tht:> satellite dUring ltspassage uver 

Cuban waters. That low angle made the transmission particularly 

susceptible to interferenc~--and the babel of radiation from reglor,1S 

south of Boston continued to grow louder, 

A return to the remote readout proce,ss .. ~emed \nevltable, 

But there were new compiLcations, qU1te apart (rum the fact that 

information on both Soviet and Caribbean cloud l.over was mcreaslngly 

n eded as the tension 'mounted. It WB .. :he pr~)vlDce of a military 

commander to decide whlch had the more urgent prl"rity. 1f a choice 

had to be made. In case both were vitally needed, it would ha.ve been 

a military prerogahve--and requlrement--to bleed away all the power 

of the satellite. that being In the supreme national interest. But by 

the time somethtng of the sort .eelned mescapable, there were tenta-

tive indications that it might no longer be possible. 

World geograpby being what 1t was, the satellite had to be 

.commanded .to take Caribbean pictures wbile moving northward In 

the vicinity of New Boston. The next pass, as it moved over the 

Caribbean on its way north again, was the final Leg 1n one ('omplete 

BYE 17017· 

!fOP IECaST 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/IART 
DECLASSIFIED ON: 7 MAY 2012 yep •• e •• , 

circuit of the earth. But in some instances exposures commanded from 

New Boston had not been made when the bil-d again ov .. rn .. w the 

Caribbean. Investigation indicated that as the satellite passed over 

the pole and began itl southward r~, down and across th~ Kamc:-hatka 

Peninsula. signals fr~m an alien source were causing tl ttl rest command 

controls. The question of whether the interference was uJ a random 

nature ur represented a successful Soviet ploy in counter·ltatdhte 

teChnology remained unanswered for the moment. The rrqulrement 

of a reliable means of direct readout became presSln~. rt"~ardl"!ls of 

the reason. 

In that envlro.nment. Colonel Hail called Culone 

a member of Undersecretary Charyk IS Washington staff. It) aek fur a 

c!tancc: to propose a new approach. Haig told only that he thuught 

he might have answers to both Kamchatka and AtlantiC Coast Interference 

problems. who had been bedeviled for solutions for the previous 

two days, scheduled Haig for a meeting with ("haryle.. The next after-

noon, l3 October, Halg appeared in Charykls office with a hastily 

prepared presentation previously exposed only to General Creer. What 

he pruposed was to set up a direct readout station at Eglin Au Force 

Base. Florida. In 'one stroke. such a statlon would elimtnate relLance 

on remote readout commands that might be countermanded and WQuid 
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overstep obstacles to direct readout from !'lew Boston. Th~ equipment 

wa- available. Haig explamed. Th~ launch , h~,-kout van on the West 

Coast. which could be airhfted ttl Eghn. would pro" ide all the needed 

command and readout capacity. while there happened to be on s1te at 

Eghn'. Awnliary Field Number S a TLM-IR antpnna whH:h would 

beautifully serve the direct readout needzl uf the Program JS aatelhte. 

(Halg's certitude on the matter of the TLM-18 was well fuunded; a 

year earher. while It tht> bunness of settlng Up (r,pnmand and, ontrol 

stalions for another program. he had OCl:aSl0n to purlOin ~ 61nnlar 

umt for emergency placemt'nt In an African site. He walt qUltt" famillar 

With the- lnstrwnent1s charaC'terlstics.) As it happened. Colonel Halg 

had earlier taken informal steps to insure tbat the TLM-18 would be 

ready if needed; ht' had phuned Eglin and Without saying anything to 

idenhfy objectives had told officers overseeing tnais of the TLM-l8 

that It might be best tn speed up acceptance tests. wh,,:h were 

scheduled to take another three weeks. since the antenna mi~ht be 

requisitioped and Eghn might neVer have a chance to complete the 

tests later. The Eghn people toole. Haig'. word and accelerated theIr 

actiVity. Haig had also assured himself that the equipment at Vanden-

berg could be airlifted. 

Charyk approved Haig's proposal on the spot. On his way 
~ 

through Charyk's anteroom, Haig telephoned Eglin and VandenberJl. 
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He then climbed aboard the first airplane headi.na south. He wal on 

Eglin's AuxUiary Field Number !; the next morning. A quick confer- ." 

enCe with the senior officer on the spot (Briaadier Ceneral A. T. 

Culbertson), and a phone call to the program office confirmed actual 

departure. He spent the balance of the day writing station security 

and operating procedures. 

The Vandenberg equipment arrived in Florida on Z5 October; 

two days later, on Saturday, Z7 October 196Z, it was put in operation 

for the first time. (The new station was called Site IV--L~da Site.) 

The first attempt at direct readout was only moderately success-

ful, certainly not of the quality the Program 35 people had anticipated. 

They quickly located the trouble: electrical noise originating in the 

brushes of the auxiliary generator that provided power. A switch to 

commercial power drawn through Eglin wal completed the following 

morning, and that afternoon, Sunday (Z8 October), the readout operators 

got extremely good results. 

On the next day, attempts to read out through the birdie 

television eyes were completely unsuccessful. Power fluctuation and 

massive radiation interference frustrated every effort. The operators 

located the source of the radiation almost at once; in order to interro-

gate the satellite, the dish had to be aimed almost directly acroll the 
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main houling area of Ef(lin Air Force Bale. and lowerinll the scan 

angle shghtly showed that huge quantlh~s of radlatl"n Wt"rt' streaming 

upward from that area Into the path of thE' readout SLllnals. The 

preVlouz; day's results had been so lmpres81ve bt'\ aus~ ~u'lda\ had 

been a lovely day and many of the lnhabltanu of Iht" hOUSlflW- ar.'a had 

been absent. Monday was washday, which meant thE' ,"onhnued \lSt" of 

electrical Iladgets ranglnll. from walhers and dryers to t~lt'vlIiLUn sets 

and vacuum cleaners. The «..omblnation reathly t'xplalnt'd why power 

fluctuated, and where thE' radiation originated. 

Colonel Halg wa~ In C"ontact with General Culberts()n's .• {flCt' 

scarcely mlnutes after tht' trouble had been identified. c...ulbert,;un. 

a genial, blunt IItflcer whu had recentl y left Wright FiE'ld afte r twu 

frustrating years of exposure to the slow and C"ontorted dE""l81un 

proceSses thert:. had come to favor a dr ... conlan appro ... ch to problems. 

Time being rathE'r short, he lnformed al many Eglin retlldents as 

possible of his intentions and of his need for complete uSt" of all lucal 

power--a~d then threw the maln switch to the hOUSing area. In that 

one stroke he solved the problem of current fluctuatLon and E'linlinated 

random electrical noist>. LatE'r that week, when mdtters had become 

less hectiC, he inserted appropriate notice. in the Eghn bulletin, 

advi.ing readers that there would be periodic: power outages. When he 
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heard that automobiles dr ,Vlntt under the ,un~ II! Tl.M-Ir. radlatlun 

mLJlht produce Interference thrCltuzh their Ignition systems. he ,ailed 

out the local Air Pollee. set up road blucks, and stupped ,very car 

withIn range of the dish. 

Signal clarity was eXl"eptional. So was ht·' "lIudt rabh.· dt'llrt-e 

. ''; 
of respe~t that Culbertson and H~ig ac-qulred for "lit" ~n.)ll',,·r.-

As usual, luose t->nds rema·ned. Fur one, lilt" val. tlo\\n to 

Eglin represented une -third of the apphcable readuut Io'ott" nUai LIl the 

world and. at the moment, all uf the launch cheC'k -out, apac ltV avall-

able to Program 35. Th"'r~ was no criels comparable ttl the Cuban 

imbrogho, but It was a danghng end and Halg's people s ... , lIut to tl'lm 

It off. With help from RCA's engLneers. they canmbahz..-d tht- fa, tury 

check-out equipment, assembled a new readout complex. Installed it 

at Slte IV, and switched operatlon to the new equlpment. On II November 

the original van was flown back to Vandenberg. One day latc= r, the 

manufacture of new equipment for factory ( heck-out sets be~an. 

Virtually nobody outside the orlgmal C'lrcie of cognizant PruRram 

35 peuple knew of the EglIn operation. (General Culbertson was never 

fully briefed, for Instance.) In terms of the hundreds of thuusand. of 

uniformed personnel who wert: alerted or shifted abo It late in October 

1961. the Program 35 operation seemed inSignificant. Ypt Ceneral Power 
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later said it had been worth a. much .. three wings of 8-5Z' •• and 

from a bomber man that was a significant compliment. even if there 

was a possibility that it also reflected satisfaction over a parallel 

decision to give operational respon8ibility for the Program 35 satel-

lites to the Strategic Air Command. In any event. the establishment 

and activation of a direct readout station in the Caribbean had taken 

an unbelievably brief time. had been successfully conducted in an 

atmosphere of extraordinary security. and had required relatively 

few people. Moreover. those people--from Charyk through the least 

senior of the antenna operators--had conaiatently functioned with a 

directness that seemed quaintly archaic in its vigor and enthusiasm. 

The episode was a thoroughly refreshing interlude in an otherwise 

stodgy fright contest between nuclear behemoths. 

In retrospect it was clear that the separation of Program 35 

from the ponderous main trunk of research and development hacl much 

to do with the success of the Eglin operation. Colonel Haig. who had 

a Parkinsonian distaste for officiousness. arranged for transportation 

a~d installat~on of the equipment by placidly ignoring ordained channels. 

General Culbertson obviously relished his opportunity to take direct, 

effective action. So did most of the junior officers and the RCA techni-

cians who were indispensable to the operation. It was clear that 
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ptersonal enterprise had as much to do with the sue. cess uf the I,ndt:r· 

takln~ as dId technical skil1.
l

t. 

In parallel with the decision to set up an E".hn h'ddout statilln, 

Ch,sryk had confirmed a set of rulings WhiCh put Program 35 " •• a ne'w 

('ourl5e. On the dity followinll. Colonel Halg's proposal of the Eglin 

solutlOn. Charyk notlfLed General Greer of his approval, r.ot onJv of 

the E".lin proposal, but also ~f suggestions that th ... Stratefllc Air 

Command be ohered the job of operating the Program lr;satdhtt':. 

under the dire<"tlon of the program office, and tbat prOVISions bE> made 

for standby launC'hes to provide additional cloud COVer satl"lhtes as 

l7 
ne~ded. In one stroke, the program office had become responsible 

for ( reatln~ and mann\.n~ (wLth SAC people) two semi-permanent readout 

statIOns and for ,tn t'xtended program. That expansion of the millS Ion 

had Its own mIgraine potential, while there remained the eternally 'Hurt" 

dlfiH'ult problem uf deahng successfully witb NASA in matters com ern-

lng the hooster. The satelhte Itself had proved almost truubJ .. free. 

unhappily, ther..: could he few demonstrations of Its potenhal whlle Its 

booster remaUled unrehable to a degree that tbe Air Force could not 

There were lome special problems in operatlng a mihtary 

satelhte uver a long period of hme. Oddly enough, tbey had not been 

aCl'urately foreseen in some five year. of planning for the day when 

BYE 1'1017.'14 

Hal'dle ila Bveman/Talen!, Kevrole 
:c~:·:; 5 On., 

l54 

.. SPSliC •• " 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: CIIART 
DECLASSIFIED ON: 7 MAY 2012 

the Air Fune would bave long-tlme-on-orbh satellites 1u uperiltr. 

Th~ p- J'; vehicle was. of course. the flrst mlhtar\' satelllte 1., be 

k~pt func'tional on a daily bas'l for so long a perlod. and 1t had. t!rtaln 

pt.>C'lIharll1es that set it apart from other orb1lLn~ devlces. 'h .. dld the 

pnl)!(ram off1ce. For one, tile strictures ofoperahng w1th it tlJ~ht 

bud~et and with military personnel had prevented t reatt.,n .. f a S()Phl~tl-

c.:<ltt"d l"t)ll1munication system mterlocking Los Angeles Wltt. V .. udt'nberg. 

as was the case with other SSD apace systems. AU the data acquired 

from urbit had to flow through the 6594th Aerospace Test, WLn~ bdore 

reachmg th~ engineers who designed and built the spacecraft and ground 

equipment. There was' no dlrect feedbaCk of operational data from the 

tracking stations and the Satellite Tracking Center (Sunnyvale) to the 

program office. Both sltuations resulted from operatlng withuut a 

systems engineering/technlcal direction contractor. That novel arrange-

ment also meant a shortage of qualified techmcal people to assist and 

advlse the test wing during operations. The test wing. therefore. had 

to a8sum~ more initiatiVe 1n the operation. analVlHs and evaluation of 

the program.- In the eyes of the P-35 office. the only real difficulty in 

thiS unique system had been the failure of the test wmg'. people to 

report on the operation of the ground equipment. The ground eqUipment 

contractor operators were emplov"d by RCA and were responsible to 
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the win~ rather than to the program office, but lhe" were under «antraet 

to tht' program office, and the prCltHam .tfhc e had an obvIOUS need for 

deta\l~d data on t-quipment operation. 

Early tn the operation of the bird (which b~" Onuber was known 

by Its fourth new designatur' Program 417). an old mlhtary p".,hlem 

nosed into the space: program for the first hme. Malntalnlng hl~h 

murale and hLllh operating effiCiency had alwaYIl bet"n dlffu"ult In 

rouhne mihtary operations, particularly those wh" h "fOem~d Lo "ave 

little of a crisIS nature In their character. One of tht" r.-a1 rt"a:-.uns 

for a pubhc mformabon office was to make troups dOlnl'! " ",ndane duty 

think of thetnselves as Important and theLT task • • s gla,,' .. ruus. Until 

the 417 bird went into orbIt, however, therte" had be' .. n utlthing rout\nt> 

or repetitive abollt space operattons - -e,u"ept perhaps r • .,~tltioll uf Co nalS. 

T rue, many satellit~s had been orbited, and the ree urrence of launch 

and rfOcovery operations set"med a similar problem. But E'ven If they 

had outward hkenesses, one laullc hand re-("overy differfOd from anuther, 

and the phySical differenc.es shmulated participants. As much euuld nut 

be said for a satellite operatIon routine that w1thln 30 days of Its start 

had become about as excitinll as taklng a dally barometer readl.n~. h 

was scarcf'ly a new problem, even .r new to space aperatwns. Th .. 

remedy was classical: 
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the.- time-tested means of "maintalmng an alert., competent upt>ratmg 

l8 
force •••• I, If such problem=> troubl~d a research and devt'lopm~nt 

operation, how much more- wuuld the,; prove a source oi dlffu-ulty to 

an operational unit which would be ,-harl(ed With tht-1lI not tor a f~w 

weeks, but for many months, perhaps years. The sp~(\rC" uf ui,,{ormed 

boredom that earlier seers had dubbed' the 5110 Sitter 11£ tht' Slxtlt'S 

was sidlintt lnto Program 411. 

Whethcar foreseen or not, many of the diffH:ultlt."b thitt Invanably 

beset any develupmental system making a transltlUI1 tu " ..... relll,mal us~ 

were "bout to desct!nd for the first tune on a spact: "Ylih'm. I (~~ 

was an operational eystem, of ('ourse, so the real dlstinCholl was 

uperahon of a space system by an operating command. ) 

Underst". rt:tary Charyk's onginal instructions tu General Greer 

had specified that a separ .• te readout system manned by uniformed Air 

Force personnel was to be in operation by about 1 July 1963, operated 

by SAC and the Thud Weather WLn~ of the Air Weather Se r"lce, but he 

exphcltly ordered that there were to be no elaborate requlreme-nt& for 

complete standardization, comprehenSive training manuals, and all 

the paraphernalia so beloved by the LogleuC's Command. In thiS respect 

he was in a pOSltion to be more Immediately effective than a predec ... 80r 

who had faced, recognIzed, and finally won over the same general 

prublem. Years earlier, Colonel W. G. King, now heitdLng one of 
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Ceneral Creer's major program offices, had been in charge of the 

Snark missile program. When Kmg took it over, the Snark was 

admittedly in its declining days; roughly six years behind sch ... dule. 

and widely conceded to hav~ httle more lhan nUISance valin'. ~l1drk 

had nonetheless been pushed dt'terminedly through the d~velupment 

process, complying With all the multitudinous requlrements of the' era. 

King's job, It developed, was to get th, one wing of Snark:. rt"ady fur 

placement on their sole ,U ':le, In Maine. That task he pt"rforrned rn.)st 

skillfully and With as htUe damage to the national exchequt·r as the 

Umes would permit. In hu efforts to reduce extraneous ~nark effort 

he came across a requrrement that operating manuals fur new,.. .;It.'ms 

be prepared and fUTOlshed to all major air bales in the Umted Stat~s. 

For months King pomted uut that Snark, a one-way miss ale With a 

somewhat irresponsible guidance system, was not an ainraft and not 

subject to established rules, was unlikely to settle down at Tmker AFB 

for emergency repairs. and that in any event it would be rather uneco-

nomical to train repair crews across the country when only 10 SnaTks 

were ever to be available. Kmg ~ oncluded, reasonably, that launch 

crews might well need manuals, but that these could be mexpenslvely 

prepared in about 50 copies; mas. printing and distributton, he con-

eluded, was not entirely warranted. Convincing nece.sary elements 
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of the Air Force and sec.urlng a waiver "'l that particular phase of 

- lQ 
Snark development too~ Colonel KlOg many. many months. 

The distinCtion between the 417 prugram and conventional 

aircraft systems was obvious; dIffereD( t'S from established mlslSlle 

programs were less obvious but could b~ tdentified by 1ntelbgent 

oblJervation. On the oth-=r hand. the 417 program also differed 

radically in its objectIves and tcchniqueli frum th.· "pure St 1en('e" 

pruject~ of NASA. ProgrAm 417 personnel rei' 0lllllzed the useful 

distinctions; because ul tht: tlght security brack~t around prograll 

activities. it often was dtfflcult to communicatE' tht· full nwamn)l of 

thE' situation to outslderli. The 417 program had been sPt'c lite-allv 

exempted from vlrtually all routine reporting requl"emenls. and 10 

Dr. Charylc's latest ruling had been empowered to I reate hlJlhly 

unot'thodox operattonal enVlronments for an operahng command to man. 

but which would never b-= "turned over" in the traClltlonal sense. The 

existence of firm requirements for meeting schedules. and for staytng 

within c~st boundanes. set the 417 program well apart frum most NASA 

enterprises at the other end of the spectrum. In order to mamtaln lts 

established high level of program success. the 417 program office 

would have to perform more skillfully than mOllt others 1n comparable 

situations. Charyk's injunction that the program office could purchase 

. 
boosters through NASA but would maintain Alr Force qUality control 
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standards, fixed price agreements, and set delivery dates, for lnstant"e, 

added new difficulties to the existing NASA perplex. 

By late November 196Z. RCA was at work on the Sf' ond bat("h 

of satellites (the follow-on vehiclea), a contract covennl( liieven dddiuonal 

MCi-18 motors had been let to Lockheed (the motor cas~ had hnal1~ 

failed--at 3S0 percent of deSlgn load!). and the first flYe !StrategIc Air 

Command officers elated to work with the onginal 417 program offic. ~ 

crew had arrived. Additionally. program officers had betcun an attempt 

to obtam Algol IIA motors for Scout first stage use In heu of the AlllOl 

to'motors originally provided. (The ItA promised to be better in 

thrust and generally,more reliable.) Unhappily. few UA's were a'\aLlable. 

and most orgamzations with on-hand or on-the-way nA's werf" quite 

a.ware of their vlrtues--as well as of Alaol ID disabilities. The 417 

offlC."e had notably little luck in horae trading--but kept trymg. In 

Dt.'C"embel' 1962. Lieutenant Colonel E. J, Istvan. in the Pentagon 

uffu"e, brieny thought he had talked the Office of Aeronautical Research 

J n10 a swap. but that organization reneged when the thrust advantages 

uf,the Algol IIA were defined. Navy'. Bureau of Weapons would not 

l'v,.-n consider a trade. Proaram 417, it aeemed. was to continue 

wlth the Algol ID regardless of desir ••• 30 For the 417 payload. the 

thrust differential would be measured in orbital altitude.: about ~OO 

nautical miles for the Algol lIA aaainst 375 mile. for the 7A1lol ID. 31 
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With the potential of the 417 satellite thoroughly proven, Lt was 

b~corning increasingly clear that the greatest danl(er to l'ontLnued 

program success lay in the tntdfectiveness of the S. U..1t booster. On 

6 December 1962.. the program office began a study of altt:rnatlves. 

The field was initially limited to the Thor·Delta (Thor with a Vanlluard 

upper s,tage) but later expanded to include Thor-AbleStar (Thor With 

an Aerobee upper stage) and Thor-Agena (the combination u!led In 

Program 16Z. still known as Discoverer). General Greer had no 

doubts about the importance of the program. then and for the future. 

With the Cuban operation 10 mind, he wrote ont' of the test winJl 

cory'Unanders that. "The output from Program 41; has ("onlrlbuted 

sigmflcantly tu the success of recent operations of the greatest nabonal 

Importance. Ea,"h succesdul readout results 111 strengthenIng our 

military capabibty. ,,3Z 

The Eglin operatum actually stopped a w~p.k after General Greer 

made that analysis--the Cuban crisis having simmered down- -and a 

dispassionate evaluation of results began. (The readout statioJ1 remamed 

In storage. r.eady for reactlVatlon on Z,4-hour notice.) There was the 

confusing if interesting revelaLlon, for instance, that readout had 

somehow been better at low than maxunum elevations. Stmllarly, It 

was becoming obvious that the problem of operator error aril1nll from 

simple boredom ,-, 19ht be ~reah:r than anyone had fores~en--a c .. ndusion 
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drawn from the first five months of experit"nce With operators at New 

Boston. The famiharlty- breeds.contempt S) ndr .. m~ had taken new 

H 
turn. 

Mo re C ommonplac e problems. 80me in new \ olots. also 

l'eappeared. NASA. 1t developed, ,was not prepar~d to quote a precise 

dollar figure for Scouts. and SAC had no sooner acquuecl an Lnterest 

In the satelhte than lhat command began insisting on acceptam t' of 

its uwn notions concernms control centers and the like. But in the 

circumstances. these still were irritants more than obstacles. 

Colonel Haig, who had been with the program almost preC'lsely sixteen 

months, choAe early January 1963 to propose an expanded program and 

to review for Dr. Charyk the past and. future of the 417 program. 

The 8reat talking point still was the first satellite. vehicle 3502. 

which after 137 days and 1968 orbits (as of 7 January 1963) was return-

ing better cloud cover information than immediately after 1ts launch. 

That pecuharity Colonel Haig 'ascribed to improvement ln operator 

techniques which exploited the full potential of horizon senSor efficlency 

and readout effectiveness. 

The selection of a contractor to construct and activate two read-

out stations for SAC had by then been made. The 417 office had let the 

contract at a fixed price a completion deadline of 
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six months. Experienced researcb and development oUlcen 1n SSD 

had sternly cautloned Ha1~ and General Greer that the work wuuld 

cost at least three times that much and take three limes as lon~. 

Colonel Haig, who had made the original estimates and stood by them. 

had convinced Greer he could get t~e work done in the tLmco and at the 

34 
cost quoted. Radiahon Incorporated had won the contract and was, . 

hard at work preparing two statlons, two 40-foot radar d.shes, radomes 

(the dishes were too fragde for strong wind.), and equipment vans. 

Haig had located two abandoned Nike missile sites. onE' in ,the Northeast 

and the other 1n the Northwest sections of the Umted States, had 

acquired thealn at nO cost to the program, had seen to 1t that full advan-

tage was taken of existing roads and buildings, and was fully c oruidenl 

that the contractor would do as he had promised, and In the time allowed. 

In Colonel Halgls judgment, the demand for the 417 ay"em was 

more pres81nK in early 1963 than at any time in the past. Continual 

slippage in Nimbus schedules and major techni!=al d1fficulties lD 1ts 

develop~ent tended to make 417 increasingly attractive. The pointing 

acc\4racy of N1inbus prortl1sed to be in a six-degree cone, at best, the 

prototype was senously overwei,ht, the power source--solar panels--

was in serious trouble, the launch schedule had shpped by nearly a 

year in an elapsed six months, and there was no real pos.ibility of 
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constructing something to do the same tallk a5 Nlmbus. SUI.. h as an 

"ope rational" T Iros. 

SAC's interest m the 417 satelhte had mcreaged <:onslderably 

after exposure to early results. The 417 represented a n~ar perfE-ct 

training device for space operations. being stable. depenaable. and 

relatively uncomplicated. Operation by a field command was not 

particularly dangerous for the vehicle on orblt. (Haig. alied th .. 417 

~atE'llite "idiot proof. ") Perhaps most Important. the system ""as 

lnexpenSlve to operate. and mamtaln. F mall y, there was .m. reaSlnll 

pressure from the Navy and the Strike Command for a tacheal readout 

system; the Au Force had a small but Slgniflcant invelo\ment In litround 

stations --and one that would not become rap1dly obsolete. e1ther--

which underlined the importance of continuing an active spal.. f' program; 

and there was a substantial opportunity for inexpensive experimenta-

tion. Taken together, these represented solid arguments for nmtlnuing. 

indeed for expanding. 417. So long a. it retainf'd 1ts baSIC- characleris-

hCI of Simplicity. reliab1hty, and economy uf uperatlon, lt remained 

attractive. 

Colonel Haig seemed convinced, even this early. that the 

eventual salvation for 417 lay in adoption of a new booster. The 

studies begun the previous month had identified the BLock 11 Thur 

(with Bell Telephone Laboratories guidance) and the ARe~na 0 as the 
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most economical booster combination. The two prOvided the greatest 

injection accuracy. highest theoretical reliability. and heaviest pay-

load potential of all the systems examined. Haig contended that a 

Thor-boosted 417 could be a heavier satellite. one capable of covering 

the entire northern hemisphere and having an average orbital life 

expectancy of eight months. Such a vehicle could easily incorporate 

a tactical readout capability. could grow to 700 pounds payload. could 

include three remote cameras .nd three backup cameras (one for each 

primary). and could operate on a 60-kilocycle bandwidth with one-half-

mile resolution. The program office estimated would 

buy and launch six such satellites. 

In support of an "advanced 417. " Colonel Hail'S office proposed 

two specific developments: a stabillte--a miniature .t~ble platform 

and associated circuitry. _and a new ion detector attitude sensor He 

asked Charyk to authorize expenditure of for the stabilite and 

r the detector. 

Charyk approved the additional funds but withheld any ruling 

on the need for a new booster. 35 For the rest. Hail and his group 

had to prepare mOre detailed proposals. The stabilite--which had 

actually been conceived in the course of a technical discussion between 
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personnel of the 417 office and RCA representative.-·embodied the 

notion of torqueing the maln body of a spacecraft about a flywhet!1 

that was spun up by rockets. The concept promlsed a useful ( ompro-

mise between the stable platform that was so desirable frum the 

standpoint of photography and the spin.stabilized body whac h uffen·d 

so much in simplicity of stabilization technique. 36 

In mid-February there was an interesting meetinlll In Washmgton 

with implications for the far future of the entire 417 effo,"t The ~ather-

ing included Charyk and 01'. John Ruebel of Directoratt" .,1 Defense 

Research and EngineerlOg. Dr. S. Fred Singer of the Wt"atht"r Bureau 

. (he was the ongmatoruf the MOUSE satellite proposal of 1953 whlch 

so profoundly influenced the ICY program). plus two representatives 

(named Hoffman and Eaton\ from the Department of Commerce. Nobody 

from NASA was on hand; Haig was there. The crux of the meeting was 

Ruebel'. blunt -statement that he wanted to get Nimbus responsibihty 

transferred from NASA to the All' Force. after which tht' All' Force 

would support Weather Bureau satellite Objectives. The Department 

of Commerce was ln favor. SlOgerls reaction was not noted. but could 

be guessed: the Weather Bureau wanted an operating system. Ruebel. 

whose fiscal and engineerlng (onservaU.m had given him the general 

reputation of automatically opponng all new proposals for space systems, 
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»aid frankly he favored expanclina Proaram 417, wanted the 417 team 

held together. and expected to lssue instr"ctlons authorlZln~ a 10\\-

37 
claSSlf1cation 417 program in support of Weather Bur~a\l ubJeclLves. 

Such an attitude had far reaching lmphcatLons. That SAC would 

havt effective control of satellites m orblt was assurea. ana that a 

more elaborate satellite system would be developed for mlhtary use 

seemed probable. That Nimbus shortcomings were beu)mlllg "ver 

more apparent and that technical faults promised to dela, Its availabtl-

ity further compileated the situation. Nlmbus seemed dt'stLnt'd to 

becornt: an "international" weather satelbte 1n con,,'erl wllh thl' still-

honored space.for-peace theme. It could never complt.'lt'ly 8atHlf)' 

Alr Force needs. even 1f a resounding success, aince a .. desl~n~d ll. 

would provide insufficient north latitude coverage. 

Haig's people had reservationd an a"nt=r accaunts. loo. .rteason-

ably familiar with the tecnnical delad. al Nlmous, tiley were convinced 

that it had inherent technical failings, partLcularly 1n ti,e pow~r liupply 

system. ~inally. Nimbus was dependent un a nt=w concept uf IiLablhza-

tion that had never been test flown. AU in all, &'IIlmDuB set=rned qutte 

unhkely to serve Alr Force objectlves. ,fhe fact that Lt would t'ely 

on an electrostatic tape system of uncletermmed rehabllity did little 

to endear Nimbus to Air Force people who had recent sad experience 
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In tests of similar systems for a proposed Samos E.} apphc:ation. 38 

For the moment, however. there were other problema. of more 

immediate concern. On 19 February the second 41; salelhte went mto 

orbit. It was not placed as accurately as the first. bemlt ;;0 "1\lles low 

in apogee and 140 in perigee, a8 well a. haVing a two-degree lnC'iLnatLon 

error.
19 

Initially 1t appeared that the fault lay In .t fourth .taJl~ sepa-

ration which occurred at too great an altitude and too low a speed. 

Further analysis indicated that each of the first three stalles had 

performed badly.·although the ABL X-lS9 third-stage el1t(1Ile wa. the 

chief offender. In any event, the satellite was in a "lesli than optlmum" 

orbit. 40 Its functlomng was generally acceptable, even .nder. :iuch 

handicaps. untll late April. when the- primary tape control ~ircult 

went bad, ehmmatmg the birdls ability to store primary data. The 

direC't readout mode remained operational and 80 percent effectlve. 

By September 1963, however, the satellite would have Ilotte-n 80 thor-

oughly out of phase With the sun that a l80-degree reorlentatLon would 

be necessary. 41 

The February 1963 launch (Operation Ol40) proved lhe feasibil~ 

ity .,f still anothe!' innovation in cloud-cover reconnalssance. Nearly 

a year earlier, the program office had undertaken a study of radiation 

measuring subsystems, devices which by registering b.clt~round radiatlon 
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from the earth's surface could identify nilbt cloud cover. The s:nall 

investigataun had been stimulated by General Oreer's oblu~rvatlon, 

in March 1961. that it was unfortunate that a cheap Infrared system, 

was not fea8ible. 

In the cour8e of their inquiry. prolram office peopl~ dis. overed 

that Or. V. E. Suomi of the Univer8ity oI Wlsconsm had prado, ~d a . 

prototype and one flight-model infrared ae,neor for the E.xplorer pro~ram. 

Because of changes in that NASA activity, the s,m80r had never been 

orbited. It had every indication of meeting the requirements lor a 

secondary payload for the 417 spacecraft. 

On 3 September 1961, the prolram office let a low-co .. t ,,'ontract 

covering rehabilitatior of Suomi's prototype and tentahvely scheduled 

it to be flown on the fourth 417 satellite (0240). By December l'ibl., 

test results were 10 promlling that contract. ""ere let cu""rmg the 

deSign, development, and test of live aociltional suosyslt>ma (une pro-

totype and four flilht versions) for ule Wlth tne second aroup ot lour 

417 spac~craftl then on order. 

All went well and the flrst Suoml radlallon measunng subsYltem 

was aboard 0240 for its February lC,ol iauDen. The deVlce functioned 

perfectly; by May 1963 lnfrared <lau were Delnl routinely extracted 

and the system still was 9S percent operational. 

function until Ji&nuary li64. 
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From the data obtained throUlh the Suomi sYltem. the Thtrd 

Weather Wing. uSlng computer programs wrltten entire)) by Alr 

Weather Service personnel. produced daily operataonal maps of night-

time cloud cover throughout the entire period from October 1963 

through January 1964--the span of the Cuban crisis and the lQlmfOdlate 

aftermath. The techniqut" was ~o succelsful that exte'nS10l1 of the 

infrared measurement program was subsequently approved and it 

acquired the role of a semi-permanent dement in the tOlal 417 system. 

Reaffirmation of the reliability and operatlonal pott'ntlal of the 

417 satellite was provided b., the second lnsertlon mto orbIt. The 

dubious reliability of the booster was agaln underscored. E,sfOnttally. 

of course. both such facts had been ,enerally appreciated earlier. 

The results of the February 1963 "succesl, "therefore. tencled to 

accelerate consideration of an enlarged program, one embodying a 

rnore sophisticated set of seniors and based on a considerably mOre 

trustworthy booster. The general notion, by early March 1963, was 

that use of Thor-Agena as a booster would provlde enough additional 

lifting capaclty to permat launching a neW satellite based generall} 

on 417 technololY but also incorporating the best proven features of 

Tlros, Nimbus, Relay, and other satellites mto a system With mlnimum 
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requirements for a long and costly development process. The Retneral 

proposal. known as 417·1. had all the oper.ttlural putt'ntlrl' of Nimbus 

oil 
plus circuit redundancy whit'h promused ,,'nhanl toll rehabdll). 

The proposal to develop 417-1 also had aUral huns "ther than 

technical. Gt'neral B. A. Schriever. Air FOTce Systems Command 

chief. heard the 417-1 presentation on 15 Marl h. mdll Ilt~d that he wa~' 

"mtenst=ly interested. " and asked that ht' b~ pruvld ... d with a formal 

dev.-topment plan at on("e. Ht" a~reed that the prugram shuuld rema in 

in the SAFSP manallemenl ulrn.ly. but he sURMested that the existlnM 

secrecy restrichons would have to be relaxed to "resolve the' manage-

. ment problem with ~ASA and the Weather Bureau." Culonet Haag 

mildly observed that a program operated through two parallel manage· 

ment channels was "probably impo •• il?le and certainly und .... irable. II 

an opinion in which Genel"al Greel" concurred. 

The appearance of two viewpoints on how 417-1 should be conducted 

reopened all the past arguments about the need for a Secur", syatem for 

mlhtary "!eather reconnais.ance. Nevertheless. there were sound 

indications that Ruebel of DORicE seriously planned to substatute 417-[ 

43 
for Nimbus. The problem was ~ 

In the meantime. While involved questions of national polLcy 

toward weather reconnai.sance were thra.bed out in Washington. the 
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417 office had the more immediate prublem ot I ury&nl out 1tS orLILnal 

assignment. Initially. the prolram had I untemplated a Jlrututype and 

four flight satellites. plus ground equLpment and spares. In November 

19&1. after the passage of the Cuban cnSLS, a new CO;ltract had been 

written with RCA to cover modUica11on (upgradlnll) of tht" prutotype. 

four additional night satellites. and the usual ground equipment and 

spares. In May 1963. while a decision on a weather reconnaLSSanC'e 

system to follow the original 417 still was pendinll. Colonel Ha&g 

secured Dr. Charyk's endorsement of a program extens10n lnvolvmg 

six more satellites in the original configuration plus the Scout boosters. 

spares. and ground equipment needed to continue the program from 

December 1963 through September 1964. (The contract With RCA was 

sianed in June. The total of dollar investment with RCA reached 

prototype and two night model ItabUites.) 

Charyk was thinking les. in terms of a substitute for Nimbu. 

than of a basic 417. improved. modernized. and mated to an improved 

Scout booster. The details of 417-1 were far from certain. Charyk 

having expressed marked reservations about the cost of using Thor-

Agena. the redundancy of a stabilized Alena. and the prospectively 

hilh command and control cost. if Alena were employed. 44 
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Permeating all .uch propolall and discu.8i\lns after ",arly 1963 

was a general conviction that something radicaUy effectl\'''' wuuld have 

to be done to improve the Scout vebicle and to enhance NA~A'1i apprena-

tion of 417 18 real importance. The diuenslon which had bt en apparent 

virtually from the time the program began. certatnly from lht4 date 

at whic~ Colonel Haig proposed 8ub8Ututing the MCi-18 for NA5A's 

upper stage. lessened not at all in the early months of 1963. NASA 

persisted in efforts to extend its Virtually complete control of the boost 

vehicle program effort. even inailting at one point on belOt( reimbursed 

for "travel in support of 417 vehiclea procured partly through !\IASA. " 

The Au Force Scout office--which lometlmes had the bedralilled 

appearance of a bewildered canary that unwittingly flew mto a badmtnton 

court- -asked the 417 program office to pay the bill. Indlilllantly. 

Lieutenant Colonel J. R. Smith. Haig's deputy. responded that "at no 

tillle has this office requested any support from NASA." Furthermore. 

said Smith. 'Iall 417 vehicles procured until this time have been con-

tracted for directly. and contrary to the desirel of several personl 

in the NASA •. we have endeavored to ••• remain independent of any 

NASA support." (NASA. apparently not at all embarrassed.. IUMequently 

explained that there had seemed no need to document requests for 

assistance ol'iginating in the Scout office and the 6S9Stb teat wlng--
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and then in the best tradition of one-upmanshLp added. "In the event 

SSD is unable to pay for the suvport prevlousl Y !llven. NASA will not 

preas this point to any extreme." The sum lnvolved wa 

The real source of difficulty lay cluser. On 19 Apr ... U1 

response to a 417 'lffice query. the Scout office con<.-eded that the 

X-Z59 thlrd sta,e, wtuC'h had performed so inadequately .r. tht" F,·bruary 

launch. had a dubiOUS performanl.e potential. But the ~. &JIlt pt"uplt" 

were quick with assurances that the motor gOlnlC into the n .. xt scheduled 

launch vehicle was flight-worthy. Precisely une weeJc lat .. r, on 

Z6 April, the fourth attempt to orbit a 417 satellite ended In loss of 

third-stoge thrust eight seconds before scheduled burnout, followed 

by violent tumbling and total destruction of the upper stage and payload. 

The failure was bad'enough iu its own right. But subsequently 

the program office discovered that the third-stage motor whlch had 

caused the failure wa. one which had been earlier rejected because 

it had been dropped during shipment. NASA hact inspected the rocket 

stage on its return to the factory, had declared 1t flight-ready. and 

had approved its use on another 417 booster. But nobody had told the 

417 office of the motor IS earlier history. 46 

The matter of determining what part mishanclling had played 

1n the failure of the fourth 417 vehicle became less urgent when 
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detailed analysis indicated that inadvertent actuation of the thlrd-

stage destruct mechanism was the prime culprit. Through the 

Space Systems Division. the 417 uffice asked for a s pt:nfll e:ffurt 

to insure that destruct mechanism would not be actlvatt'd ace Ldenlally 

in future launches. NASA brushe~ a.ide the query, 18S I UnJl a nt'w 

47 
proclamation of confidence in the eXisting Scout. 

The 417 group was leas than satisfied. Late lQ May Colonel 

Haig induced the Scout directorate to ask the commander uf the Paclflc 

Missile Range to have the command destruct transmitter" continue to 

illuminate the vehicle with "the strongest possible carner signal" 

until fourth-stage operation had been confirmed. That precaution 

would guard against the POSSibility that the destruct mechanism might 

respond to some random "signal once the illumination was cant fOlled. 

Additional requests for Improvement of the destrud mechanisms 

went to NASA, but with an admitted expfOctatlon that the space agency 

would refuse to take effective action. NASA 'pokesmen in early June 

took the position that if the Air Force lnSlsted on modifying the destruct 

plugs on Scout vehicles the change would be arbitrarily rejected for 

NASA -launched Scouts. 

Captain R. L. Geer, an outapoken member of Colonel Hal~'s 

417 group. discovered at about the same time that the command destruct 
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receiver in the Scout third stale was extremely sUlceptible to random 
\ 

noise activation--Geer told Colonel Hail that recent test.s had proved 

not only that the receiver would react to random noise. but that "It 

was part1('warly susceptible to Rock and. Roll statIons. £9})£'<"la11y 

when male 'slDger.' sounded the letter 'Pl. II A poss ible Bequt"llce of 

t"vents, ,thtm, would have the ground stallon transmitters shut down 

their destruct circuitry illumination once the Scout was safely uut 

of the laun("h base danaer zone. at which point an opportunely bm,:d 

rock and roll recording broadcalt from Santa Monica cuuld touch uff 

48 
the destruct charge. 

By early May 1963, the generally unsatisfactory ("hara("teris. 

tics of the Scout booster had received widespread recognitlon. Oulte 

apart from the Impulse to go to a more powerful booster as a means 

of putting a heavier and more sophisticated payload in orbIt, there 

was a [Eeneral d.etermination that either Scout would be sIgnificantly 

improved or the Air Force would go to a more reliable vehicle. 49 

And so slight had been NASA's respons. to pressure for lmprovement 

of critical S('~ut features that SOme members of the program offire 

had be("ome quite o'ltspoken In their cntici.m, not only of NASA. but 

abo of the Pacific MissUe Range. The obvious course of havinl the 

Air Force sponsor its own unprovement program was pohllcally 

inexpedient, so the 417 office was rpduced to the expedlent of proposing 
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actions which seemed es.ential but of b,,",njil unable to seCure th .. u 

adoptlon. Even when logic and common "'t"I,,," w,,"re translaled lnto 

directlves carrying the Signature of tht' Alr Force und~rst"\:rdary, 

50 
they had no apparent effect. 

In part. the cOncern for Scout unreliability was an t"xpr .. !'sLOn 

of program office resentment at having been unable to put a new 417 

satellite into orbit at a time when the two earlier vehicles were runninll 

down. On 11 June, after nearly 10 months df Clrcling the earth, the 

origiruil 417 satellite (vehicle 3502) responded to ground commdnds 

lor the last time. Attempts to recapture control by reorienting the 

bird were unsuccessful later that month. forCing the ground controllers 

to postpone further efforts until the satellite assumed a more receptive 

attitude as a result of its gradual change uf position in orbit. Con-

currently, the program office suspended operations involvmg' the 

second satellite (vehicle 0240) for intervals of two or three days at 

a time- -and by that timt" 0240 was functiomng onl y in the dl rect readout 

51 
mode. 

Apprehension that unprogrammed actions by the 417 satellites 

might be the consequence of skillful Soviet interference had generally 

subsided by June 1963. After the orilinal flurry of suspicion had 

stilled the previous fall, there had been a recurrence an February and 

1.77 
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March 1963. Examination of tapes of command and response slgnals 

cauf!d the program office to al~rt Vandenberg ear1y in March and. 

80mewhat later. to examine the possibihty of incorporatlllg c:-omrrum-

cation safeguards--receiver clocks or multi~tone signals, for lnstaIK\". 

Later analysis indicated that the two satellites had bet'l. subjec:t 

to t'unintentLonal or at most unintelligent jamming. ,,52 In some relipe("t., 

that fact continued to surprise plolram office people. Cummand 

chann~la. and most signals for that matter, were near idt"ntll a.l to 

those used for Tiros. They were not classified and Soviet liour("es 

certainly hitd full knOWledge of their characteristics • By the same 

,token, the orbits of the 417 satellites were readily determmable • 

. Random sampling by One or more. of the abundant antenna-enc rusted 

Soviet "fishing trawlers" could have confirmed the general features 

of the signals. and elther jammlng or transmitting spurluus ("ornmands 

53 
would thereafter have been a SImple matter. 

Almost unnoticed in the mounting clamor against NASA's hand-

ling of the Scout problem. the StrategIc Air Command on II July 1963 

began operatin~ the first two mllitary readout station8, one at 

Fairchild AFB. Washington, one at Loring AFB, Maine. RCA manning 

of the now~discontinued New Hampshire station and around suppurt for 

satellites in orbit halted slmultaneously. Initially. the two operational 
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stations would handle only satellite Ol40, although thel'~ sHU r~mamced 

hope that 350Z might be made to respond to ('ommands at .. later date:. 

SlnCt" ndther satellite was fully capable of normal uperat , .. n. !=;AC . 

<-uuid not exerClse all systems, but it was a start. Oat.,. analYSIS 

be~an itt Offutt AFB (Omaha) Slmultaneousl y. 

The SAC personnel who had worked 80 wholt'h~artt"dlv \n the 

417 uffice for the ·previous six months we re mus tl y Kuneo. (A side 

effeC't of station activation was a minor manpower <. 1"81" 10 thf' pruRram 

ufflc.:e. where Colonel Haig had used "trainees" hI keep 'he program 

moving, even though most were C'ompletely unsophlstiC'atf'ri about space 

when they arrived.) Much remained to be done. m antu ipatlon of SAC 

op.·rator requirements, the program office had set Ullt to prepare 

detailed written procedures for dealing with every posslble C',mtingency 

in satellite operation--and they were ready in time for the l.July site 

activation date. Neve'rtheless. the transition from contractor,to SAC 

operatton of the readout stations marked a major turning point in the 

evolution of an Air Force space capability. Unfortunately for the 

legend that a public relations staff had to tout all aspects of the IShift, 

but to the considerable advantage of program security. the entire 

transition was handled with a discretion and unCOmrntmlCatlvene-s. 

that had come to characterize all 417 activities. The maJur mile.tone, 

Z79 8D 1'M1 

Handle '118 Bveman/ Taief\t K ... 
C:,,:·:.~ 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: CIIART 
DECLASSIFIED ON: 7 MAY 2012 

the fint operational Air Force space IYltem. went UDheralded. 54 

Subsequent to transfer of the readout Itationl. there wal some 

consideration of allocatmg a Scout launch facility and total launch 

responsibility for 417 to SAC. The Itrategie command waa definitely 

intereated. but only on condition that the launch vehicle be standardized 

and that routine logistic support be provided through Air Force channell. 

There lay the difficulty, for NASA was if anything more reluctant than 

before to give the Air Force any lignificant control over Scout develop-

ment and fabrication, and was equally insistent on keeping control of 

resupply. There was one other objection: SAC, lacking trained and 

experienced launch personnel. could scarcely be expected to b~tter 

the launch record of the expert technicianl who, 10 far, had manaled 

only SO percent succes.el. In that reapect, prolpectl for early transfer 

of total 417 launch responsibility to SAC aeemed dim. 55 

Through the lona summer of 1963 the controveray with NASA--

it could not honestly be called by another name--arew more heated. 

In part it wal fanned by persistent difficulties in attempts to aet 

another satellitE. into orbit. The booater waa to be Scout ilZ. A two-

month delay extending from Z9 July 1963 through Z7 September had 

developed because of faulty trajectory computationa, revilion of the 

upper stage deltruct system, diacrepancie. in the electrical cozmectionl 
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to and with1n the launch vehicle. major problems Wlth tht> new fust-

stage.' booster (AlROI llA), and a host of millSC'ellaneou9 tteln:S. 

The original request to NASA asking a chanlle In tht" phYSical 

featureli of the destruct system's electrical ~unnectlUns had provoked 

a prompt and strong "No." SSD formally asked "please" a week later 

and got a ''Hell no" reply by telephone. (NASA Insisted that modifica-

tions would delay delivery and force a launch postponement.) Not for 

another six weeks was there a change, and then It came because of 

56 
pressure frum the Secretary of the Air Force. 

Scout 13Z. scheduled to boost the fifth 417 satelhte, had 

orilllnally been delayed in launch because of concern arlsmg from 

the failure of a NASA Scout (110) lat~ m July. Engineers had determined 

almost immediately that the nozzles of the Algol ItA first-stage rocket 

had caused the difficulty. Test stand trials disclosed both design and 

fabueation defects, forCing suspension of all Scout operations. Use 

of the oTlginal Algol 10 first stage had been scheduled to end 1n June. 

Culonpl Haig personally wrote the chairman of the board uf Aerojet 

General. the Al,ol 1lA fabricator. to ask for emergency speed in 

correcting defects. An Aerojet respondent retreated to phraate. like 

"unparalleled reliability" in describing the staRe and ascrtbed the 

fallure of 110 to a change of techniques at a liubcontractor's establishment. 
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That bland and misleading generalisation caused even Cien~ral Crf'~r. 

normally quite restrained. to make impolite remark. on th~ hn~8 Itl 

" .•• we found we were skating on the thm edge uf dlsaster ~ver., 

time we lighted one of tho. e things. ,,5
7 

Whatever Aerojet Cieneral l• opinion. SAFSP preferred to r~ly 

on test results. and once theae were avallable went immediately back 

tu the Algol ID motor. The lelser thrust of the Algol ID as a~ain.t 

the Algol IIA forced adoption of a more powerful X-lS8 fourth stage. 

The only one avallable was at Arnold Engineering Development Center 

for burn tests; the 417 office had it sent immedlately to Allegheny 

Ballistic Laboratories (the fabricator) for fhMht readiness tests. 

Resort to the X-l58 in turn forced a chanse in the spln-up rocket •• 

an unorthodox arrangement of one long-burn and three short-burn 

devices which Chance-Vouaht initiall) rejected out 'If hand and ulti-

mateiy had to be coaxed into adopting. 

The Air Force. which for months had been lJeeklDg means of 

improving the Scoutls reliability. discovered in AUKust that NASA had 

not Hcheduled either ultrasonic or X-ray tests of Algol IIA nozzles. 

NASA had refused to apply quality control standards tv them. Captain 

Geer. who looked into the situation, reported hSplritedly that NASA 

was quite content to have the Air Force .oy "development" SC'out 
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boosters since " ••• we are doing a8 much to 8upply them with 

development d.ata on their vehicle as . . • putt1ng our payluad anto 

58 
orbit. ,. 

By July 1963, NASA had experienced its first two "uperational" 

Scout failures; until that time one of the standal"d NASA gambits had 

been to explain the 417 launch problems 1n tel"ms of gent'r;·l All' Fur,-e 

incompetence. (NASA never entirely gave up that approa"h, Its own 

problems notwithstanding.) The Air Force viewpoint was that lnade-

liuate quality ("ontrol and slippy configuration contrul wer ... baslcall ~ 

at fault. In the case of Scout l3l. the Air Force seemed to have the 

better uf the argument. Before it finally reached the launch stand. 

Chance· Vought was obliged to rework more than 13l individual sulder cunne 

tions--a clear indication of qualitative inadequacies. In the same 

period the Air Force had vast difficulty in getting correct trajectory 

computationa from Chance-Vought. Component weighta were not 

always entered in the totah. th«:re were error8 in complling subsystem 

weights. and the contractor seemecl immune to suggeltions that the 

program was rather urgent. 

In the matter of configuration changes. NASA continued it. 

bland course of altering components without much concern for the 

effect of the change on Air Force launch procedures. The beacon in 
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132 was modified. for mstance. 10 that it wal incompatible both with 

the Pacific MlssUe Range frequency a.signment and with the Scout 

antenna system. Antenna changes which thus became mandatory 

contributed to tht: launch date shppage. 

An even more Slgmficant fault in ilZ became apparent when 

the interstage between the first and second stagea--the B section--

could not be mated to the castor nozzle of the lecond Itage. C'.lfSory 

examination disdosed that the> shear pins in the B section were longer 

than and misahgned with the reception holes in the castor nozzle. A 

total of five different B sections were tried with five castor motors in 

aU possible combmations and none would fit. The jigs were incompatible. 

Such a basic errOr was lD('omprehenlible to program office people. By 

all indications, each hole had been drilled by reference to lome other 

hole rather than from a standard reference point. 59 

Even before vehicle 13Z became lomethlna of a cause celebre. 

General Greer had induced Air Force Undersecretary Brockway 

McMillan to write NASA's Associate AdminIstrator. R. C. Seamana, 

C"oncerning Scout defects 'lnd Au Force judgments on their cause. 

M\.Mlllan. still hopeful that the Scout might be uPlraeled and maele an 

acceptable launch vehicle. told Seamans that a decision on the continued 

Alr Force use of S,'out was pendlnl. that itlcurrent reliability wa,' too 
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low to make ita use attractive, but that on the whole there were 

obvious benefita to improvlDg Scout rehability mBtead of going to 

another booster. To prove his point, he attached a list of 'Iselected 

management problems. t· Several amon~ those cited had earher been 

called to NASA's attention. Others were relatively new. 

* 
Included in McMillan's summary were these entnes; 

In late 196Z NASA made major modifications of the je-t "ane dengn 
Without notifying the Air Force. That service learned upon unpacking' 
vehicle l16. The modifications had never been fl111ht tested before 
being incorporated in that booster (a 417 vehicle). Said Me Millan: 
"417 was faced with accepting the honor of flying first" or lndefinite 
delay. 

NASA had completely ignored three requests for clarlflcahon of 
invalid spin-up data. 

No Scout body bending modelDvesiiaation had ever bt-en conducted: 
NASA treated Scout as a rigid body insofar a. control sys\ ... m dynamics 
were concerned--though that seemed a aomewhat shortlllhted outlook 
in light of the Scout's four-unit configuration. 

NASA insisted on subjecting 417 vehicles to spedal "le-C"tronic 
circuitry tests that both the contractor and the local plant repreaentative 
(Navy) considered entirely unnecessary. even harmful. 

NASA had refused to change pin assillnments to reroute current 
away from the destruct mechanism so as to insure agalnst short circuits. 

NASA had originally quoted fourth-stage motors at_each. 
In August 196Z the agency had indicated a January availabillty at_ 
A fter encountering major technical difficulties and ind~ ::=:r­
contract overruns, NASA was then (June 1963) quoting_aad 
still had not delivered. 
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Seamans replied on 15 July (after the certainty of a slip 1n 

the scheduled launch of 13Z had become common knowledle) that 

the Scout had "satidactory reliabibty" and an "acceptable record." 

He cited an 80-percent success rate in Wallops Island launches by 

NASA crews. (To get the 80-percent figure Seamans had ignored 

three failures in the first eight "development" launches and had con-

sidered only the four successes in five "operational" launches.) 

Seamans also drew an unflattering comparison between the Wallops 

[sland record and that at Point Arguello, on the Pacific coast. He 

observed kindly that the Pacific MisaUe Range launch crew had been 

formed "late, " thus contributing to tbe fallure of four launches in 

eight tries. He also suggested that the modifications of Scout to 

NASA had rejected flight-ready motors on their arrival at :he 
Pacific Missile Rangt: because of the absence of NASA criteria, 
though they fully satisfied Air Fot'ce needs. 

Although the Air Force had Singled out the need, NASA had never 
conducted torsion or bending tests on the Scout transporter. 

NASA plans for changing the POLDt Arauello launch facility had 
been drawn in December 1962, but the Air Force had not been noti­
fied untU 12 February 1963. with the result that the line of siaht 
from the on-pad payload to the payload van had been interrupted. 
No correction had been made by June. 
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conform to 417 l'equirements and related departures from NASA "sp4:Ici. 

fieahons and procedures" were the true culprits. He concluded by 

opposinJl any change to the eXlstent management structure, the 

NA~AI 000 Scout Coordinating Commlttee arrangement WhlCh. he 

argued, was functiomns effectively. 

Colonel Hailll, commentary on the Seamans I letter" unfined 

itself to detailed refutabon, but it bristled with unspoken indi.gnation. &0 

By that time. however, he was more gravely concerned With the immedi-

ate problem of shaping S,"out 132 into a vehicle which could actually be 

used to launch the fifth 417 satellite. He summed up a situation which 

had grown steadily more difficult in the months since 132 had first 

encountered problems ln meeting schedules and performance requirements: 

"The 5 LV·1 launch team, 'ha VLng intimate knowledle of all the new and' . 
different features incorporated into the booster for operation 1610. have 

begun to call it the IX-l3Z.' Their point 11 well made ••.• ,,&1 

Slnce the Alr Furc.-e stl11 hoped to conv~rt the Scout into a standard 

launch vehicle suitable for asuBnment to operational squadrons. the 

continuation of such a situation wai Intolerable. In JUDe 1963, Colonel 

H aig had outlined a set of conditions which he felt would tend to Improve 

the reliability of the Scoul. In Augu8t. the SSD Scout directorate 

proposed them formally to NASA. They were given 80me apparent 
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force by being coupled to the pen<lin. procurement of dx mure Scout 

boosters, but in fact no conditionl could be iftlpoled becaule of the 

earlier (June 196Z) agreement which lave final authority to NASA 10 

virtually all Scout matters. The apace a.eney r,esponded to a threat 

not to 'Ise the XZS8 fourth stage by saYlng that it had been proven 

flight ~orthy. NASA alsu rdused to agree that the Air Force should 

have a veto on proposed vehicle modifications. 

The Scout "f£ice was wearily inclined to accept NASA'I pOlition 

on modifications. hoping that the AU' Force would be conaulted on any 

action which would "drastically affect" tho Scout'. abUity to perform 

the 417 asslgnment. Culonel Haig waa markedly less conclliatory. 

appreciating from sad experience that he had to have .ome control over 

modifications which would change vehicle performance or reliability 

6Z 
and not at all certain that NASA would concede 10 elementary a courteay. 

His misgivings were confirmed lela than two weeki later, when 

he learned that tht" X-l"i8 fourth-stage rocket waa due for an additional 

change which would redul:e its payload potential to the point of being 

but four pounds greater than the MG·18. It developed almost immediately 

that Haig's infOrmation was only partly correct. In actuality, NASA had 

totally changed the baslc ('onfiguration of the x-z-;a to make it compatible 

with the NASA verSLull uf Thor. By virtue of an lllcreased alt diameter, 
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the X -Z58 would no longer be adaptable to the 411 configuration. The 

structural integrity of the X-ZS8 I s case was weakened 10 the process. 

Th~ Air Force Scout office promised Haig that aU Au Force purchases 

would be in the former configuration. that if NASA refused to cooperate 

the Au- Furl e would buy directly from Allegheny Ballistlt S Laboratory. 63 

In light of the comptete lack of SUCCesS in obtaininJ( like conces-

siona from NASA in the past. Haig seemed justified in any reservations 

he might entertain_ As it happened. the issue rapidly bf'("dme inconse-

quentlal. On 2.1 September 1963 the fifth 411 launch was attempted; it 

ended in the third booster failure. The precise cause was somewhat 

obscure; failure oc.curred because of a malfunction of the third-stage 

control system ariSing from a premature los. of hydrogen peroxide. 

_ The immediate c.-onsequence was an explosive failure near the pitch-down 

. 64 
jets of the third stage_ 

On .3 October. four days after the launch disaster. Colonel Haig 

briefed Undersecretary MCMillan on the launch and on program status. 

McMillan seemed to favor a booster other than Scout. 

Going to Andrews Air Force Base from his Pentagon 

stop. Colonel Haig found himself in conve~sation with Colonel Rodney 

Nudenberg, a key member of General SC"hrieverls Air Force Systems 

Command Staff. Nudenberg passed alollg instructions from Ce~eral 

1.89 
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Schriever to Haig: the 417 director was to be,in an immechate study 

of Minuteman and Thor as alternates to Scout. Haig told Colonel 

Nudenberg he had received earlier instructiona along thoae hnes from 

Undersecretary MI.:Millan and had completed considerable work 

before coming to Washmgton. (The study had begun almolit precist'1y 

10 monthas earlier and preliminary results had been in the undersecretary's 

hands for at Least eight months! )65 

. Haig apparently did not paIs to Nudenberg the remainder of 

McMillan's mstructions--that he was to continue with plans for at least 

one more Scout-buosted program launch. to complete study and planmna 

for a slngle trial laun~:h using the Thor-Agena combination. and to 

complete the study of Mmuteman potential. McMillan had been rath~r 

specific in anoth"r dlrectlon; Haig had ordera to work out an eltimate 

of the money that c .. uld be recovered by a complete cancellation of S("out 

66 
procurement. 

And the prutlpE't't of continuina with Scouts in their current 

configuration apparently was closed. On 7 October. actina on in.truc-

tions from Colonel Hal~. the Scout directorate at SSD formally cancE'Ued 

the Last two vehicles on the original delivery order and all six of tbe 

follow-on order. A stop work order was is.ued to cover all vehicles 

67 
subsequent to number 1 ~4--later extended to include U4. 
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McMillan had authorized Hail to participate in a scheduled 

Scout reliability improvement meeting. set for 14 October, in a last 

desperate attempt to convInce NASA that the alternative to mt"'anlngful 

actlon was cancellation. Nothing useful resulted. On II Of tobt' I, 

Haig again reported on program status to the undersecretary. Three 

days later, on l3 October 1963, McMillan ordered immediate cancel-

Iation of all activities connected with the Scout booster, lmmediate 

effort to recover every,possible dollar from NASA, and assignment 

of a Thor-Agena from "available resources" to support a December 

or January 417 launch. The launch was to be in a dual payload contig-

uraHon origmally desc"l'ibed by Haig during his 3 October presentation. 

Development of the "optimum ll payload capability was also authorized 

68 
in the undersecretary's 23 October instructions. 

"Complete and immediate" termination orders went to NASA 

early on 2S October 1963. The instructions were impossible of.mis-

construction: everything connecting 417 to Scout was to stop except 

the final report on the disastrous 132 launch. 69 

Thus ended the Scout phale of Program 417. In five attempts, 

the program office had one unqualified luccess, ODe partial succes., 

and three catastrophic launch failures. After -the-fact invesU_.tion 

had clearly identified major booster faults in each of the "successful" 
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launches: with a fractional difference in luck, the booster mL~ht well 

have contributed to five succesdve faLlures. The satelhtes had 

operated marvelously well, consLderln. their dLfficultLes 111 limnC'h 

phases. 

Tu its c-redit In the Scout phase, the program had dlsu th~ 

record of the flrst successful USe of a space vehicle in actual cumbat 

troop operations (the Cuban crisis of October 196Z), the first ttround 

,'ontrol Ittations tu be built for an operationai command's use In span" 

Up, rations, and the first transfer of total space Vt '.lcle op. rational 

responsibllity to an operational command. The program "ffice had a 

remarkable record of cost effectiveness, had functioned with.a C'ombi-

nation of fewer inhabltants and larger responsibilities than any other 

space vehicle development in AIr Force history, and had progressed 

from concept to satelhte in orbit more rapidly than any earlier organi-

zation. A host of techmc-al aChU"Vements, 80me with implications of 

tremendous value for the future, had to be added to the acorf'card. 
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Epilolue 

The termanation of Scout usale did not in any respect cause a 

break in the frantic pace of program office activity. On S October, 

the Saturday following his presentation to McMillan, Haig asked the 

SSD Deputy for Boosters. Colonel R. W. Hoffman, to aid 1n a special 

study of Minuteman as a 417 booster. He told Hoffman he needed to 

put 150 pounds in a SOO-mile orbit at 96 delrees of inclination and 

asked for any additional payload lift capac:ity that could be Identified. 

On the following Tuesday the program office belan working on the 411 

Mod l program--tht! Thor-Agena du=--.l.payload launch proposal Under-

secretary McMillan had initially approved. Still very much In ('onten-

tion was the stabilite development begun much earlier. a program which, 

If successful, would provide a constant rotation rate and vastly improve 

attitude stabilization for later 417 (and other) satellites. 70 . 

At the time of the Scout canceUation. the 417 office had completed 

or had in being payload and related cOntracts • .,., ... ,,,,aa 

exclusive of boosters. The primary mis.ion of the prolram was as 

before: to maintain a satellite system in operation 4t all times to 

provide accurate cluud cover information over various areas. A 

coroUary responsibility wa. to introduce .ystem improvements where 
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warranted un a cost-effectiveness basis. Bomb damage a.se.sment 

had become a probable assignment as early as June lq63--at least 

from the viewpoint of the Strategic Air Command chief, Gf'neral 

11 
T. S. Power. 

Apart frorn its general advantages, the 417 had als(I succeeded 

In establishing a support relationship between space operahons and 

existing logistic agencies. the respon-

sible field urganizatlon, proved both cooperative and dflclent in 

obtaining lngredlt>nts needed to keep the ground stations oper~tlng and, 

perhaps more important in some crisis situations, proved (Oapable of 

workinR out pape rwurk tangles that otherwise might well have stalled 

the program. (After tht! order to shift to Thor-Agena. Colonel Haig 

was unable to work out a neat and legal rneans of getting his hands on 

a bt!'a ring to inte rconnect the 417 payload to Thor. He lSolved the diffi-

C"ulty by picking up a bearing--literally- -while visitin8 Chance-Vought, 

telling the people there he would get thern paid somehow. He brought 

1t back to Los Angeles as personal baggage, got it to the booster people, 

and having eliminated a technical roadblock gave the paperwork me •• to 

his prucurement people. They solved it. Haig was never certain 

how, but he was grateful.) 

Finally, the 417 operation developed, or displayed, a rare com-

petence in the uniformed Air Force. Not commonly did 7a program 
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ollice composed almost entirely of officer. have the opportunity and 

occaSlon to exercise buth managerial and technical talents to the 

degree of the 417 office. The lack of a systems engineering-technic."al 

direction (ontractor often challenged program officers. but ultimately 

the lack served to prove that under controlled conditions none was 

needed. The pro~ram operated under security wraps that precluded 

widespread knowledge of proRram accomplishment., even within the 

Air )fort \,!. and there was none of the publicity that rharacterized other 

pru~ ramli of tht' time. III effects were nonexistent. 

PruRram 417, as it was known 1n 1963. wal in many respecte 

the antithesis of the "ideal" Air Force development program. It was 

rurl on a tlght budget--about one-third al large as would have been 

required 1n "normal" clrcumstances. [t functioned without reliance 

on the elaborate cumplex of contraC"tor technical support common to 

space and miSSile programs of the time, and seemed to prosper thereby. 

It was managed by peopll" who were constantly at odds with other govern-

ment agencies nominally supporting them, anel who took great plea.ure 

in ignorin~ established review and approval channels. It was marked 

by a reporting and monitoring syatem notable chiefly for incon •• quence--

and for effectivenesa. It met budget and schedule loab. and satisfied 

established program objectlves. That it was able to do a. much seems 
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to have been very largely the consequence of its havinl been mauled 

by three extremely capable. strong-mincled individual •• Colonel Halg 

in the program office. Ceneral Creer at the directorate level. and 

Dr. Charyk at the National Reconnaissance Office. In the first decade 

of the space age. only th~ early Corona program and the post-l962. 

Cambit program. could claim 8lmilar records--and both were charac-

terized by the same emphases on program austerity. minimum reporting. 

avoidance of public ity. direct linea of authority. and program management 

that verged on the iconoclastic. That wal the decade of the B-10. the 

F .. ll1. the C-S. and the Skybolt--all marked by enormoul technological 

ingenuity. great publk acclaim. ma •• ive program mannina. atrllung 

cost overruns. and lengthy program delay. (or cancellations). It was 

surpriSing that more had not been made of the contralt by the end of 

the decade. 
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1. Memo, no 81gnaturf'. by LtCol T. O. Haig, O/Dir/Pro(l. JS, 
17 Nov 60, subj: b98BH Chronological Program H,stury. 
wlth supplements to cover the period 17 Nov 60 through 
JWle 1962, in Prog 417 fLles. 

l. Ur. MajGen O.J. Rltland. Cmdl'SSO, to LtGen B.A. 
Schriever. Cmdr AFSC. 31 May 61, 8ubj: Development Plans 
in Support "f Five- Year Space Plan, in SSD Hist Div filea; 
P-35 Hi8t Rpt, Aug 61, in Prog 417 files; History of the Deputy 
Commander for Aerospace Systems, 1961, prep by DCAS Hist 
Ofe. Jun 6Z, in SSD Hist Div files. 

3. P- 35 Hlst Rpt. Aug 61. 

4. MFR. Col H. L. Evana, V/Dir. Samos Prol. 19 Jul 61. aubj: 
Mptc!orolo~ll al Satelhte Program. in Hail files; P-3C; Hlst Rpl. 
Aug 61. 
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Meteorolugical Information Satellite, in Hail files; memo. 
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subj: Project 35. lh Prog 417 files; TWX SAFMS 61-96, Ofe 
Miss and Spacf" Sys, SAFUS, to SAFSP, 8 Aug bl, in Hall files; 
P-35 Hist Rpt, Aug b1. 

6. TWX NBE 74, NASA (Wash) to SAFSP, 11 Aug 61, in Prog 417 
files; P- 35 Hist Rpt. Aug 61. 

7. Ur. LtCol T. O. Haig. Dir/P-35. to LtCol E. J. Istvan, SAFMS, 
9 Nov 61, .ubj: Program Chronology. with incl_, in Prol 417 
files; ~-15 Hlat Rpt, Aug 61; TWX, SAFMS-DIR-61-107. SAFMS 
to SAFSP. 18 Aug 61, in Prog 417 files. 

8. Program)5 Satelhte System Development Plan. prep by P-35 
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files, Fundi; TWX SAFMS-INS-61-136, Bri.CielLR..J. Curtin, 
SAFMS. to Majeen R. E. Cireer, SAFSP, 21 Oct 61, in Pro. 
417 files. 

10. Ltr. l-faig to Istvan, 9 Nov b1. 

11. Ibid; P-35 Chronology. l5 Oct 61-5 Jan 62, in Prog 411 files; 
P-3s Cllronology. 2S Feb-2~ May bZ. same files. 

lZ. Ltr. Haig to Istvan. 9 Nov 61. P-15 Chron. 25 Oct 61-5 Jan b2; 
memo for record. LtCol T .0. Haig, Dir/P-35, 14 Dec bl. 
subj: Report of Trip to Hq AWS and SAFUS from t"' .. 6 thru 9 
Dt- bl, in Prog 417 Trip Rpt file. 

13. Memu for record. F.C. Runge, Dep Dir/P-3S, 21 Ff'b 62. 
subj: Scout Spare Parts; P-35 Chron. 25 Oct 61-5 Jan 62 (which 
actually continues mto Feb 620. 

14. See memo for record. LtCol T .0. Haig, Dir/P-35. 23 Mar 62. 
subj: T rlp Report from 16 Mar 62 through 22 Mar 62. in Prog 
411 Trip Rpt file. Judgment. on the mental state and uutlook 
of NASA people below the top level are those of the author, not 
of program officer personnel--wbo either stiffled their frustra­
hons or ignored them. 

15. This was Scout vehicle Ill, prototype spacecraft F-I; see P-35 
Chron. lS Feb-Z4 May 62. 

16. p- 35 ehrun, l r; Feb-24 Ma y 62. 

17. Ltr. CoIB.H. Kucheman, SSD. tOCoIH.L. Evans. O/Oir 
Sat Sy., 28.May 62. subj: Prolram 35, in Hail files; P-35 
Chron. 25 Feb-Z4 May 62 and 25 May-30Jun 62; ltr. Evans 
to Kucheman. 23 May 62. subj: Program 35. in Haig files. 

18. Ltr. Kucheman to Evans. 28 May 62. 

19. NASA/DOD Scout System Organiaational A.reement. signed 
by Dr. H.E. Newell. Du/Ofc Space Sy., NASA Hq. and Col 
R. Nudenberg fur MajGen O.J. Rltland, Dep to Cmdr AFSC 
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for Manned Space FIt, 21 Jun 62; Joint OperatUlI Alreemeat 
NASA/DoD Scout Launch Operations at PMR ..... me date. 
same signators plus concurrent sllnature of BrilGen Joseph 
Cody. Cmdr 6595th ATW, both docs in 417 ole files. 

20. Memo for Record, MajGen R. E. Greer, Dir/SAFSP, l2 Jun 62. 
no 8ubj, in 417 Ofe- files. 

21. Ltr, LtCol T.O. Hug, Dir!417, to LtCol E.J. Istvan, SAFSS. 
2.0 Nov 6l. subJ: Program. Chronology, in Haig file Ii • 

ll. Interview, LtCol T .0. Haig. Dir/Prog 417, by Perry. 19 Feb 
64, 15 Nov 63; variOUS launch rpts dtd Sep 62, in Prug 417 fUes. 

2.3. Ltr, Kucheman to Evans, 28 May 62, citing Haig; interview, 
LtCol T. O. Hai~ by R. L. Perry, Hist OCc. 10 DeC' 62, 15 Nov 63. 

24. TWX SAFSS-I-62-1C;6, to S."FSP. 16 Oct 62. in Hal)t files; ltr, 
MajGen R. E. Crt>p.r. Dir/SP. to 01 Launch Veh •• SSD (Col 
Elchel). 25 Oct al. subj; Project 417 Follow-on B"'''8ter Procure­
ment. ln Greer flIes. 

l5. Authorization for the Eglin move was contained in TWX SAFSS-
6-62-159, to MajG~n R. E. Greer, Dir/SP, 24 Oct 6l, in Haig's 
files; mtervlews with Gen Greer (24 Oct 62, 30 Jan 64), Col 
R.A. Bert( (l J Jan 64) and Col Hail (IS Nov 63. 19 Feb 64) 
provided most of the details of the Eglin episode. althoulh a 
copy of the presentation to Undersecretary Charyk still is 
preservt!d in Haig's files. 

26. Interviews, Hai~ (11 Dec 62, 15 Nov 63. 19 Feb 64) and Greer 
(l4 Oct 62, 30 Jan 64) by Perry. hI', Haig to Istvan, 24 Jan 63. 

1.7. TWX SAFSS-6-6l-159. to Creer. Z4 Oct 62. 

lB. Ur, Lteo! T.O. Haig, Dlr/ProI417. to 6594th ATW (Col 
Villars), 6 Oct 6Z. subj: Prolram 417 Analysis and E"aluation. 
in Prog 417 files. 
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29. Interview •. Col W.G. Kina. Jr. Dirlllll by R.L. Perry. 
lO Nov 62. lO Feb 64. TWX SAFSS-6-62-159, 24 Oct 6l. 

30. TSX SSZH-3-12-259, MajCien R. E. Greer. OirlSP, to Col 
W. K. Kincaid. Cmdr 6S94th ATW, 4 Dec 62: Itr, l.tCol G. W. 
Adams, O/Dir SLY-I. to 011'/417, 17 Dec 62. a "bJ: SLV-ID 
'126. in 417 Prog Ofc files: FTV Ol40; Itr, Haia to latvan, 
l4 Jan 63. 

31. Ltr, Adams to Oir/417, 17 Dec 62., with handwritten notes 
o appa rentl y by a 417 program officer. 

32. Ltr, Gre~r to Kincaid. 4 Dec 62. 

33. Ltr, H.ng to Istvan, 24 Jan 63; Itr. Col W.K. Kincaid, Cmdr 
b5~4th ATW, to Oir/417, 21 Dec 6l, aubj: 350l Special Evalua­
tion ... Z-8 November 1961; Itr, LtCol T.O. Halg, Dir/417. 
tu MajGt"n R. E. Cireer, DirISP, 14 Jan 63, subj: 6594th ATW 
Special Evaluation of FTV 350l, in 417 files. 

34. lntervlt"w. Halg. 15 Nov &3; Cireer, l3 Jan 64; 417 Briefing. 
pre", by Haig for J. V. Charyk, SAFUS. 7 Jan 63. in 417 files: 
BrleflnJi/s. 

35. 417 Brlt"1l11ll, 7 Jan 63; TWX SAFSS.6-63-04, to SAFSP. 
17 Jan & 3. an BalK files. 

36. Rpt; 417-1 Propusal, prep by RCA. 30 Jan 63, in 417 files: 417-1. 

37. Memo for record. LtCol T.O. Haig. Dir/417, 21 Feb 63. subj: 
Report of Trip to RCA-AED and Pentagon 14 ... 15 Feb 6 \, in 
417 ofe Trip Rpt file. 

I 

38. Proposal for Continued Operation of P-3S, aprox Feb 63. in 
Haig files. 

39. Ltr. LtCol J.R. Smith, 417 Oil', to !.tCol E.J. Istvan. SAFMS. 
1 Apr 63. subj; Prc.gram Chronology. in Prog 417 fUes. 

40. Ltr. W.M. Mento, Subv, L.A.OfcCVC, toLtCoIT.O.Haig. 
et al, Prog 417. ltS F~b 63. subj: Program 417. Scout S-ll6 
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Flight Results •. Real Time Evaluation of. in Prog 417 files: 
Ol40; ltr. Haig to LtCol E.J. Istvan. SAFMS. 12 Jul 63, 
subj: Program 417 Chronology; TWX SSZH KNEEDEEP 01·ZI-Z. 
Proj Ofc(at VAFB) to MajGen R. E. Greer. Dir/SAFSP. 
II Feb 63. in Prog 417 files: OZ40. 

41. TWX TWOB 01.Z6. 6S94th ATW to 417 Prog Ofc. l6 Apr 63. 
in Proll 417 files: OZ40. 

42. Memo. Col J. R. Martin. Dir/Ofc Space Sys, SAF, to DDRLE. 
lZ Mar 63, subj: Comparison Between NIMBUS and Proposeel 
417 .1, in Prog 417 files: 417-l. 

43. Memo for recorel. LtCol T .0. Haig, Dir/Prog 417. 16 Mar 63, 
sub): Trip to RCAI AED anel Pentagon, 11 thru 15 Mar 63, in 
Prog 417 trtp rpt files. 

44. TWX SAFSS-6-63-47. DNRO to SAFSP, 28 May 63, in Haig 
files; rpt, Prog 417 Program Direction Plan, 21 Oct 63, in 
Haig files. 

4S. Ltr. LtCol M. F. Gregg. DirISLV-I, to 417 Dir, 19 Mar 63. 
subj: NASA support of 417; ltr, LtCol J.R. Smith, 417 Dir, 
toSLV-IDir.llMar63. samesubj:ltr. R.B. Morrison, 
Dir Launc-h Vehs anel Propul Prog, NASA (Washington), to 
SLV-I Dir, 24 May 63. subj: Scout Procurement. all in 417 files. 

46. Ltr. Haig to Istvan, 12 Jul 63; Itr. K. W. Greaves. eve. to 
LtCol T.O. Haig. 417 Dir. 19Apr63, lubj: Program 417, 
Scout S-lZI Flight Results, Real Time Evaluation of; TWX 
KNEEDEEP 26.4-04. 417 Dirto SAFSS. 26 Apr 63. in 
Prog 417 files: 1298. 

47. TWX SSVB-17-S-S5, SLV·l Dir to NASA Washington. 17 May 63, 
anel 5MBOOI, NASA Santa Monica to SSD. 21 May 63. in 
Prog 417 files. 

48. Ltr. LtCol M. F. Gregg. SLY -1 Dir, to Cmdr PMR, Z3 May 63, 
subj: Range Support for SLV-lD Program; TWX SSVBD-U-S-63, 
SLV-l Dir to NASA WaShington, Z4 May 63; memo for record. 
Capt R. L. Cieer. Prog 417. 6 Jun 63, no subj. all in Pro. 417 
files: Booster. 
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49. 

so. 

51 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

BYE 17011-'14 

Resume of Prolram 411 BriefinB for Undersecretary 8. 
McMillan, 20 May 63, In ProB 417 fUe., indicate. that 
McMillan agreed with that viewpoint. 

Memo for record, prep by Capt R. L. Geer, 417 Prog Ofc. 
7 Jun 63 , .ubj: SSVB Support of 119-121 Inve.til!atlon Board 

Recommendations. in Prog 417 files; memo for recurd. prep 
by Col R.A. Berg. VIDlr SAFSP, 10 JUIl 63 •• ubj: VISit of 
Dr. McMillan. 10 June 1963. in SP-3 files: FundintL. 

TWX TWOP-J/14-6-l. 6594th ATW to SSD, 15 Jun 63, TWX 
SSZH-19-6-l63. 411 Ofc to 6594th ATW. 9 Jun 03; TWX TWOP-
3-25-6-6, l6 Jun 63, all In Prog 417 files: 0243. 

Rpt. Preliminary Study of Two Tone Command System versus a 
Receiver Clock, 13 Jun 63. in Pro. 417 files; TWX SS7H-5-J-96. 
417 Ofc to SAFMS. 5 Mar 63, and TWX TWRDA-8- 3-5, 6r;q4th 
ATW to SAFSP, 8 Mar 63. in 417 Ofe fUes: 0240. 

Halg interview. 10 Dre 6l. 

Ltr, LtCo! T. O. Haig. Oir/Prog 417, to all 417 Pers, 24 Jui 63, 
subj: Letter from Director. 417, in Haig files. Itr, Halg to 
SAFSS, 18 Sep 63. subj: Program History, in Hail file.; 
notes in 417 ofc files re notable events aiter 1 JuI 63. 

Ltr, Col L.A. Perry. o/Spt Sys. 6594th ATW. to SLV-l Dir, 
SSD. 18 Aug 63, subj; Proposed Scout Facility. in Prog 417 files. 

Ltr, LtCol T. O. Haig. Dir 417 Prog, to SAFSS, 23 Sep 63. 
subj: Processing History of Scout 132, in 417 files. 

Ltr. Haig to SAFSS. 23 Sep 63; interview, MajGen R. E. Greer. 
Dir SAFSP. by R. L. Perry. 14 Nov 63; Itr. LtCol T. O. Hail 
to Dan Kimball, Chm Bd Aerojet Gen Crop, 31 Jul 63, no subj, 
in 417 files. 

Memo for record. prep by Capt R. L. Geer. 417 Dir. 6 AUI 63. 
subj: Trip Report to Ae rojet Solid Rocket Plant, Sacramento, 
Calif, 5 AUluBt 63, in 417 ofe trip rpt files; 1tr, Haig to SAFSS, 
23 Sep 63. 
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59. Ltr. Haig to SAFSS, Z3 Sep 63; TWX VWZC-7-329(3lZ4" 
6595th ATW to SLV-l Dir, ZZ Jul 63, in 417 ofe fUes. 

60. Ltr, B. MC"MiUan, SAFUS. to R. C. S~aman8. A.soC' .Admin, 
NASA. 2.& Jun 63. no subj; 1tr, Seamani to McMIllan. IS Jul 63. 
no subj; 1tr. LtCol T .0. Hal~ to SAFUS. 15 Aug 63, subj: 
Comments on Letter dated IS July 63 from Or. Seamans to Under­
_cretary McMillan, all in 417 ofe fUes. 

61. Ur. Hai),: to SAFSS. 2.3 Sep 63. 

61.. Ur. LtCol T .0. Haig, Oir/Prog 417. to SLV-l Oil'. 13 JUIl &3, 
subj: Program 417 Additional Booster Procurement; ltr. 
UCo1 M. F. Gregg, SLV-l Oil', to NASA Washington, attn 
W. A. Guild. Z. AUIl 63. subj: Amendment to Delivery Order 
63-32.; itr, R.O. GInther. Ch, Small Vehs. NASA. to SLV-l 
Dir, 14 Aug 63, subj: Amendment to Delivery Order 63- n; 
Itr. GregR to Haig, lO Aug 63. subj: Follow-On oiLV -LA procure­
ment; Itr, Halg to SLV-l Oil'. 23 Aug 63. same subj. aU in 
417 Ofc files. 

63. Ur. LtCol T.O. Haig, Dir/Prog 417, to SLV-1 Oil'. 11 Sep &3 • 
• ubj: Performance of X-2S& Motor; 1tr. LtCo1 Ci. W. Adams. 
01 Oil' SLY -I, to Halg, 13 Sep 63. same .ubj. in 417 ofe files. 

64. Rpt. Program 417 Program Direction Plan. 21 Oct 63. in Ha18 
files: undated excerpt from "Minutes of Meeting of 5-132 Flight 
Evaluahon Bua I'd, It in 417 Ofe fUes. 

65. Memo for Record, LtCoi T .0. Hail, Dir/Prog 417, 7 O("t &3. 
subj: Trip Report to Wash D. C. 3 &r: 4 October 63. in Prog 417 
trIp rpt files. 

66. TWX SAFSS-6-63-73, SAFSS to SAFSP, 8 Oct 63, in HailC files. 

67. TWX SSVBl<-7-l0-17, SLV-l Oil' to NASA. 7 Oct &3: TWX 
SSVBK-IO-3&. SLY -1 011' to NASA, 10 Oct &3, both in 417 ofc files. 

68. TWX SAFSS·&·63-78. SAFSS to SAFSP, 23 Oct &3, and TWX 
SAFSP-DIR-21-10-1, 5AFSP to SAFSS, II Oct 63. in 417 ole files. 
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69. TWX SSVBK .. lS-I0·44, SLV-l Dir to NASA, ZS Oct 63, in 

70. 

71. 

an: l'lOn-14 

417 ofe files. 

Ur, LtCol T .0. Haig. Dir/417, to Col R. W. Hoffman. 
D/Space Launch Vehs, SSO. 8 Oct 63. subj: Study of Booster 
Support for Prugram 417; TWX SAF5S-6-63-78. l3 O('t 63. 

Proj 417 Program Direction Plan. Z10ct 63. in Haig filea: 
memo for record. LtCol T.O. Hail. Dir Prog 417, 17 Jun 63, 
subj: Trlp Report 13-14 June 63 to Hqs SAC and to RCAI AED, 
in 417 ofe trip rpt files. 
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IX THE E-4 MAPPINC SATELLITE (PROORAM LA) 

Development of a mappmg and charting satellite had be.en a 

cherished Au Furce drt>atn for at least two years before ~AFSP 

mherited the mantle of satelhte reconnaia sance responsll)llit y- -but 

progress had remained in the dream category. The requirement had 

been defined In September 1958 (although considered abstraC'tly even 

earlier). By the following January the notion had been translated into 

a proposal for a reC'overable capsule system capable t" takmg pictures 

with hi~h f(eometru:· fldelity and correlating them with the products of 

a stellar-image recurdlng C'amera. Called E-4, the proposed system 

was consldered a companion to the £-5 surveillance system then belng 

defined. Although the Ballistic MiuUes Division and the Air Re •• arch 

and Development Command heartUy favored starting development, 

even seeming to prefer the £-4 to the E-5, the Air Staff was never 

more than lukewarm. In part because highly influential Lntelligence 

officers withheld firm support. the E-4 took shape .s a somewhat 

tenuous development which was in direct competition with a proposed 

ARPA-sponsored interim mapping system and with the Argon system, 

being covertly developed under Army auspices. In May 19~9, ARPA 

directed the Air Force to cancel work on the E-4 mapping camera 
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program. Must contracts were dropped the followin, month, althoulh 

the photographic laboratory at Wrilht Field continued to fund related 

camera developments without calling much attention to the effort. The 

cancellation came, somewhat diaconcertinlly, on the day that L«kheed 

I 
finished the initial version of the development plan. 

_ Samoa program managera were never enthusiastic about Argon. 

The system had serious performance limitations that chiefly arose in 

a policy of making technical compromises to insure early delivery. 

Plans in October 1960, when the question of mappiul satelhte8 belan 
, 

attractinll Unders4:"crt"tar.y Charyk's attention, called fat' a total of 

four Argon launch~'s b,·tw~~n December 1960 and AUlust 1961. 

On 18 October 19bO, Major C. E. James of the newly organized 

Samos Washinllton .. (fiee met with Dr. Charyk to eliscuss geodetic and 

mapping satelht4:"s. He brought the under.ecretary up to date on the 

status and prospt"("u vf Argon and then explained that the All' Force 

had a camera known as th~ "41l" (actually the "applied research" 

development undertak~n upon formal cancellation of the E:-4 camera) 

which represented th~ lOllle"at follow-on to Argon. Two were scheduled 

for compleuon by early 19&1 and long-lead-time provisions had been 

made to purchase seven more. In James' opinion, the system repre-

!lented the best the eXlIi1.ent state of the art could provide. He adv18ed 

BYE nOn-'4 
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NPISC ••• 

Dr. Charyk that the camera system could be readied for flillht in an 

E.C; ,oapsule by August lCJbl. (By using the considerabh IIreater thrust 

of an Atlas booster. the £-4 avoided deslgn compromises inherent in 

the Th"r-boosted Argon.) 

The E-4 had other attractions. It promised new av~nues for 

the futurf", seeming to be adaptable to evolutLon toward a long-term 

0(: 

objectLve defined in September 1960 by the Natioltdl Security Councll. 

Moreover, an E-4 program under SAFSP auspices would ehminate any 

. 
need for continuing the cumbersome Arion management complex. 

which then included the Army Mapping Service, the National Photographic 

Interpretation Cent~r. the Central Intelligence Agency, and the West 

Coast Argon office. Finally, and malt important. £-4 promised better 

results than Argon. 

Convinced, Charyk authorized the BMD-WADD (Wright Air 

Development DiviSion) organization to plan for early inclusion of the 

412 camera in the Samos program. For the moment, he withheld any 

authorization to schedule use of the 412.. 

Although Or. Charyk and hi. staff were relatively enthusiastic 

about the prolpects of the E-4, neither General Greer nor Colonel Kinl 

* 
Although the eviden("~ is not entirely clear. it would appear that a 

discussion of mappintl IJatellites durin, the September meeting of the 
National Security CUUft( tl touched off Charyk IS interest~. 
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looked on it so favorably. Conceclina the fea.tbi.llty and Renera1 

-:: 
desirabihty of an E-4 system. they nevertheless queshoned the 

wisdom uf substituting a mapping satellite for any of the E-5 payloads 

then on s('hedule. Charyk, who thought less highly of the E-5, 

directed in December that the mapping camera be intelrated in the 

total Samoa effort as soon as po •• ible and tbat tbe existing contracts 

be expanded to provide for three fligbt cameras. two teat artid .. ,. 

and f~ur follow-on models. (That total matched the filure of nine 

that Major Jamea had d~,crlbed as "available" two months earlier. ) 

'" The objective of the E-4 development was a system capable of giving 
. position dccuracies of 500 feet or less. Based on the usual Atlas­
Agena B comblnation, th~ recovery capsule was nearly identical to 
that of tbe E-5, havinJ!, a 7l-inch diameter and being 84 inches long. 
The mappin~ t,"amera had a ux-inch focaiiength; the stellar-indexing 
camera a focal l~"gth of threl inches. The customary las-real"tion jets 
were to control attitude during a five-day mi.sion with an apogee of 
178 naullcal miles. Ground rt"soiution would be. under good conditlons. 
on the order of 150 feet. aSlSuming a 90-mile perigee over the target 
a rea. The usual near -polar orbit was planned. The f/5.6 lens ot 
the mapping camera was considered by recoonaiesance camera experts 
to lh· the "best.. available today for photogrammetic purposes. " 
It had an axial reBol uliun of 60 lines per millimeter with a distortion 
of 10 microns- .. which reduced to two microns upon calibration. Some 
4000 feet of OLne by ntn~-iDl'h film would be carried and retrieved. Shutter 
speeds could be varied ovt'r " range from l/SO to 1/800 seconds. 
Fudlcial and reseau edge marie ings on the fUm were to be provided. 
based in part on a timer with an accuracy of .001 seconds. The f/2. 5 
stellar image camera used 4. S by 4. 5-inch film frame •• expo.in. 
each frame for four secunds to provlde an elongated tral'~r of star images 
On a tutal of lOOO teet .of film. Each mis.ion could theorebcally provide 
high quality photographs of about 50 million square mileS of SinoooSoviet 
territory. 
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Flight hardware (Agenas and equipment) for three fii.htl was to be 

purchased or transferred from other sub-programs. The booster 

problem was to be solved by using Atlas boosters made available by 

the decision to £1y F-Z (ferTet) subsy.tems atop Thors. and the 

matter of inserting E-4's lnto the tiiJht schedule of E-5 and E-6 

flights by al1ppmg th~ entire sequence of shots. l 

Instructions and guidance along such lines came into General 

Greer's complex gradually, over a period of several weeks. Late in 

December 1960. Greer concluded that the net elfect of redirection 

involvinjl! the £-4 and the F-2 had been to create two additional Samo. 

technical programs. He cautioned Charyk that "nothing comes free 

In this business." Manpower and dollar increases were !Devitable if 

the directions wen~ carried'out. The £-4 program promised to be 

particularly costly, he warned. since the implication of earlier 

directives was to ~ive the £-4 precedence over both the E-S and E-6. 

Greer was certain Charyk had not intended that ~e.ult, and he was 

also sure that Charyk had not fully analyzed the cost impact of modify ina 

3 
A~enas from an F-l. to an E-4 configuration. 

After weighing the various considerations. Undersecretary 

Charyk in February 1961 decided that he wanted an E-4 but that it would 

have to be developed and tested within the limit. of e:xbting fund.. He 
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continued to insist, however, that reschedulin, boosters and launches 

would permit th~ £-4 to progress withfolut gro .. ly affectina any of the 

search or surveillance payload programs. But partly In deference to 

the existence of Argon and the certainty of Army ubjechuns should it 

become known that reVival of the £-4 program was beln~ planned. he 

decided to ('onceal the program's existence. The term "Program lA" 

was generally substituted for "E-4" as a means of obscurmg project 

intentions. That subterfuge was also an element in the more widespread 

effort to remove.!!!... reconnaissance satelhte effort from gen~ral view. 

By early April 1961. the E-4 had acquired relatively firm COn-

figuration characteristics and had made the transition from p~oposed 

'" effort to funded procurement. An effective working reiabonship between 

the Aeronautical Systems Division (ASD) and SAFSP had been created. 

and progress seemed to be qulte good. Both the technical and the 

financial detaUs had received Charyk's specific approval following a 

general presentation of 7-8 March. although the West Coast group 

4 
remained rather "bearish" on the whole i.sue. 

Lockheed was the system lntegrating contractor. under letter contract 
AF04(647)-K41. ilJSued on 6 April 1961. The original work statement 
covered systems engmeering and vehicles for three fliahts plus long 
lead time items for flYe mor.'. Fairchild Camera and Instrument 
Corporation had payload develupment responsibility under letter COn­
tract AF33(600)-4Z9Z6. lssued by the Aeronautical System Division's 
(ASD) Reconnaissance L.aburatory on ZS March. (Fairchild actually 
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The ambitiou. E-4 program conceived during the Samos re-

organization of August-September 1960 began to lose stature tht> 

folloWlng spring. On Z8 March 1961, Deputy Secretary of Defense 

Roswell Ciilpatric confirmed Air Force responsibility for development 

and operation of all defense department reconnaissance satellites. but 

also made the Army responsible for establishing and manatling "a lingle 

5 
geodetic and mapping program" to meet defense department rpquirements. 

Within two weeks, the Army's chief of staff had contacted his Air Force 

cOWlterpart, General T. D. White. to request numinations to an 

"tntegrated three--8Pl'vice" group to plan for mapping satellites--under 

Armye-ognizanct-. The first meeting was held early in May, and it was 

immediately apparent that the Army saw the Gilpatric directive a8 a 

mdndatt" for elltablilihing a new major rea.arch and development effort 

in satellite m.tpptnJl and geodesy. The All' Force inevitably disagreed. 

The only product of tbe meetinl w.s a decision to collect requirements 

statements from all three services. 

The next meeting, on 11 May, was called on short notice but 

found the Air Fore-a more determined than ever that reconnaia.ance 

acc-epted six days lat~re initially released to ASD on 
10 March. A total n_wa. aet a.ide for "Prolram lAo " 
the coverage extt-ndlnR through four fiscal year. until fi.cal 1964. 
but the bulk of that amount faUing due in fi.cal year 1963. SchedW:e. 
called for initial launchea in March, June, and September 196Z with 
the first of the flVt> aupplemental payload. ,oin. into orbit in April 196'. 
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satellite researC'h and development should not be parceled out accord. 

ina to C"amera foC'al len~th·-whi('"h seemed in some reepects to be the 

Army's goal. On instructions from Charyk. the Air FurC'e rt:=preeenta-

tive refused to discu .. researcb and development in satellite geodesy, 

characterizing it a matter for secretarial resolution. Typically, the 

tri-service committee was unable to agree on anything slgniflcant. 

adjourning on the note that what was immediately needed was a commonly 

accepted definition of geodesy. some agreement on targeUng require-

6 
ments. and a standard viewpoint on data proces8ing requirements. 

Nevertheless. the lines had been drawn and under the rules 

outhned by Gllpatric the E-4 program had become quite vulnerable. 

Yet had the matter remalned one for resolution by a tri-service committee. 

Charyk and Gr~er might well have flown the E-4 before any ded.ion could 

be taken. However. In late May 1961, the mapping satellites issue had 

been pas8ed to the Dire-ctorate of Defense Research and EngineeriDg 

(DDRIlE) for resoluhon. and the E-4 became but one of three proposed 

systems. Early in June. Gilpatric authorized continuation of the procure-

ment of four cameras in the E-4 (Program lA) configuration but 

lnstruC'ted Charyk to suspend plana for buying aDd launching booeters 

and space vehicles. There still was hope, of cour8e, that a decision 
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tu ('onfirm proposed flight schedules would follow complehon of an 

ev .. luatlOn- -but the hope was rather fa1nt. Charyk thert'fore directed 

that all E-4 activity not essentlal to compiehon of four batol\ payloads 

(includinJl aCt t'S8ories) should be halted. He subsequently modified 

the "t'omplete st.op" order to permit Lockheed to wf'rk on ('apaule 

englneering pSlit:ntial to creation of an "appropriate" interface between 

capsule and payload and to insure compatibUity of the pllyload W1th th~ 

"apaule ellvlronrnent, but even then tbe Lockheed work was carefully 

limlted. 

For another six months, payload development continued at a 

slow pace and un a luw.key. It appeared to be proaressmll remarkably 

well. on the whole, a situation that most obaervers credited to thl' 

abillty and lndulltry of the immediate program officers (Mr. Leonard 

Cruuch at ASD and Major Cienerai Cireer's estab-

lishment). No firm decision on the future of the program had y~t 

emerged from ODR&E, and Charyk seemed content not to push the i.sue. 

In October, he discussed mappina satellites with Dr. E. A. Fubini of 

DDR&E and got appruval of a plan to bring the E~4 payloads to a .tate 

of flight readiness and hold them there, the objective beuig to provide 

the least possible delay between a launch decision and an actual launch. 

He tuld SAFSP to begin putting tolether enlineerinl and Cost detail. 
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for a "hold II program. General Greerls people, thOUlh reasonably 

optimistic about the prumise of the E-4 cam .. ra and the functional 

"ffectiveness uf the: system, were not particularly encouraging--

estimating that it would c to orbit all four payload •• 

7 
and one-- not cuuntinR launch and recovery charges. 

Charyk, who ~ad preserved the E-4 prolram through a succession 

of adnunistrative mishaps and _0 had Bomehow managed to keep it 

alive in tht- face of a formal Ciilpatric directive that denied hi. authority 

to do so. reacted anarily to the cost and tilbe figures. "It appears that 

SAFSP does nut want to do this job, II he told Cieneral Curtin. "The 

syst~m is obviously $Cold plated and fat. It ie necessary that the program 

8 
be St rubbed down to the hard core and re-estirnated." 

Though unpalatable. the figures neverthele .. proved to be well 

founded. By the l"nd of the year, Charyk was apparently resigned to 

the fact that there was no prospect of early flight for the £-4 payloads 

then approaching completion. Early in January 196Z, he advised 

Gllpatrl<.· that as they were completed the £-4 payloads were being 

5t.ored 10 a readiness-in-nine-months flight condition. and that a 

decision to fly would require the provi8ion of substantial furads for 

9 
launch, booster, and apace vehicle COlts. And there the E-4's remained •. 

The dec ie iun was nClt wholly one of institutional pre rogatives. 

howe:ver much that seemed to be the case in 1961. In fa(!t. the E-S launch. 
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orbital. and recovery system on which E-4 relied had been progressing 

with notable lack of dlstinction throuJlh 1961. Whether the E-5 (Oamera 

system would work properly remained uncertain (and was not to be 

established until a modified camera waa aucce .. fully flown in the 

Lanyard pruJlram, in July 1963: results were rather disappointing). 

But that the Atlas, Agena, and recovery subaystem were marginally 

capable, at best, was apparent early. In consequence of those unhappy 

developments, E-5 was cancelled in December 1961. With it went much 

of the potential of E-4. 

Also significant was the development of a mapping and charting 

capabUity in Corona. Although the superb capability that wo~d appear 

with the eventual introduction of a dual intearated stellar-indexing 

("amera (DISIe) as part of the Corona payload was not evident in 

October 1961, when it was decided to add an indexinl cameraoto Corona, 

Lockheed and the Corona program office could by then confidently 

anticipate that outcome. The Argon program did not completely run 

down untU 1964, but even earlier Argon's spotty record of success. 

lndex-camera development, and the chanlina concept of leodesy pro,ram 

requirements had obViated any real need for specialised mappin, camera 

lSystema. 
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NOTES ON SOURr.ES 

I. USAF GOR SO. 26 Sep CjSi Sentry S"an' System Dt-vealopment 
Plan. 30 Jan 59; ltr. MajCien J.H. Walsh. ACSI. to Olr ARPA. 
l3 Mar ';9. subj: Inte1lillence Requirements for SENTRY. In 
SP Samail files: RlcD-l. TWX. RDZCiW-Z6-C;-43E, ARDC to 
BMD. 26 May 59, in SP Samoa fUes. Hiat OoC'm 'sq· TWX. 
AFDA T 52072. USAF to ARDC. 5 Jun 59, same file: 1.MSD 
Rpt. Pruposed Dt'v Plan for Sentry Photogrammetry PI·oRram • 
.; Jun 59. Samoa files. 

l. Memo for record, Maj C. E. James, SAFMS. lK Oct 60, !tubJ! 
Meeting with Dr. Charyk, in SAFMS file, Pullc. y. 'bl. rwx. 
SAFSP-ZO-IO-13, BrigCien R. E. Cireer to BrigGen R. D. Curtin, 
lO Oct 60; TWX SAFMS-OIR-60-14. Curtin to Cireer. 21 Oct 60, 
buth in SAFMS files: Telcon. '60; 1tr. Col W.Ci. Kmg. V/Olr. 
Samos Proj Ole, to SAFSM (siC). 2.1 Nov 60, 8ubj: Lt·tter uf 
Transmittal, In SAFMS files, Samos Cien: TWX, SAFMS-Phuto-
60-6S. SAFMS to SAFSP. 2.3 Dec 60, in SP Samoa files. 

3. TWX SAFSP-P-Z9-1Z-9. BrigCien R. E. Cireer. SAFSP. to 
OSAF, 29 Dec 60, in SAFMS fUe, messagea, Dec 60. 

4. TWX SAFMS-Photo-Itl-23, SAFMS to SAFSP, 20 Feb 61. in 
SAFMS flle, Samos Gen, '61; Itr, BrigCien R. E. Greer, Dirl 
Samoa, to Col W.C. King. V/Dir. et a1, 24 Feb 61. subj: 
Security PolH:Y, in SP-3 files; draft dev pin: Samua Photu-

FSP to SAFMS. 6 Apr 61. ~llbJ: Ltr 
file a , Samoa Cien. 161; TWX SAFSP­

VT-6-4-20. Col W.G. King. V/Dir. SAFSp to SAFMS (Maj 
H. C. Howard). 6 Apr 61, in SAFMS files Samos Gen, '61i 
ltr contr AF 33(600)-4Z9Z6 between ASD and FCIC. Lssued 
Z5 Mar 61. accepted by FCIC 30 Mar 61; ltr l untr AF 04(647)-
841 between SAF SSD and LMSD. 6 Apr 61. C'overlllJ,t II y .. tems 
engineering dond vehicles for three E-4 pay1uads. hnal C'untracts 
Were to be. respectively. AF 33(600)-39469 (FCIC) lind AF 04 
(647)-563 and -595. cuvering delavpry of E-C; develulJ'·d Items. 

5. DoDDir 5160.34. Reconnaissance. Napping and ul" df'ti(' 
Programs. lS Mar 61. in E-6 files. Mgt-4. 
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6. Ltr. Genu.H. Decker. CIS. USA. toGen T.D. White, CIS 
USAF. II Apr 61. no subJ; hr, White to Decker, l1 Apr 61; 
memo for record, Col G.H. Chase, Ofc ACS/ •• USAF. 8 May 61. 
subj: Department of the Army Mapping and Geodesy Conference; 
memo for record. Chase. 11 May 61, subj: Mappmg and Geodesy 
Ad HoC" Committee Conference, all in SAFMS files: M18t . 

7. TWX SAFMS-SEN-61-60. SAFMS to SAFSP. 6 JWl 61. In SAFMS 
files. Samos Gen, '61; Itr. Col H. L. Evans. O/Olr, SAFSP to 
V/Dir SAFSP (Tech). (, Jun 61. subj: Stopwork on Contract. Ln 
f.vans files; TWX SAFSP-L-7-6-S4. SAFSP to SAFMS. 7 Jun 61; 
TWX SAFMS-SEN-61-61. SAFMS to SAFSP, 8 Jun 61. both in 
SAFMS Samos Gen. '61 files; TWX SAFMS-M·1189. GrigGen 
R. D. Curtin. SAFMS. to MajGen R. E. Greer. SAFSP. ZO Oct 61 • 

. In SP- 3 files. 

8. TWX SAFMS-DIR-61-141, BrigGen R. D. Curtin to MajGen R. E. 
Greer. SAFSP •. in SP-3 files. 

9. Mt·mo. J. V. Charyk. SAFUS. to R. L. Gilpatrick. D/50D, 
3 Jan 6ol, subj; Mapping and Geodetic Programs. In Argon fUes. 
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