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“TOP SECRET-
PREFACE TO VOLUME IIB N‘RO App’l'O v ed FOl' Re|ease .
Tbie volume is a continuation of ‘Volume HA of A Hietorz of

Sateliii:e Reconnaissance, separated chieﬂy because the bulk of pages

makes it impractical to put the whole of tbe lengthy and complex
hietory of the S’;.mos Program between ohe set of covers. Volume IIA
includes those chapters concerned with the two major program seg-
ments that began in 1960 and 1961 and’ continued through October 1963
Samos E-5 (plus Lanyard, which was half of an E-5 camera eyetem
in a different vehicle housing) and Samos E-6 (plus Spartan and |
SP- 63. the pProposed re-engineered uucceuore to E-6)..

Early drafts of these chapters were prepared in 1964 and 1965,
while the author was an employee of The Rand Corporation. Correc-
tion. editing, expansion, and elaboration of those early drafto began

| in 1972 and was completed in 1973 while he was a member of the
staff of Technology Service Corporation. Because documeotary
sources have mostly been dioper-ed or destroyed in the intervening
years, and because most major program participente have long since
left government service, it seems unlikely that further research will
~ prove fruitful or that theee volumes will'again be expianded,
The Samos program participante«‘and National Reconnaie sance | |

Ot‘f.ice people who provided informatioi for or revxewed thele pages
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' are too numerous to acknowledge singly here. Moot are noted. by
name, in source citationa or prefatory eectionl in other volumes,

For such errors of fact or interpretation as may have lurvived

: review. the author is wholly reapomible.
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X THE E-5 AND LANYARD PROGRAMS

'I'he technique of using a reentry capsule to return exposed
film from orbit was seriously proposed as early as June 1956 The |
Rand Corporatxon, wlnch first urged the concept, felt that reliable
methode of recovering film could be developed much earlier than

comparably effective readout techniques. But in 1956 there was no

‘way to demonstrate that recovery was feasible, no way to finance a

test of the concept, and so little interest in satellite reconnaissance
in geee;al that even the preferred readout concept was indifferently
funded.

Coim:ident with Sputnik I, Rand in November 1957 euggeetea

deveIOpment of a family of recoverable satellites. Although the 1dea

, had been conceived and most of the supporting research performed

much earlier, Sputnik got it‘ a hearing. The perceived,need for a
reconnaissance system to be available in the near term caused attention
to be concentrated on Thor-booeted satellites, and Corona was the

only immediate product But in March 1958 the concept of a recover-
able photographic payload hoisted by an Atlas-Hustler (Atlas -Agena) |
vehicle was revived. It remained a minor option through July of that
year, receiving no mere than paeeing mention in the development

plans of the period.
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A marked change in the Air Force attitude towerd recovery
of photographic intelligence was e:gnal.led by the 26 September 1958
pubhcatxon of a new General Operatzonal Requu'ement covermg
satelhte reconnaueance. It embodred a ”big" camera and film
recovery. By December. the Adva.nced Research Projecte Agency,
then cuetodzan of space program reepone:.bxhty. had endoreed the
" approach. But it appeared that ARPA enthusiasm was not entirely

altruistic. ARPA scientists were less mtereeted in pursuing the

eyeterrx. And ARPA's interest in recovery was pProbably as much’
xxeotivated by the deeire- to conduct a military man-in-space program
as by any concern for recovering photographe. Thus the ﬁlm-recovery
" concepr embodied in Corona becar_'ne a film-plus-cameras -recovery
mode in ARPA's plan, And perhape'coincidentally, so larée a capsule
~ could also return a man from orbit, So expanded, the recoverable
capsule proposal had been transformed into a development plan by '
J anuary 1959 and by Aprt.l had received '"general approval.” One Dis-
coverer capeule had by that time eucceeefu.lly reentered, but none had

been recovered, 'Ent'huei.ux'n for recovery was momentarily 'high.
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Funding‘ difficulties, the nm-oductxon of new a.nd comphcatmg
propoeale (the E-4 mapping satellite and the E-3 electrostatzc tape
reconnaxeeance system), plua a general decline in ARPA fortunes
as NASA.gained more influence, led to virtual cancellation of the
embryonic recoverable camera program in June 1959. Strong protests
from the Air Staff and several air commands followed. It s.eemed
impouible to satisfy the September 1958 reqmrement for photographs
"having a ground definition of five feet without a big-camera recoverable
system. Largely in response to pPressure from the newly eltablilhecl
Directorate of Defense Research and Engineering, ARPA in early
September reinstated what was now deelgnated the Samos E-5 program--
though initially limlting approval to camera development alone, author-
.izlng recovery subsystem development only when further pressure ‘was
brought to bear. By 9 September 1959, one year after publicatien of
the formal requirement, the E-5 system had formal approval for
development, On 17 November, with the return of latellite reconnaissance
program. reepensibilit_y to the Air Force, ARPA obatructienism becalne
moot. |

The next difficulty was predictable. The Air Force Ballieﬁc‘
Missile Division (BMD) wanted to fund an accelerated E-5 pl-ogram

without reducing the total of funds allocated to the E-1 and E-2 readout
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sylterna. That notmn generated ll.ttle sympathy in the Pentagon. =
Both DDR&E and the Air Force Ballistic Missiles Committee (AFBMC)
strongly favored recovery emphal.il and were grndually hardening
tneir objections to cnn.tinuing expensive readout lyeterne; Canceuntio_n
of the E-3 and an elaborate ferret proposal (the F-4.) had not provided
sufficient funds to pupport E-5 work; DDR&E and AFBMC were cool
to suggestions that an accelerated E-5 program be financed by adding
.new funds to the basic satellite reconnaissance program and that E-1
and E 2 be continued at their existing levels. Dr. H, F, York,
DDR&E chief, was particularly outspoken in his disparagement of the
E-l and E-2, f!e was equally forcefnl in his endorsement of the E-5 .
approach. Through the first four months of 1960 there was no recon-
ciliation of these disparate viewpoints. | |
When the U-2 incident occurred in May 1960, BMD (with the

firm support of most of the Air Staff) etill was holding out for an un- |
diminished readout program plus a co-equal and separately funded
E-5 recovery program. Air Force Undersecretary J, V. Charyk,
who had been in that post since the prenioul August (he had earlier

AthSay |24 . o .
been ChietScientist of the Air Force), took the Gordian option of

directing a complete shift of emphasis from readout to recovery,
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E-5, he ordered was to receive fu-st attentxon. 'l‘wo months later,
in July, the United Statea Intelligence Bonrd renhgned the reqm}-ements
f.or satellite reconnaissance in a fuhion that made readout an almoet

totally unacceptable solution. For the moment. E-5 was the only

in-progress system that might satisfy needs, and even there it was

commg to be apprec:ated that E-5 was conceptually deficient in ways
that rmght make it no more than margmally useful.

In Angust 1960, the recovery of the first Corona products over;
Came lingering doubts about the fenoibility of film retrieval, Concnrrently. '
complete reorganization of the reconnaisunce satellite program and a

National Security Conncxl dec:.uon to sponsor at least one alternative

- to E-5 again changed the technical complexion of the Samo- Program.

Still later, in October, ;’the E-6 panoramic camers system (with

lower resolutxon but appreciably greater area coverage potential tlnn

\ T T _
eeeeeee received tentative approval for

g a .
development, N on contract by January 1961,

From a scheduling standpoint, the intricate maneuvering

between September 1959 and August 1960 had meant relative;ly.little

* i
This resume is esoentlally a restatement of a longer narrative which
appeared in earlier chapters. Supporting detail and specific citation
of sources are mcluded in the earher text,
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‘to E;S. A total of seven vehicle flights was prjog‘runmed tli'roughout
.the period, two "d.tagnostic" velticlee being added in August 1960, 1

The E-5 hé_d also remained relatively stable in termg of design details,

As conipared to the E-2 of the same era, it had the following design

characteristics:
System: ' E-2 - E-5
Focal length: 36 inches 66 inches
Altitude; . 260 nautical miles 180 nautical miles .
Ground resolution: 20 feet 5 feet
System resolution: 100 linel/mxllimeter 100 lines/millimeter
Strip width: 17 miles 60 miles
Aperture: : £/4.0 £/5.0

Film size: 70 mm by 4520 feet 5 inches by 250-500 feet

Additiona.lly, the E-5 was a etereo system, the E-2 a smgle

frame system._ 2 The camere had been developed by Itek under subcontract

' to Lockheed, the system contractor. Each camera consisted of a sunshade
and mirror, a window, an eight-element lens (wtth a ternpereture tolerance
of but one degree), a camera body terminating in a five-inch curved film
Plane with a three-second peii cycle, and a complex film take-up subsystem.
The ZO-degree panoramlc arrangement provxded coverage of a ground
swath 12 by 65 miles on each side from lBO-mzle orbits, with the resulting
strip of exposed ftlm measuring 4.5 by 23 inches. (Estimates of image
quality véried but generally .ranged from3100 to 115 lines per z_ixillimeter

at a 2:1 contrast ratio--on $0-213 film.)
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Although the E-5 had been anything but a hastily conceived
undertaking, details of the des ign had been criticized by one source
or another virtually from the moment it Wwas proposed. In August 1960,
when the Samos program reorientatxon was in full swing, program
offzce reservations about Lockheed's conduct of the development began
to assume major proportions. .Colonel W, G, King, Jr., the Samos
Program office chief, expressed partzcular concern at the lack of test

data on the system's thermal envu'onment. King believed that uncom-

- pensated temperature effects on mirror, lens, platen and supporting

structures might well limit system ixtility. The camera as then
designed was some 150 pounds overweight, and the inclusion of thermal
pProtection devices could only mak§ it heavier.

Lockheed did not agree, Tiie contractor seemed convinced that

the strategy of developing various iubayltems in parallel--an approach

Though Lockheed's reaction was partly Pavlovian (R&_D mores did not
admit of the possibility that a contractor had not foreseen all possible
contingencies), the emergence of E-6vmaised the issue of
whether Nmajor recovery systems should be carned to completion.

They had several overlappmg quahtxes. Lockheed had total reaponsibility
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' for E-5 and for t#:e rapidly withering E-1 and E-2 satellite prc;grams.
and had prime 'résponuibﬂity for M, but win no more than a
vehicle ';upplier in the E;6 program. Lockheed, therefore, was
vitally interested m having the E-5 remﬁn attractive. E-5 was then
considered to be a logical successor to C_m'_g_xg---till generally treated
as an interim system with slight growth potential--although in fact
E-6 was a more promising candidate. King, who had custody of the
E-5 and all its predecessors but who had no ixﬁportant role in E-6w
mdevelopment. was less parochial, As early as 27 September
‘hg suggested that the overlap of E-5 performance with that anticipated
ffom E-6 coul'd\ well bring on 'cancellation of one or the other. Because.
E-6 had greater technical promise than E-5, the leading candidate .
was qbviqua. . .

As with the E-l and E-2, part of the disc‘o_ntent with E-5 arose
from the fact that it did not represent the latest in satellite reconnais-
sance concepts and techniques. Even though &evelopment had not gotten

- well under way until September 1959, the basic proéoaals embodied in
E-5 dated from 1958, and considerable advances in optics, vehicie
stabilization, a.nd Camera mode technologies had marked ihe ensuing
two years; General Greer and Undersecretary Charyk were agr&ed

that the E-5 s};stem was unduly cbmplexuand that its Itek camera was
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far too cumbersome and complicated to represent a sound solution

to satellite reconnaissance requirements. S

Lockheed, awere of waning conﬁdence in the pfospeots of E-5,
proposed acceleratmg the program toward an April 1961 diagnostic
flight and a subsequent launch rate of one satellite each month. An
early demonstration could dispel doubts of the s'yotem's usefulness.
The contractor estimateo in October 1960 that such an ocoeleration

would cost about mreer and King felt that something between

s more nearly the correct figure. Notwithstanding

their uneasiness about E-5 progress, they felt that program acceleration

might be in order. It would, if successful, orovide a high-resolution

' Tecoverable system at least a year in advance of the first E-6§

1012 \\\\\\\\\

a consideration
that could not well be ignored in an atniosphere of program urgency,

Further, both King and Greer were realistically aware that E-6 -

‘\mxght encounter development problems. In that case, E-5

might represent the only insurance against program disaster.
Both E-1 and E-2 were phasing down toward cancellation by -
la.te 1960. Some money to support acceleratxon of E-5 might be found

in those programs. Launch costs were essentially the same for all

three, but an E-S_-payload cost about m‘leu than an E-2
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o payload_. *_ Tl;e. real ilaue‘ was not wheth;r Noﬂar-
might be diverted for each cancelled readoxv;t launﬁh, | But.wh'eth.er
E-5 accelerafion would serve any useful purpose.
Lockheed haci received authorization for a mbdeat acceleration

on 2 Sépter_nber. After three weeks of discussion, the company on
7 October made a formal presentation to Greer and Chp.ryk suggesting
greater effort--at higher costs. Three days later General Greer
_created a speciﬂ task force to analyze the .proposal. ‘ On 17 Oct&ber
Lockheed received a non-specific authorigation to redirect ti;e E-5
program toward the "most accelerated" effort, called "Tornado",
but no full and éxpliﬁit approval of that effort follow_ed. On 1 November,

. General Greer telephoned H, L, Brov}n. of Lockheed's top management
group, to ask for more details on "Tornado, " Another two weeks were
consumed in obtaining and refining the needed data. General Greer's

" doubts about the reliability of Lockheed's cost estimates were not
dissipated by the suppleméntal information and he expreased.little
confidenc; 1;1 Itek's ability to sativsfy schedules. There was also

some feeling among Charyk's staff, in Washington, that diagnostic

*
\

In October 1960, basic costs included \for the Atlas,
or the Agena, $ or an E-2 payload and§ for

_the E-5 payload, plus about i or launch services and
Nfor management services. :
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flights could not profitably be slipped into the echedule without advers ely
affecting the v1ab111ty of the first programmed ‘operational launch.

On 22 Nove_mber 1960, Greer's office notified Lockheed that there
would be no '"crash program" for E-5.6 Bot that did not entirely dispose
of notions that something omight yet be done to get the system into opera-
tion earlier than progra_rpmed. or that it might be econorn_icall_y adapted
to perform the E~6 mission, thus eliminating need for the latter eystenr

and freeing considerable sums. One member.of Charyk's staff co-sponsored,

: with Amron Katz (of Rand), the idea that flying the E-5 at a higher altxtude

would provide 10-foot defimtton and coverage comparable to that expected

of the E-6. Nothing came of the discussion, but in December Charyk
authorized early diagnostic flights of degraded E-S cameras to get telemetry
data. pProve out payload operation, and demonstrate the feasxbility of
capsule recovery in the E-5 configuration. (It was apparent that Itek

could not accelerate delivery of fully qualified cameras.) So acceleration

of a sort was approved for the E-5 effort before the close of 1960. '

Any impreesion that the E-5 had thus become more highly regarded
than the still embryomc E- 6 was dispelled early in February with Charyk's
ruhng that the E-6 had pPriority over any other E-series development.

(In point of fact, Charyk had also accorded the E-4 mapptng satellite _
payload a higher priority than the basic E-5 payloed, but that development

8
was little known.) The February ruling represented a re-interpretation
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of the National Security.Council's 25 August decision on system priorities;
it was a severe blow to the prospécts of the E-5.9

The crux of the priority issue ﬁs a0t 80 much the development
status of E-S as that E-6 represented a Solution to requirementq for
g‘ross coverage, which carried higher priority than the specific target
coverage mission for v;r‘hicli E-5 had been designed. 10 Further, confidénce

in E-5 success had never been high since SAFSP acquired the program,

AR A A R R S T T A AN ZANNIINRINRNNR

The character of the E-5 test program had grédually been chanéed
by the various program decisions of late 19‘0 and early 1961. In February
-19.61. that evolution rééeived formal'recognition in the statement of a

' . test philosophy, es sentiallf a determination that the early flights would
édntain very large quantities of instrumentation and would have limited
functional objectives. Particular attention was to be devoted to reentry
phase instrumentation since the sea-recovery-oi-iented E-5 capsule
represented a considerable dep;r;;xre from the pattern set by Discoverer
capsu.les--r.elatively light and designed for air catch, Operations &uring
flight test would gradually progress from the simple to the complex as
success permitted. (For example, no steering maneuvers were to be

attempted during the initial E-5 flight because a failure in that mode
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TOP SECRET
probably would prevent test of the reentry system.) In essence, the

E-5 tests were to be cautious research and development investigations

rather than attempts to operate fully functional prototypes. That

apprloach was in part a reflection of a general phﬂoqophy Charyk and
Greer favored and 1n part was a consequence of expe;rience with the

E-l and Discoverer pr;grama. It also reflected Colonel King's convic-
tion tha;t reconnaissance satellites would remain one-of-a-kind creations

of some years to come, that the notion of standardizing early on an

E 11
""operational'’ vehicle was completely fallacious. Charyk and Greer

. agreed early in March 1961 that the best approach to E-5 would be to

start "R&D launches" in September 196} and continue through a series
of eight, the last coming in May 1963. The extent of success with that
aspect of the program would detei‘mi‘ne later plax:lvs.]'z

Another important modification of earl'i_er practice lay in General
Greer's determination to reduce the role of the missile aaﬁeuibly phase
(at Vandenberg). He wanted- flight-ready vel;iclec delivered to the'launch
base. He was particularly insistent that modifications, sgbeystem tests,
and instrumentation should be complete before the Agena, the Atlas,
and the payload were mated and checked 'thrdugh the mi;ail.e a‘ssembly
building. That departure from earlier-habita would, (hOpe!fullh;) reduce

delays, complexities, and potential errors ai-ising- from extensive
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. tmkermg with the vehicles between their delivery and their erection
on the launch pad. To this end 'Greer insisted on comprehennve pre-
dehvery checks of cntxcal subsystems, mcludxng "hot firings! of the
Agena engines. That practice had for some months been the subject
of a "running debate" cetween a group which held that repeated pre-flight
operations of the rocket engine increased the chance of fhght failure
and a group which held that only through extensive engine tests could
prospective faults be surely identified and corrected. It was not that
SAFSP intended to run every Agena through such a test series, but as
Greer emphasized, the t;irst of each .kind of eyetem would be most
-extensively tested and about every fourth vehicle thereafter would go
through the same checkout proceu.13

Inevitably, as first flight date epproached; technical difficulties
began to crowd together: Early plans to convert vehicle 220} to a
diagnostic eyetem (the term was no 'longer used but the connotation
remained) proved impractical as early as March 1961. The vehicle
was s0 far toward completion that modification would be unduly costly ‘
and time consummg. Lockheed proposed instead to upgrade the second
in the eeriee. ZZOZ and by concentrating attention on that vehicle to
push it to launch readmeas by 15 September. By early June 1961,

' emphasis had shifted . entirely to 2202, “and 2201 had effectively been
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phased out of the E-5 program. Unhappil);. Lockheed's optimistic
appraxsal of 2202's readmees Came unhinged when Itek fell behind
echedule in camera subsystem tests, forcing use of the third Agena
(2203) in some of the work at Lockheed's Sunnyvale phnt InJ uly,
the capsule had to undergo structural modifications because of a

failure in qualification testmg, and early in August Itek was in such

deep trouble that a special management team from Lockheed took up

. residence on the east coast to help push the camera through its test

. phase. By that time there was no possibility of meeting original

ﬂigl}t schedules, the delivery of the payloed having slipped by several
weeks, |

Similar dlfﬁculties were common to most lugh-przonty Programs
even though contractore customarily seemed unable to anticipate them.
But some problems were peculiar to the E-5. ByJ uly there were
three areas of major concern: a demonstrated weakneu in Itek's
management and in the effectivenees of Itek's engineering approach to
the E-5 cemera. shortcomings in the lens itself, Principally evxdenced
by the inability of the delivered optics to pass specification checks,
and Lockheed's failure to obtain essential  computer inputs for the ﬂightl |
programe; (Colonel King felt that it might be neces sary to subcontract

the computer task and to subcontract optical work to some firm that
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could meet the apecificatxons ) Recogmzmg that echedule preuuree
might well induce further technical troubles, particularly if too-rapid
testing led to oversights and thence to defects that either had to be
corrected after delivery or wlnch elcaping detection, would endanger
mission chances, General Greer secured Undersecretary Charyk's
acceptance of a "relaxed schedule, " although the fact of that relaxtion
was not immediately communicated to Lockheed. l5
Difficulties with the Itek-manufactured payload persisted even

| after its eventual delivery to Lockheed. Rework and the installation
of replacement parts continued through Septexnber. The olippagee had
by that time become so substantial that certam of the earlier system
tests had been invalidated (those which had to be conducted within a
epeciﬁc period during the weeks umnediately before the launch) and
had to be performed a second tune.16

As it happened. other factors had intervened to insure a relaxation

of E-5 launch schedules. On 9 September an Atlas-Agena carrying an
E-2 payload exploded 1.5 seconds after ignition, eeverely'damaging
Pad 1 at Point Arguello, Initially there were estimates that the pad
could be readied for an E-5 launching by 1 November, but later evaluation
of both the darnage and the status of the E-§ payload caused the program

office to slip the initial launch date to 12 December. (Vehicle 2203
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slipped from 7 December to 18 J anuary 1962 and 2204 to 22 February
1962. )l, Vibration tests of the 2202 payload a few days later drsclosed ‘
faults in the film carrrage portion of the camera subsystem. making
the postponement seem partxcularly well advised. 18

Pressure for an improvement of the revised launcb schedule
increased dur:.ng early October and, as it became clear that the pad
damage ‘would not be the limiting factor in schedules, the pPace of
activity stepped up. On 17 October, General Greer directed Lockheed
to make every effort to launch 2202 by 2 December rather than
12 December. The contractor reacted by shaping a "hard core group
of key personnel" into a task force with a 24-hour, seven-day-per-week
assignment: meet program objectives. Engineers and launch Crews
were shifted from the Midas progrs.m to provide the necessary work
force. 19 o

The effort was extraordinarily successful, At 1245 hours on
22 November, 12 oays in advance of the most optimistic schedule
Proposed in October, 2202 was launched from Pad 1. vaery effort
had been made to insure a successful launch, including special provis-

ions of "super clean" pro llant tanks and X-ra checks of questionable
pe prope y

transistors. But 247 seconds after hft-oﬂ' the Atlas lost pz.tch

attitude control and shortly thereafter another progremmmg error
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caused pPremature engine shutdown. That combination of ‘errors
caused the Agena to stabilize in a tnil-first attitude after sei)aration.
Wnen the Agena engines were iéniud the vehicle promptly decelerated
into the Pacific, 20
Taken together v;rith'the record of Itek failings and Lockheed
preblems. the launch failure had immediate repercussions. After
hearing presentations on the status of the program and dincussing its
prospects with General Greer; Charyk on 4 December directed that
~ all work on the E-5 program be halted except that in sunpert of 2203
and 2204 laun'ches. Lockheed was instructed to treat the action as a
'"partial terrmnatton" for the convenience of the government; a
euphemjsm designed chxeﬂy te prevent speeul_ation by the press and
.within the aerospace industry, If Questioned, SAFSP m':to explain
that the decision represented ". . . nart of a continning prece'se of
review and refinement of ‘the' USAF s;;ace progratit " 21
Vehicles 2203 and 2204 differed from their predecessor in having
a mere comprehenswe (ultra-lugh frequency) comrnand and control
system and more intricate telemetry. The camera was somewhat more
‘' refined, as well, ‘
Those vehicles effectively cancelled by Charyk's order were

either like 2203 in most'respecte or; in the case of 2207, 2208, and
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2209, were slated to be '"refineqd" along lines determined by early

test z'esult:e.zz With the cancellation of the final five vehicles in

. the original schedule, E-5 funds requirements for fiscal 1962 dropped

N\ -

to Accumulated Program costs would therefore peak

Approximatelmof the total would be

needed to complete and launch 2203 and 2204, 23

at

As had been trye of earlier terminations, and as was to be

true later, financial considerations apparently played a considerable

role in the decision to halt work on E 5. Durmg meetmga with
Lockheed early in December and with Charyk'e staff later that month,
Greer's people were parucularly concerned by an apparent belief

that the E-5 ""partial termination" would bring about a considerable

satellite reconnaissance program. The net effect would be subltantzauy

less than seemed to be anticipated. For instance, if the Atlas boosters

_8cheduled for E-5 use were not so expended and their "bookkeeping"

costs transferred to the E-6 Program, no net reduction in costs
would occur, merely a reallocation. Tranlferring Agenas from E-5

to E-6 had the same effect, E.5 cameral. capsules, and accessories

were well along toward completion by December 1961, Most costs

and l;labihtxee had been incurred and could not be recovered,
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Certain of rhe "peculiar items" being bought for tne E-5 effort alone
.could be cancelled, but in Greer's eyee this amounted to "small
potatoes in the big picture. . " He also emphasized that two lennchee
still were on schedules. "This means that everything didn't grind to

/
2 crashing halt on 5 December, " he tolm de facto

treasurer for the satellite reconnaissance Program. Rather than the

-that some officials seemed to believe would be shifted
from E-5 to other programs. abouw.s actually recoverable,
N

- In part, that somewhat discouragmg appraisal reflected facts of life
which had not become | apparent until December; slippages and cost
increases mcurred while 2202 was nearlng launch readiness had increased
total program costs by an unprogrammew4 -
Even in financial matters E-5 sometimes seemed a child of mis-
fortune A case in point wag the decision of April 1961 to cancel the

requirement for a secondary propulsion system in a.ll but the first E-5

would have cost more than it saved. Bell Aircraft Corporation, which
manufactured the secondary propulsion System, halted work on the
hardware but continued research and development The equipment
still wag scheduled for use on E-6 and Mldee vehicles, but in large

part its cost was being charged to E-5, Colonel King was not pleased,
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a sentiment he communicated to the purchasing officer of E-5. Ulti-
mately there was an agreement that no poet-September charges would
— | be 1ev1ed on E-5, that E-6 and Midas wou.ld actually provide the funde,
but the payments contmued to be made through the E-5 contract. In
King's judgment, the episode cor:.firmed the lack of financial anvd‘
. ' mamgementreeponsibility displayed by chkhee& .through the course

of the E-5 'effort.zs

Termination of the extended E-5 program also relieved pressure

- in other areas. The contentious req'uirement for a secure command

~ 8ystem in E-5 had been troublesome since early 1961, mostly becauee '
B its cost (in excess om delayed availability, and probability
- of detractxng from general system reliability made it seem unattractive
to the program office. But Undersecretary Charyk was extremely

interested in reducing the risk that uncoded commands might be inter-

- cepted by the Soviets, or that the Soviets might insert their own commands
into the E-5 control system. Both military and pohtlcel consequences
could be serious in e:l.ther event, a Possibility that alarmed senior

= officials of both the State and Defense Departments. Not until October 1961
Ve . . *

Should an E-5 recovery capsule be successfully commanded to reenter
S in Soviet territory, not merely film, but the entire camera system
- would be available for examination. Of the sev recovery-mode
systems in development or operation (Corona, ‘Argon, E-5
and E-6). only E-5 included camera rec;e—r_y-provz .
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the requirement for an encrypted command link deleted, and then
rel.nct:ant:ly.26 With cancellation of plans for extended E-5 launches.
concern diminighed,

In the midst of the termination proceedinge. and while the program
office was trying to sort out the reel.due of a complex program,: 2203
reached launch readineee. It climbed free of Pad 2 at Point Arguello
at 1145 hours on 22 December, after two days of delay for the correction
of minor defects, Countdown went well, and though there was a fault
in the Atlag proPuIeion cutoff system the net effect wag to put the Agena
in an orbit with a period 4.5 minutes longer than planned

Once on orbit the - payload began its echeduled Operation, At

serious, even if undeexrable. But a faulty commang actuated the reentry
sequence on the sixth pass and through a combination of errors the

. ;ayload after eepnratxng. went into a new and higher orbit, (That
was not an unrmtigated misfortune; the_payload had "tried to reenter"

- over New Boston.) The dead Agena, reheved of 1te cargo, continued

to circle the earth somewhat below the capsule. Because the reentry

command had activated all systems in the. capsule portion, the battery
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was dead by the time it was needed to ignite squibs and actuate the
drag parachute. Further, the retro-rockets had been ignited during
the unplanned maneuver sending the capsule into its high orbit, so
any reentry would be entirely baliis.tic. |
The Agena fell back and burned up somewhere south of Borneo
on 31 December. Tracking stations calculated that the capsule would
encounter enough atmospheric resistance to bring it down about
9 January. Air recovery would be impossible because of the complete
absence of the retro-rocket and parachufe phases, but 1t was conceivable
that the vehicle might survive reentry forces and impact where the
. payload could.bg. recovered, 27 In the course of Pegasus reentry
experiments during September aqd October 1961, one reentry test
vehicle had survived a ballistic _r.eturn from an altitude of nearly
200, 000 feet aftgr its parachute failed to deplclwy.28
E-5 program people blgd the Spacetrack centers for whatever
information they could obtain on the coui-se and probable decay of the
satellite, During the second week of January 1962 the tracking stations
reported t}:at the capsule had Passed over the northernmoét tracking
screen but had not been pxcked up by the radars of the next belt southward.
Lzeutenant Colonel V. M, Genez immediately contacted the 6594th

Aerospace Test Wing, actnra.tmg an earlier plan for the contin;gent
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recovery of decaying capsules that migl}t enter intact. . There was every
id_dica.tion that the paylead had coxd:e dowiz:in northwestern Canada, so a
C-119 carrying Lieutenant Colonel Lon Berry and a recovery crew flew
into Greet Falls, Montana, stopping there to get Canadian permission
for a search along a specific path, The Royel Canadian Air Force wanted
te kdow why. Colonel Berry explained that the USAF hoped to find part ,
of a satellite, After several hours of delay, a direct phone call from
| Washington ordered Berry and the C-119 back toACalifornia. No reason
was given, o
It later deveIOped that the area of the prOpoeed search was along
one of the Strategic Air Command'e most heavdy used polar patrol
routes. Canadian authorities euepected that a B-52 had accidentally
released a nuclear weapon and that the Air Force wanted to recover it
surreptitioixely. The issue was not of‘ the 'ao;‘-t that promised quick
resolution, so the eeareh party was ordered home.
| Later a pair of U-2 aircraft flew along the suspected reentry path,
photographing the terram in hopes there mxght be some sign of the
capsule, Notlung turned up, and the affair ended on an mconclunve note. 29
The third and final E-5 vehr.cle was launched on 7 March 1962 at

1410 hourl.. after an extended series of aborted cou.ntdowne. The Agena
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had been substantially ﬁoﬁfkd to reflect experienée with the first two
E-5's, Névertheleu, problems with the Agena, the Atlas, the guidance

programmer, and various .switchcs had delayed the launch since

22 February. Despite that omen, the launch and orbit injection were

"near nominal. " For the first 13 passes, all went reasonably well,
Then the New Hampslnre trackmg station unproperly transmitted reentry
sequence commands. The vehicle assumed and maintained ‘Teentry
attitude, however, and over a period of several passes expended most |
of its attitude control gas. In part,' ‘the sequence of misadventure
re_suli:ed from failure of the Fairchild timer. A recover& attempt on
pass 17 failed because of another trackiﬁg station error, and by pass 21
all control gas had been exhausted. The only remaunng recourse was
to trigger the reentry aystem wlnle the vehicle was in an appropriate
reentry attitude. But instead of reentering, the capsule went into a
higher orbit, much like its immediate predecessor. 3° |

More than a year later, in July 1963, the satellite had decayed

to the point of imminent Teentry. As the heavy heat shield still was

attached, there seemed a chance that it would survive. Greer's s.taff,
aided .by computers and operators of the Aerospace Corporation,
calculated the probable reentry path and impact.point. They concluded
that the satellite would impact toward the center of the Arabian Sea.

Since any posnbxhty of parachute deployment had paued months before,

342 L
BYE 17017-74

Handle via Byeman / Talent - Keyhdre

TOPSECREY ' ~ Controls Oniy



NRO Approved For Release = 07 "TCRET
and since the shock of striking cold sea water after an umnhxblted
- ballistic reentry almost certainly would breach the satellite casing,
there seemed no possibility of retrieval. No recovery was attempted,
All the availoble data ouggested that the capsule had aotually come
‘down in the predicted impact area. Like both its predecesaors,
nothing more ﬁs hoar'd of it, 3!

Much the same fate hao befallen the E-5 program; After the
failure of 2203, the program disappeared from organizational charts.
No final report was written. On 1 March 1962, even before the last -
E-5 launching, Colonel King had been transferred to a new assignment .
and the residue of the pProgram office had.boen dispersed. 32 As E-5,
‘the program was thereafter of interest mostly to antxquar:.ans.

But the camera.. and the E 5 requu-ernent tenuously held to life
notmthstandmg the lack of program success. Charyk's decision to
cancel the E-§ program had been taken on Monday, 4 December, Two
days later, Jack Carter of Itek prooosod to Charyk that tests be run
on Itek and Perkin,-Elmer lenses to determi.oemwhether an improved
lens might be subst1tuted for the ongmal in the stxll-pendmg 2204

- flight, A comparison began early in January, 33
While arrangements for that work were in train, Corter suggested

to General Greer that ’advances in the camera and satellite arts gince
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the start of E-5 should be adapted to a new reconnaissance system
based on the Itek E-5 camera. After reﬁning the original idea, he
formally submitted it on 19 December 1961, |

What Carter proposed was combining a single re-engineered
E-5 camera with the Dilc‘overer-(ﬁ-gn_ac-ap;ule, a Thor booster,
and ab modified Agena. * He estimated that thg;. resulting orbital system
wbuld have a &o- to four-day mission life. Exploiting the lower
altitude of the Discoverer satel;ite.' the modified E-5 promised object
definition on 'the order of four feet and, in combination with Kodak's
new SO-131 film, a resolution of about .100 liz;es per millimeter, 34

The idea was not unattractive. On 28 December 1961 General
Greer, Colonel H, L. Evans (his deputy), and Colonel King met with
Carter to discuss in greater detail both the concept and its application. |
Greer recommendedAthat -Charyk giv§ the proposal a careful heaiing.
The general suggested-. however, a complete aepartuie'ﬁom the
contract and management structure that. had.vchar’acter ized the original -
E-5 developfnent. He favored a cov?rtlp:ogram and an ;saociate’

contract arrangement that would put Itek (camera), General Electric

*

Although Itek's record in E-5 development was scarcely faultless,
the failures of the system had all originated in Atlas and Agena sub-
systems, mostly peculiar to the original E-5 design. Corona had
a much better record by late 1961, and Itek's reputation for camera
development was quite respectable. :

344 BYE 17017-74

Handie via Byeman/ Talent - Keyhole

TOP SECRET : Controls Only




NRO Approved For Release TP SEcRET-
(capsule), Lockheed (Agena), and Douglas (Thor) at roughly the same
.lerel, with Lockheed providing v)hatever eyetems engineering and
integration work might be needed. He felt that the Corona office
should have overall progrem management responsibility. (Corona
operated partly Ainside, partiy outside the established structure of
| Greer's organization, Greer havmg "focal point" authorxty but the -
Cl’.A still largely dxrectmg program affairs.)
The arguments favormg Carter s proposal were few but weighty.
There had been no real relaxation of the original E-5 requirement,
even though enthusiasm for the E-5 as a system had mostly evaporated.
The Carter approach o£fered a relatively i mexpennve way of performxng
the basic E-5 as sxgnment, given the proposition that leftover E-5
cameral would serve as the basis of all payloads. The greatest
technical problem was that E-5 camera systems. even if modified as
Itek proposed would weigh substantially more than M cameras.
But offsetting this was the potential of an improved Thor, then called
‘Thorad, which by utilizing the additional thrust of strap-on solid-foei-
Sergeant rockets could orbit such a payload. The near-terrrx availability
- of a Thor-boosted E-5 camera promie'ed.high-detail photographs of
Soviet installations sooner than any other reconnaxssance satel.hte in

o development. and at a much lower cost.
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| Undersecretary Charyk was disposeci to favor the idea. On
29 December he told Greer that he wanted some assurance of general
- . feaubility before committing himself and that he would make a decision -
once he had been fully briefed on the status of Thorad, the capsule
problem, and the details of preposed operations, >
S a Colonel H, L. Battle, . principal Air Force me.nager in the Corona
program, expressed initial reservations about the- soundness of the
- vappr'oach. He was quite reluctant to assign systems integration responsi-
- - bilities to Itek, an aspect of the original Carter proposal which General
Greer had dismissed in making his first recommendations to Charyk.
Battle was also apprehensive that the modified E-5 might become a
- substitute for Corona rather than an addition toA the exiating program,
a’ notion that did not stir up much‘ enthusiasm in the Corox;a office. 36
After giving the proposal further study, the Corona people
- suggested that the Central Intelligence .Agency eontract for the payload
(from Itek) and the recovery vehicle (from General Electric). Such an
_arrangement would make the new pProgram in many respects a contractual
ceunterpart'of' Corona itself. The Air Force Space Systeine' Division
" would, in that context, procure Thors and Agenas and Greer's organi-
zation would manage a covert systems engineering contract with Lockheed
M experience and refined estimatas indicated that the basic

Thor-~Agena combination could put the 775-pound payload, including

- ' ' 346 BYE 1701774

Handle via Byeman/ Talent - Keyhole

— ' —TOP SECREYT- , * Controls Only -



NRO Approved For Release TOP SECRET- |
| 40 pounds of filnl into a two-day polar orbi't. Average photographtc
altitude would be 140 nautical miles, although perigee would be about
| 100. Use of Tl_zorad would substaotially improve orbital life span.
'One Premise of development was a joint Itek-Lockheed Apeyload_'
_structure desigrl. Lockheed fabriceting the frémework.am_l shipping it
to Boston, where Itek would inetall the ,cam_ere system. After inspec-
tion and acceptance at Itek's plant,' the composite structure would be
shipped back to California where Lockheed would mate it with the
~ recovery capsule before sending it off to Vanden’berg'.

- With unmedxate program approval, 1t eeemed poeuble to get
the first payload dehvered by 22 August 1962 and later payloads at
one-month intervals therea.fter. The first hunch could be scheduled

for December 1962, It was generally assumed tha.t problems with
the booeter. or for that matter ww.th the Agena. would be slight because
~ the peyload would be essentidly interchangeable with those bemg built
for Corona operatxone. whxch then were going rather well. Thor engines’
would be the pacing 1tems unless there was a shppnge in payload
fabrication,
Initially it appeared that the cost of development and initial

. payload procurement would totalm Costs would be somewhat

higher, however. if Thorad were used--an expedient that would give

the system a e:x-day life, 37
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| Wit;hin Greer's organization, thé 'Carter proposal was called
Lanyard, a word known only to about a dozen people during the first
- weeks of program c.onsideration‘. * |

Not much could be done until Charyk obtained an essential

endorserxieni of Lanyard from the Secretary of Defense, the genei;al
—_ ‘conc_urrel;xce of CIA, and final approval from tﬁe National Security .
Council. By early J anuary 1962, much of the general ﬁnc,ertai.nty had
- dissipated. In response to a request from Defense Secretary R, S,
C e McNamara, Dr. Chat);k prepared a general resume of the stafua of
“and the 0ptiona. open to satellite reconnaissance for the next
- year or so. The information ;vas needed for the President's "special
- group, "' which conducted periodic reviews of 'general reconnaissance
program status. In his résu.me, Charyk included a paragraph declaring
__- 3 the feasibility of the LanE;-d approach and a 'statement that the recon-
A

naissanqe office was giving seriousAconsideratiozi to funding the program.
Colonel J, R, Martin, head of Charyk's special staff, carried the
_proposal directly to McNamara for final review. McNamara went over

- . the draft in detail, making only one significant suggestion for change.

- *
The word first appears in an 11 January 1962 memorandum written
in the Pentagon but it was earlier used as the code identifier for
- ""the simplified E-5" in discussions on the West Coast, A special
Lanyard clearance procedure was in effect by late February.
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Instead of proposing the psssibility of Lanyard development, he told .
Martin, the resume should sis.te that developmentiwss in ﬁrogress.

So modified, the memorandtim srent forward for Secretary
McNamara's signstiire. For practical purposes, it represented
approval of Lanyard developuient. Nevertheless, it seemed uriwise
to do much towsrd formally starting work until final endorsements
had been received from the presidential review level.

The McNamara memorandum did not go forward for National
Security Council review until March 1962, More than a month eerlier,
on 22 January, . .Undersecretary Cha.ryk discussed,Ls.n&d's situation
and prospects with General Greer and the West Cosst project group.
He emphasized that La. nErd would be, m at least one sense. competi-

tive with the current notion of
NS AR
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Lanyard he characterized as a probable

transitory development to insure against the consequences ofm
' ' N

"
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| By early February, Battle had Tefined the financial estimates
‘and had committed'LanErd to the ;I'horad approach, If was now plain
that payloads wou.ld cost at least R Thorad development

' anotheru\Thors and Agenas for the five proposed launches
would 'cost another“

Although the cost figures were no longer quite aé attractive
as they had seemed a month earlier, compensating technical advantages
had appeared. Close study of Lanyard mission potential indicated that
because of the improved thrust of th@'l'horad_the guidance systems in
both the Thor #nd the Agena could be operated .over longer periods than
had been anticipated. A considerably enhaz;ced Precision in orbital -
injection would resuit. Additionally, it now appeared that a 15-day life
for the bLanErd éystem might be .a.chievable.
Convinced of Lanyard's .appeal and reassured by McN.unara's
— pPrevious endorsement of the program, Charyk decided tokrequest

Lanyard approval in a pending presentation to the "special group, "

.
N\ >
N ’ ‘ .
— mnd planned to present the pProgram in that light,

The still embryonic Lanyard project fegm was developing a
different outlook. | Characteristically, those who became intimafely

asso_ciated with LanErd tended, in time, to forget or ignore the original
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concept of Lanyard as a t:ansitofy. interim program. In the eyes
. of its managers--and its contractors--it acquiréd an aura of perma-

nence that Charyk had not intended. More than a year later, when

LanEd

there was relatively little program office -
E acknowledgement of Lanyard's. transient statua.‘o
Still undecided in March 1962 was the question of who should

administer the covert contracts with Itek, General Electric, and

Lockheed. The matter was complicated by the nature of the still embryonic

National Reconnaissance Organization (NRQ), headed by Charyk, which
included both CIA and USAF participants in satellite reconnaissance.
Although it seemed inevitable that the NRO would be the actual Lanyard

program custodian, effective control tended to remain with the organi;

zation that directly administered the contracts. The CIA had been fully

cognizant of the Lanyard affair virtually since its inception and CIA
management of covert contracts had been one of Colonel Battle's first

. suggestions. Yet Carter's proposal had first been made to 'Greer, E;S
had been a Samos pfogram. and there seemed no’ compglling reason

: *
"for allowing it to drift into another organization's control.

* The evolution of the NRO and its influence on the progress of the
‘several satellite reconnaissance programs is the subject of a separate
chapter. For the purposes of this portion of the narrative it seems
sufficient to note that the organization existed and that its functions
and authorities had not been entirely clarified, ‘
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On that ambiguous note, General Greerf-anxious to get Lanxard
underway before its value was oubotantiauy.leesened by the passage of
time--suggested to Brigadier General R, D, Curtin, heading Charyk's
NRO staff, that he be authorlzed to let a "evel of effort" contract. mth
Itek to cover an initial 36 days of work. He also urged the need to start
work on a covert eover pPlan, since a fu'st launch was planned for

December 1962, only 10 months distant, Acknowledgmg that he was

uncertain what decision might be made on the matter of contract authority, . .

Greer suggested that it would be better to have the CIA_ take such first
steps if it seemed probable that the agenoy would ultimately get program
management authority. 4 .

That the program would be totally covert and not, as proposed at
one point a h:.ghly secure "white" effort, became certain during the
third week of February 1962. Stimulated by CIA‘ concern about the rather
large numbers of people who were becoming aware of such "ultra sensitive"
covert prog:l'ams‘as Corona and Argon, President J, F, Kennedy directed

that only mdwxduals spec:.ﬁcally approved by the CIA could become

involved in the Lanyard effort. By implication, in so ruling, the Presldent

-also approved the Lanyard program and made the CIA its custodian.

Charyk planned to recommend to the President's Special Committee on

Reconnaissance that Lanzard be handled as Corona had been.
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Early in April the undersecretary found a way to apht the hatr.
letting CIA have contract responnbllity but keeping the critical techni-
cal elements of program management in Greer'n hands. He proposed
to Herbert Scoville, CIA's Deputy Director for Research and Richard '
Bissell's euccese-or' as de facto manager of the CIA's role in satellite
reconnaissance. that Greer‘be made immediately ,resnonsible for all
Lanyard contracts except the covert agreements, that CIA administer
all covert contracts, and that Greer be ""completely responsible for

' technical management of Lanyard," mcluding the payload and recovery |
elements, That line of command wodld be_ reinforced by rna'king the
configuration control board responsive only to Greer.

Operatlons would be patterned after Corona; In effect CIA
would exercise responsibility for Pre-misgion plannmg and on-orbit
operatxonal dec1sions involving target selection. The CIA would also
manage security aspects of the program., Communication. would employ
Corona 'meuage circuits

The solution Charyk proposed was a compronuee between the
orxgxnal concept of management by the Corona office under Greer'e
direction, and management along the lines of E_tz.o_ne -- -which meant
by the CIA, Charyk retninded Scoville on 2 April that it was urgently |

necessary to agree on a division of responsibilities if the NRO was to
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meet the schedules promised te tne President. And he noted that some
Project actwity had begun even without an agreement on responsibilites, 42

The need for such a commumeatxon, in effect a negotxated agree-
ment between the director of the NRO and his nominal deputy, could be
appreciated only in the context of personal and organization animosiiy
that had develoPed since the departure of Bissell, Scoville's predecessor.
The evidence would indicate that President Kennedy approved the La Lanyard
approach early in March but that differences between NRO and A, or
between Charyk and Scoville, delayed fur_ther action for at least three
weeks, -

Scoville eventually accepted the Charyk proposal of 2 April, though
remarking that giving General Greer the total reeponsxb:.hty for technical
management of all aspects of L anyard was a deperture from M
precedents.

Details of the arrangement were somewhat more complex than
could be summarized in the phrase "complete technical management
responsibility, " but that was the essence of the arrangement. The

immediate pProgram director would be Colonel Battle, though he would

‘be entirely reeponeible to General Greer rather than, as with Corona,

to CIA for some matters, And a.lthough CIA had the authonty to make
"on-orbit operations'' decisions, Greer would exercnse a techmcal '

decxsmn function during the conduct of LanErd missions. In case of
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conflicts, Charyk would decide--if time pertmtted, otherwise Greer
preval.led Absolute CIA control of Lanyard secunty was tempered

by the ruling that General Greer would determine program need-to-know,
only quest:.ono 1.nvolvmg People not engaged in program management
being subject to a Jomt agreement between Charyk and the CIA. Finally,
the Corona secure teletype network was to be extended to include Greer's

group, Charyk's office, and the NRO staff. (Untxl that time the Corona

" of complete mforrnatmn. )43

Even before Charyk and Scoville reached the:.r u.nderstandxnge
on program responsibilities, L anyard had begun the transition from
Proposal to deveIOpment By 28 March 1962, Lockheed had been auth-
orized to construct fxve orbxtal syetems in accordance with techmcal
instructions originated by Greer's staff. Pending negotiation of a formal
contract, Lockheed was perrmtted to spendW4

As in the past one of the first problems that had to be faced was
getting E under cover, The Program was largely based on the use
of existing E-5 cameras which had been openly developed and procured
for the AirkForce inventory, Arranging to have them disappear from
accountability mthout actually leaving Itek's possession promised to be

tr1cky.
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The affair was arranged by an ingenuous feint. Using ordinary
communiéation channels, Itek offered to buy from Lockheed the res 1dual
- inventory of E-5 eqtupment The sale price came toN
roughly 55 percent of what the gevernment had paid upon original
delivery. The money actually was provided by the CIA and, as paid,

— | represented the firstwof program funding. For the record,
N
General Greer formally asked Air Force Systems Command headquartere
to authorize transfer of the residual E-5 mventory to Itek After an
- appropriate interchange of coorc!inat'ion correspondence which alerted
all those earlier concerned in E-5 affairs, permission was granted,
As far as the "white" satellite organization knew, E-5 was dead and
- buried. Itek had legal and physical possession of the cameras -and could
proceed to modify them to Lanyard specifieations without alerting anyone.
Other elements of the defunct E-5, 1nc1ud1ng a test chamber and
— a collectlon of relatively expenslve epec:.ahzed toohng, had remained at
the Itek plant near Boston. ' Itek asked that all such property be trans-
ferred from the E-5 contract to an existing industrial facilities contract
-~ between Itek and anht-Petterson Air Force Base. At the same tune,
the camera contractor submitted a list of non-usable items, such as the
E-5 fairing, lens barrels, and the like, to be processed as scrap under

- the authority of the local Air Force plant representative, The remaining
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E-5 residue was the subject of another Itek offér'to buy, which recewed
routine approval. Because some conscientious procurement monitor
might protest Air Force readmess to sell scarce hlgh qQuality lenses
.at 50 or 60 cents on the dollar, the lenses were exempted from the
arrangement and nominally asugned to the Aeronautlcal Research Labo-
' ra.tory at Wrtght-Patterson. Actua.lly. they were transferred to Itek on
a hand receipt, This seemingly mtncate sequence of actlons wu. in
praéticé, less cornplicated than ma.ny routine matters of covert contract
administration, It succeeded in getting the necessary équlpment trans-
| ferred to Itek so c1rcnmspectly that no suspicion wasg aroused. And
since Itek facxhtles included a '"black® area where Corona cameras had
been developed and’ built. no difficulty was encountered thereafter in
concealing the actual rrxodificatioh work.45

By early May 1962, Lanyard technical Proposals from Itek,

‘tions totalingw while General Electric had received
advance author;z;txon' totahngm Program costs for the
three were then estimated atwof which Itek would receive

mand Léckhee“ The total still was less than

General Greer's estimate that the payloads would cost all of thew
\

46
-recovered from the E-5 termination,
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The Lanyard I;anoramic' camera aygtgm was then expected to
weigh 635 pounds, the cassette 20 pounds, and the stellar-index Camera
system another 20 pounds. About 78 pounds of film would be carried
for the main camera plus two pounds for fhe Stellar-index system,

Greer had suggested that six additional cameras be added to the original

o Lanyard order for use dui'ing calendar 1964, but Undersecretary Charyk

had balked, limiting the total Procurement, for the moment, to five
cameras.. Charyk agreed to consider buying two-additional cameras

for 1963, ho':viéver. The approved five-vehicle pProgram, including

47
. boosters and launch costs, would run about m

’ N\
Not until October 1962 was that basic schedule modified, and

“then By the purchase of three additional Lanyard payloads which would

provide for

N

The new paﬁ.bads

were tentai:ively slated for launch during J anuary, February, and March

48 .
1964, Total costs for the Lockheed and Itek portions of the program

thus rose, for the eight programmed flights, to“ndm

' 4
respectively, up a total of”ver the original Program estimate. ?

The cost of the entire Lanyard effort, it developed, would increase

about‘to a total ON The éros pect that

early success in Lanyard flights would cause a further extension of
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'the pr'o'grar'n appeared later in October, when Itek wae authorued to
buy optlcal glaes needed for nine addztxonal syeteme. Since the coet
was less tha‘.owever. notlung in the way of a significant
‘€ommitment to a continuing nErd effort could be deduced from the
decision. Lead time for optical glass was the most critical element
in long-term planning, so such a purchase implied no rnore than
elementary precautions against unanticipated problems. >0
The immediate responsibility for technical aspects of LanErd
- development was firmiy fixed by enrly July, with the assignment of
: Majolme the offl.cer reaponnble for the Camera system. _
: Redelegation of contracting ofﬁcer authority frotn CIA head- |
quarters to Arthur Leech (a CIA officer auigned within the SAFSP
establishment) served to pin-domi responsibility for the contractual
‘ elements of the program. Leach was formally empowered to aAign all
covert contracting documente "regardleu of amount" provided only
that the pProper funding allocations had pPreviously been approved 51
Such a measure promised additional’ safeguards for the security o; the
- basic Corona acthty. a matter about which CIA headquarters was -
expressing increased concern as the unfoldmg of La Lanyard exposed
more and more people to the facte concerning the ongm of the LanE

film recovery techmque.
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In the midst of Lanyard acceleration there developed a new
squabble over the 8cope of National Reconnais -aﬁce Organization -

respoﬁsibilities, and in consequence the funding authorigations for

Lanyard became embedded in an organiiational dispute between Charyk -

and Scoville, In Sepiember and October 1962, the question of whether
CIA would asaurﬁe total relponnibilif.;y for all co'vert éontracting in
satellite Teconnaissance became a warm iuue.’.t While it went un-
resolved, funds for LanE. rd and other covert Programs were withheld,
By October, the reserve of NRO funds had vanished and, in General
Greer's words, the contractors were working on trust, 52 The problem
was ultimately resolved by' compromise, bt;t no't before alarming bpth
General Greer's establishment and the LanEr_d. contractors,

Late in 1§62 there was soﬁze difficulty with schedules for the
stellar-indexing cameras which, in the case of Lanyard, were vital
to the functioning of the total system. Stellar-index records were the

only sources of attitude reference provided in the Lanyard system,

* o
The rather complicated question of authority and responsibility is
discussed in greater detail in a following chapter on the NRO, In
essence, the CIA did not want to agsume covert contracting responsi-
bilities for all Programs, arguing that eéxXposure was certain if itg
relatively small activities in that area were increased by such programs
a \*Charyk, as director of the NRO, wanted a rigid definition

“of" responsibilities which w. ld effectively confine CIA to

security and covert contracting (plus certain operational functions),

. but which would give NRO directors complete technical authority.

Corona, still largely controlled in technical and financial areas by
e CIA, was the real question at stake. :

.3
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. nov'horizon Camera being incorpot;ated. (Eﬁa systems included a , -
: h;rizon camera, pex;mi'ttipg independent deter_r;xinatidn of vehicle
attitude a‘n& miaking stell;r-'mdex informatiqn ; HigMy useful but not
vital accessory.) In October, the configuratiqn contro'l board decided -
that the stell;:-indék cameras in Lasyard should incorpbrate a
capacity for 200 feet of index film and 250 feet of stellar film--a
substantial i;ncrease over the amou'nt’originally co.ntemplated. After -

some minor quibbling over costs and fees, Itek began working on the

|

change, Difficﬁltiea Came in Decémber. when Itek disclosed that the

I

able before mid;Maxjch 1963-;some two weeks after the -currez.xtly

I

scheduled first flight date, The Ppossibility that one or two Lanyards

!
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The chief difficulty encountered in payload development arose
from deficienciee iu and shortages of test equipment and related
facilities, . .By blovember 1962, a general shppage in'several subsystems
had cast doubt on the validity of the very t:.ght delivery schedule. In
September, platten fabrication problems delayed progress. - By late
OEtober. difficulties in matalling the thermal blanket for the camera
eubsystern were becommg critical. Agena completion had shpped a
week by early November, anu construction of the joint between the
Ageua and the Payload section was then two weeks behind. By the time
Itek was ready to ship the first camera subsystem it had become
essential to waive requirements for full qualification of the beryllium
mirror and to provide for a later retrofit of the data block recording
subsystem, which had operated poorly in preliminary tests. The
stellar-mdex unit was not yet available and could not be tested in
conjunction with the main camera. More significant, tbough not
immediately recognized as such, was a notation that a light corona
effect had caused film fogging in some of the early camera system
checks. 55 |

Notwithstandiné such difficulties, each of which brieﬂ.y seemed
fo pPresage a major crisis, Itek managed to push the first Lanyard
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. Camera system through prelimmary acceptance tests by 19 December
| 1962, Changes to the berylhum mirror still were necessary, however,
and final optical tests could not be run until a critical test facility
had been completed and checked out. Lockheed was still reporting
trouble with thermal shielding and tlxe roll joint structure, with modi-
| fications of the command decoder unit, and thh fscxhty qualencatzon. 56
One of the problems of the La Lanyard schedule was mherent: the

fxrst launch vehxcle would be as unique as its payload The initial

now generally called TAT rather than Thorad. Additionally, the Bell
Telephone Laboratories’ guxdance system which later was to be made
~ integral with the Agena stage would, for the first launch be located
| Am the Thor. Thus a special set of ascent equa'tions Was required,
: Additionally, the program offzce hOped to use | Lanyard mission data
A- in planning for later low-altitude Corona flxghts and in obtaining precise
. information on the Prospective life expectancy of the dual-capsule
Corona-J systems scheduled for firgt use durmg the spring of 1963,
The abundance of such factors thoroughly compounded the normally |
hectxc envu-onment of any first flight,
Remarkably enough, LanErd expenenced relatwely few signifi-

cant changes durmg its early development, The substitution of a
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" beryllium mirror structure for the aluminum structure originally

Planned was one which would have long-term inﬂgence. and complexi-
ties of the stéll;r-index Camera installation Promised to be important,
but on the‘whole the program had been rather stable. (The beryllium
structure provided better rigidity than aluminum at a 40-i:ound saving
in weight, but the additipnal film capa;city of th? stellar-index camera
unit absorbed much of the difference.)ss, In that LanErd was signifi-
cantly different from its E-5 pPredecessor, however, it represented

a continuing development problem, one not completely obvious if the
abbreviated system development u:hedulé was used asb an indicator

of design novelty,

Apart from being considérably}lighter than thé E-5, largely a
facto;: of employing one rather th#n two c;meras._ Lan&rd Principally
differed from the original system in that only the film was recovered
from Lanyard flights, E-.s5 Tecovery had included both cameras and
virtually the entire forward structure of the total aystém. Additionally,
Lan&rd employed a unique roll-joint_ technique, which pPermitted the
camera to point toward selected ground targets without requiring a
roll maneuver by the Agena, bFi_nally. the new system was based on
single-camera 8tereo techniques. Its pictures would cover a 50-nautical-

mile swath eight :miles deep along the flight path, with a 10 percent
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overlap. Ten of the major E-5 subsystems were mcorporated in Lanzgrd
' Seven others had been completely ehrmnated { mclndmg a welghty and
complex computer), and the remaining five had been substantially
| sirnplified.

E-5 had been a pressurized system. Lanyard resembled Corona

in operating at ambx.ent pressures, Sunplexcatxon had its most marked

effect in the film transport and shutter mechanisms, which leaned
heavily on Corona experience. 29 Thedynamic operating modes of
Corona and L anyard cameras were quite sum.lar. which was not
surprising since both were Itek developments stemming from 1959
concepts. Nonetheless. in bulk and in many of their physxcal details
the two systems were more dissimilar than migbt have been anticipated,
given the fact that the La nErd approach involved substztutmg Corona
techniques for those of the original E-5,

The recovery Ssequence was a real point of difference between
Lanyard end E-5. The original E-5 capsule design had been markedly
influenced by the notion of modifying the payload section to a manned- _
space-flight configuration, Although recovery and re-use of an expensxve

| camera was the customary Justiflcatlon for provxsxons that would requxre A
reentry of the entire E-5 front end, the remarkable likeness between the
E-5 capsule and that proposed by Lockheed for the abortive Man-ln-

Space-Soonest system (1958) could not be 1gnored.
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Sseparate recovery events was to increase pressurization of the capeule
by seven to ten pounds, to stlffen it for reentry. The Agena was then
reoriented so that engine 1gmt10n would effect capsule eJectmn, the

mirror was jettisoned and the lens retracted. The covers on the

- various apertures for mirrors and lenses were closed to shield mterxor

components agamst reentry heating effects, Thereefter the entire
camera compartment separated from the Agena. After calesule Passage
through the upper atmosphere, the fa;iring doors were opened, the
drogue gun fired, and the drogue chute released. Drogue and mid-body
fairings were next jettisoned, followed by depleyment of the main
Parachute, discerd of the ablative shield, and inflation of the water
impact bags, '

Lanyard's recovery sequence was, by comparison, quite simple,
After Agena reorientation and severance of the film, the film gate was
sealed, the recovery capsule system Beparated from the Camera, the
retro-rockets f1red and reentry commenced Deployment ﬁrst of the
drogue chute and subsequently of the main chute completed the seven
major events of reentry,

Adoption of Corone-proven techniques implied several significant

advances toward a simpler system. Elimination of pressurization

3
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promised to reduce a potential for image degradation arising from
internal air turbulence and to eliminate any need for‘ internal error
‘control stemining from pressurization factors. »LanErd needed no
counterbalance for the linear motion effects of the image motion
control mechanism, elu'ninating requirements for the servo-drive
counterweights needed on the E- 5 image motion compensator. (In
Lan&rd. the Agena could be programmed to ignore rate inputs that
fell below two milliradians per second.) Sumlarly, Lanyard required
no COunterWeights for spool actions, as in the E- 5 since in LanErd
film take-up forces were compensated for by counter-rot;tion on the -

- pitch axis of the orbiting vehicle, 6o

~ The proof of the pudding remained for tlie future, oi course.
Most sa.tellite reconnaissance programs of the past had been notably
iiigh on promise and substantially limited in performance--leading to
| . a notoriously high mortality rate. In December 1962, wlien the first

LanErd system was being assembled for transport to Vandenberg, the .
last of. the original Samos systems, the E-6, was in the process of
cancellation. To that time, only Corona and its siblings had returned
reconnaissance pictures. (Products of the single successful E-1

_ flight were treated as interesting photographs taken from or_bit- -curios

with no real potential for utility.) And in the case of Lanyard, a
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.  question of requirement's had begun to ¢loud prospects. As early as-
‘ Augu_st’l962, the Naﬁoul Photographic Interpretation Center (NPIC)
had registered with NRO Director Charyk a mild disclaimer of belief
" in any real ;xeed for Lanyard. NPIC expres.sed dﬁubts. ‘based ghieﬂy
on Corona experience, that tbe hn&’ d vehicle could be programmed
with sufficient precision to pProvide stereo Coverage of vital targets,
NPIC suggested that Lanyard's limited transverse, which would permit
. photographs of a 50-mile strip ffom a IZS;mﬂe.orbit,‘ was too slight
for surveillance aﬁsignments although the probai:le photographic
quality of the system indicated that surveillance should be its chief role,
As it happened, NPIC's real interest of the mo‘ment was induciﬁg thé
NRO to improve th.e stellar-camera features 'c.>f Lanyard, a move to
enhance the value of the recovered product by increasing cbnfidence
that the pre;:i'se location of the photographed area could be determined.
But the inquiry had an ominous ring, nonetheless. o1
Perhaps anticipating that the tempo of quibblin_g ‘would increase
‘with time, General Greer late in September 1962 approached Under-

secretary Charyk with the suggestion that it might be useful to conduct

mechnical evaluation of the | ‘Lanya_rc_i systems.

A similar evaluation had recently been completed for the E-6 and Mural .

General Greer emphasized, however, that the pPrimary purpose of the ,
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study should be to uncover any payload technical pProblems that might
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There were other advanta.gej to the sttidy--and some possible
din.dvantages. On the negative side, it wag éonceivable that a weightéd
evaluation would lead to a finding that Lanyard promised considerably

‘more in the way of reconnaissance value - _Unlikely though

such an outcome seemed, Lanmd'- capacity for wide-sweep photography
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It would be advantageous to the

reconnaxsunce pPrograms, in the long term, 1f the study showed early
that no real need for Lan&rd existed; connderable money would be
saved by cancelling the program at an early stage rather than, as with

E- 5 and E-6, after development was essentu.lly complete ‘and flight

test well along.
AN - N

w Greer was particularly concerned lest it should later

BYE 17017-74
Handle via Byeman/ Talent - Keyhole

369
Controls Only . ' m

.A “ . K 2 \
have been overlooked in
N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ .



NRO Approved For Release

seem that his group was specializing in the deveIOpment of redundant

' expensxve, and duphcatwe systems.

No formal answer to General Greer's suggestion came back.
Instead, Charyk told the general early in October 1962 that there was
\
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It was during the laté months of 1962 that the Lanyard develop-
merit process began to encounter a succession of seemingly minor
difficulties which, standing alone, meant httle, but when taken together
tended to delay the availability of critical articles. The camera portxon
had been mated to the frame of the orbital vehicle by early J anuary 1963
and about a third of the total flight preparation routine had been com-
pleted. . But delays in availability of the Agena set back the start of
compatibility testing by a week at that point, causing a general slip
in schedules. The Program office, f_ul_ly aware that some such problems -
were inevitable, had inserted a small pad of slack ti;lue early in the |
de.velopmeﬂt. Unhappily, Itek and Lockheed had eroded away most of
that cushion somewhat earlier. By mid- -January, Lockheed was con- _

ceding to "an extremely tight situation." If any major problems
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d, flight schedules would be Jjeopardized. Schedulee were

. then so txght that the fast sequence of camera tests had been re-

scheduled to follow rather than precede system environm‘ent checks,
a change required by the delayed availability of a completely euitable '
calibration facility, b4

On 31 January, Itek advised Lockheed that the beryllium mirror
eriginally slated for use with the first LanErd flight payload was "not
acceptable.' The camera firm recommended using one of the aluminum
mirrors already avaiia.ble. since a beryllium replacement could. not be
provided before 11 februa:y and che deadlinefor shipment of the
qualified payload to Vandenberg was 15 Febfuary. (An alumxnum mlrror
had been installed in the fu-st flight system for use through ground |
tests, being scheduled for replacement shortly before final subsystem
vchecke. What Itek was actually proposing, therefore, was retention
“of the aluminum mirror for the first flight.) Lockheed, after giving
the matter considerable attention, concluded that a beryllmm mirror
was ''essential to program objectivee " and held out for the original
plan. Itek finally agreed drawing the needed miiror from another
Lanﬁrd system in final aseembly. 65

In the meantlme, a succession of failures in both the payload

'section and in the thermal altitude simulator chamber had effectively

BYE 17017-74
Handle via Byeman/ Talent - Keyhole

Controls Only - - “TOP-SECRET-

37




~ NRO Approved For Release

. .ended hope that dr.iginal flight schedules -might be maintained. The -

first unit entere& the thermal-iltitude chamber on 5 February,

roughly a week late., Two ddys later it had to be removed for failure

. analysis and necessary ﬁmdification. An incorrect command from

the test console had induced roll-joint failure. (The unit overran its

rotation limit of 30 degrees, severing the connecting cable.) Addition-

ally, electromagnetic interference had shorted out the pProgrammer
clock, and it developed that telemetry needs of the stellar-index
'c_ameré'had not bgen satisfied before the tests started. |

After three shifts worked at rewiring the unit, it started through
the test chamber again on 8 February., The tests were halted the
following day when the roll.-joint refused to respond to cbmmands and
the cameras ignored automatic sﬁut-down signals. This tl.me the
roll-joint had failéd because of a short circuit in the cémera wiring

harness. Quick repair permitted a test resumption by 11 ngruary;

~ but later that day there was a repetition of tﬁe Ccamera mode failure.

Wearily, test personnel pulled the payload section out of the test
chamber and sent it back to assembly. 66 _

| The fourth aftempt at a thermal-altitude chamber test began
on 13 February. The stellar-index camera failed the next day, during

a cold chamber exposure. Coni:urrenﬂy. roll-joint difficulties reappeared.
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| In this instance, however;' the roll-joint problem was traced to a fault
in the Lanyard's command decoder unit, The stellar-index Camera
failure was mechahical' in origin, wlﬁle refusal of the main camera
to shut down on commaid (another ptoblem vhi;h had reappeared)
was attributed to a faulty transformgr. After each of these def§§t3
had been corrected, the system finally completed its thermal-aititude
checks on 18 February. The missing mirror made its appearance’
four days later. After a successionAof minor difficulties which further
slov;red progress, the subsysteqi tests were completed on 4 March.
The shipment left Sunnyvale the next day. 67
In one respect, the frustrating delays in completing Lanyard 'A
4 ground. qualification seemgd to have been fortunate. While Lanyard
had been stalled in chamber tests, a standard Corona payload had
been substituted in the launch schedule~-the first TAT booster laﬁnch,
on 28 February, Because of a technician's failure to press hard
enough when inserting an umbxhcal connector, one of the TAT's solid
rocket units did not ignite and the satellite was lost. But the skein 3
of misfortune which had accumulated about the first Lanyard was ﬁot
ye't complete. When the launch finally carhe. on 18 March, it was

unsuccessful. Because of an electrical system failure, the gas valves

which governed Agena stabilization during injection operated only for
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{the first eecond of Agena burn. Lackmg attitude control, the Agena
stage began to roll at a rate which built up to 24 degrees per second
at burnout, Burnout came 13 seconds eariy; probably because centrifu-.
gal force generated by the rapid roll rate prevented fuel from reaching
the ignition chamber. The last hope for a miracle vanished when the
— ~ Kodiak station failed to report any contact with the satellite at the -
time of its first scheduled appc.ea.ra.n,c:e.68
Lack of success in the first L anyard launch was a most untlmely
— ' misfortnne. Starting with a Corona la_unch on 7 January and including
the initial TAT failure on 28 February, three successive attempts to
obtain coverage of key Soviet areas had been barren. No vphoto'graphs
— - had been returned since 18 December 1962, a situation which brought
_expressions of particular concerﬁ both from the new director of the
NRO, Brockway McMillan, and from CIA's Herbert Scoville. (Even
- | before the abortive Lanyard trial, McMillan had directed a "maximum

effort" to get early returns from a Corona-Mural, a course urged by

CIA. Indeed, Scoville had suggested substituting a "normal"

- Corona-Mural payload for the first La Lanyard, 2 measure that was

unpractxcal in the time remaining before the Lan Lanyard launch. )
In the wake of the Lanyard failure, separate and detailed

— reports covering flight difficulties wenf to Secretary‘McNamara and

— . 374 :
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CIA ﬁreqtor John McCone. Scoville, though unhappy with the con-

tinued absence of photographs, seemed to be fayorably impresséfl

) by the forceful approach General Greer's qrgﬁzation was taking
toward Lanyard difficultigs.~ McMillan agreed with Greer's observﬁ-
tion that there was no useful or consistent pattern to the recent
failures and that the best course for the moment was to conﬁ;lue, ,
scheduled launches. (Two Corona flights were set for April and one
for what remained of March, ). In the case of Lanyard, the mattér of
greatest urgency was to discover precisely what had caused the
electricai failure in the Agena and to prévént its 're'currence. The
best explanation seemed to be that”the act of blowing off the camera
doéra immediately after booster separatioix i:ad somehow brought Qn
a short circuit in a Jjunction box, .but determined efforts to reproduce

- the effect in ground tests were fruitless, 70

In the meantime, while the first La'nErd had been moving

toward a most premature reenfry, the project had become the center
of a determinéd CIA effort to reassert greater control over major
elements of the satellite reconnaissance effort. Late in Februarf

1963, the agency urged that Lanyard security procedures be merged

with the extant Corona-Mural system, the name itself to survive:

only as a camera identifier. By implication, since Lanyard was
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approaching the statuj of an operational system (from the agency view-

point, at least), the entire program would thereafter conform to the

pattern established for Corona-Mural, General Greer, speaking as

Lanyard program director, voiced firm opposition to the notion. In
this stand he was supported by the NRO staff. But the agency arguments
seemed to stand a considerable chance 'at the moment, since Under-
secretary Charyk was leaving government service at the end of February

and no successor for the post of NRO director had been named. Indeed,

" it seemed possible to some reconnaissance program participants that

the departure of Dr. Charyk might signal the end of the NRO itself.

The appointmefxt of Dr. Brockway McMillan to succeed Charyk
early in March scﬁttled rﬁmors that the NRO would be discontinued
and for practical purpose§ channelled’the current Lanyard format
controversy into a somewhat unrealistic discussion of security procedures.
In that area too, it developed, General Greer had a highly defensible
position, He po.inted out,’b with quiet logic, that the agency was actually
advocating establishment of dual security sysfems, one of a general
nature for members of 'the Washington' es.tablishment, and ahother rigidly
cor;xparhnented for personnel in the various field stations. That arrange-
ment, Greer suggested would be an invitation to security compromise

since it would mev1tably cause the proliferation of artifical security
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| compartmexita. He expressed particular concern at the increaamg
 abundance of code words and the fertility of the creation process
suggesting that what was needed was not so much the elimination of
One security category (Lanzard) as a careful plan for a totally new
approach, one adaptable to the real situation. n
For the moment, at least, the security clearance situation did
not change, But immediately before the first Lanyard launch General
Greer proposed that his establishment be made the action addressee
on launch and'orbit operation meuages‘ - He observed that such a
change was entirely logical in the light of Lanyard's technical adoles-
cence, (The system is "clearly in the early R&D stage, ' Greer pointed
out. ) -ClA'a anyard agent, Colonel J. C. Ledford, instantly responded
* that until relieved of responaibiliiy for "satellite t.niuions under my
control' he proposed to follow "estabiished procedures." In this
instance, he meant to assert the authority to decide when an early
'recovery was ziecessary, a matter that Greer (as director of the
techmcal Program) felt better quahfzed to judge and wlnch by the terms
of the or1gmal E rd agreements of April 1962, ‘was his responsibil -
1ty in any case, | |
The issue was resolved by NRO Dn'ector McMillan's ruling

that Greer would exerczse responsibility for all actions on which
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euccelsful Tecovery hinged except that he would not extend a mission
once the operatxonal control center in Washington had decided on an
early recovery, Such an early recovery decuion was, however, to

be based only on consxderatmns of reconnaissance urgency, the

Probability that mission success might be endangered by some special

72
hazard, or political expediency, Since that ruhng confirmed General
Greer in the reeponsibllity for deciding all other issues, including
that of how satellite functlomng on orbit should ftgure in the timing of

recovery operations, it had the effect of strengthemng the authority -

. of the Program office and the pProgram du-ector. It did not entirely

resolve the basic is sue, hcwever. Colonel Ledford continued to insist
that his organization had the basic responsibility for 'the developmeht
of payloads and'methods of 0peracion" as well as overall security, 73
The vita}ity of the La E rd reqmrement was not seriously
Questioned during the authority and reaponsibility discussions of the
spring of 1963, Indeed, John A, McCone, in his role as chairman of
the United States Intelligence Board, told McMillan early in April 1963

thé it

would be advisable to purchase additlonal Lan E » thus msurmg the
receipt of hlgh resolution coverage during the period August 1963 to

August 1964
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But at the time there was considerably4 less assurance of
LanErd succeuW Not until mid-April dxd tix'e |
second LanErd ‘get throﬁgh its preflight checks and 80 to Vandenberg.

It did not leave the pad until 18 May. * Then, for a tiine. all seemed
to go well. The boosters and the Agena operated properly, injection
into orbit was ac‘curate, and everything needed for a. first t}ial of the
camera system appeared to be availabie. But the payload refused to
r\espond to ground commands.--a' relpctance finally ascribed to the
fact that no electrical péwer was getting to the decoder, which fherefore
could not hear the comm#nds. There was no way to route orders around ‘
- the decoder cirquit and the possibility that the ailment might heal itself
Was unrealistically remote. All that could be done was to attempt
recovery, using the "lifeboat" system (which was independent of the
main command circuitry aﬁd had its own ma'gnetrom;ter. and gas supply).
On 21 May the capsule was recovéred from @e water near Hawaii.

LanErd IO proved no more useful to the reconnaissance program than
.75 ‘ |

LanErd 1.

Reminiscent in some degree of the problems which had plagued

the early E-5 flights, the difficulty of second Lanyard (vehicle 1165)

*
Lanyard II did not have as much difficulty as Lanyard [ in qualifying
for launch, but it did encounter problems similar to those noted above
in the case of the first Lan rd. There is no point to detailing them,
 however; nothing of major significance to the total program emerged.
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wasg eventually traced to a short circuit of uncertain origin on the
| payload side of the interface with the Agena, In all pProbability, a
faulty cannon Plug connector was the cause, since that was one of the
few suspect items which could go undetected during the prelaunch
' checkout process. The sbvious remedy, which was immediately
adopted, was to revise checkout Procedures. Additionany, a stepped-
up rsutine of shock and ﬁbraﬁqn tssting‘ was grafted to the existent
Program and greater emphasis was accorded payload integration
testing. 76 |
o One of the problems peculiar to early 1963 ﬂights arose from
the introduction of the Agena D--the "standardxzed" upper stage. Over
the previous five years the Agena B had become a thoroughly familiar
and generally reliable u:strument for space reconnausance. Familiar-
ity mevxtably bred laxness and the cursory performance of some checks.
.When this situation became quite clear. in April and May 1963, reforms
.Were prompt and effective, Specifically, General Greer's people saw
to it that Lockheed re-established '"a strong systems engmeermg and
systems integration control, " a course which had hlghly beneficial
long-term consequences,
There Was no serious thought of reducing effort on the L, anyard

Program as a consequence of the two successive disappointments.
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even though it had returned nothmg from orbit, still had the character

of 2 more conservative system, one with fewer technical uncertainties

and one more nearly resembling the highly successful Mﬁ _

R A R - \\\\\\\\\\\\\\\\\\\\\\\\\m\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Lanzgrd remained the single option open to the National Recoxinaissance
Program. (It should be recalled that of the several reconnaissance
systems carried to the point of orbital operation.. only Corona had as

yet proved useful, E-1 was of no practical value, E-2 had been cancelled

after one unsuccessful launch, while both E-5 and E-6 had proven

operationally futile and had been cancelled in consequence. Substantial

returned from orbit.)
In such an environment, the Lan&d program was on 24 May 1963
expanded to include five additional payloads. At that time, three remained

of the original five ordered from Itek, with the three ""8spares' earlier
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| .V authorized constituting the entire reserve. Although Itek had accumu-
“lated seven sets of optical glass for E rd use, until the 24 May

- " order no Provision had been made for obtaimng complete camera
systems. The Special Projects Office in Los Angeles, appreciative
of these cir;umata.nces and ux'xderstanding their implication, had in

- April recommended an e.arly start on a "folloiv-on" Lanyard program.
The launch and upper stage vehicles might have to be diverted from
either the dual-capsule Corona program (Corona-J) or .one of the

- electronic reconnaissance programs. If Lanyard use had_t& be
accelerated following an there would be
too little time to fabricat; additional Thors and Agenas. 78

- By mid-July, Itek and Lockheed had received financial authori-
zation to Proceed with fabncation of the additional payloads and associated

structures. Program cost would g0 up bymn that score alone,
k -

discountmg booster, Agena, and launch costs. -
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By 15 July, en- those facts were generally known to most of
the "cognizant" intelligence comniunity (which did not include everybody
involved in Lanzard; by any means), much of the raﬁonale underlying
Lanyard development had begun to evaporate. Still, there was no

immediate suggestion that the next scheduled Lanyard liunch, only

about two weeks avéay; should be scrubbed,

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Lanyard difficulties would certainly weaken the case fof continuing
‘Lanyard. |

On 30 July 1963, the third. LanErd launc.h attempt was a su.cc'eu.
The TAT and Agena functioned normally,‘ guidance into orbit was highly
accurate, and orbital parameters a.lmoﬁt Precisely matched those
programmed; Most encour,agiﬁg, the camera system seemed to be
operating as pﬁn;ed. (The flight scheme called for keeping the roll-
joint locked for the first 16 orbits, Qo that a failure in that mode wﬁgld
not prevent a working tesf of the camera elements, and for securing
vertical pictures of the greatest possible number of first Priority

targets, )
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| Still, there were problems. The stellar~-index camer; mal-
* - functioned almost immedi;tely, the index camera‘v portion f;.iling
- L ‘afte;' only three frames and the stellar camera element Operating
quite erratically thereafter, * Then on pPass number 23 neither the
main camera nor the stellar-index camera system would start. ‘(The
- - roll system had gone déad during pass 18, after only two orbits of
use, but camera ‘operatibn Was not immediately aﬂécted.) A quick
check of telemetry indicated that intervalomei;er failure during an
- engineering test on the Previous pau' was the probable difficulty,
All modes of command were tried, without succesa; after which the

récovery operation was scheduled for the next appropriate orbit.

*

Stellar-index camera operation was particularly important to ,
Lanyard, and in conformance to Murphy's Law, particularly trouble-
some. Results of early flights in Corona-Mural configurations had .
demonstrated by April 1963 that stellar imagery returned to that

- time was quite useless for attitude determination--and in Lanyard
the critical information On camera platform attitude during operation

be used to determine vehicle attitude, Itek late in April 1963 made
special efforts to improve the quality of stellar-image returns from
Lanzard - Modifications included alteration of the pop-out door,

~ the addition of light baffles along the path to the stellar-camera

) lens, and changes in €xposure settings., More sensitive film (SO-130)

was also substituted for that originally used (sO-206). 80
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There was no recovery difficulty; an air catch attempt proved

entirely successful. Examination of the capsule confirmed that it

across their greatest dimens‘ion. Vehicles, small aircraft, and runway
markings could be Consistently identifieti. However, the éreatest
pt;rtion of the film gave a definite ixhpreuion of qoftheu--an out-of-
focus effect. Imperfect image mdﬁon compensation was not entii'ely :
at fault; it had remained within one percent of specification through
the first nine passes and had never fallen below a three-percent level.
The most probable éxplanation for out-of-focus photography seemed

' tp be a combination of the image inotion compens.aAt.ionv érror. * an
intefnal temperature 15 to 20 degrees higher than would normally be

81
expected, and instrument dynamics,

*
The attempt to correct the rate of image motion Compensation on

pass 22, while the satellite Was over Vandenberg, was the pPrime
Suspect in the search for an explanation of camera failure on the

- next pass. The camera system had been operating during the attempt
to make an image motion Compensation ramp change, and it seemed
likely that either the intervalometer or the intervalometer motor had
failed as a direct consequence. Telemetry had indicated a gradual
degradation of image motion compensation after Pass number 10,
The roll-joint had remained locked through the first 16 Passes, and
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. In September the lens assembly next achédnled to fly a Lanyard
mission was returned té Itek for rework, chiefly to corréct for‘ soft

; imagery. (The camera specialists in'. General Greer's organizgtion
were confident that a combination of lens-element shims and lens -bérrel
venting, to eliminate temperature variations which might hiwe caused

- eiement spacing fo exceed predicted tolerances, would correct the main
difficulty. ) By that time, however, there were some indications that
ic‘ox.ltinuation.of Lanﬁl;d at its previous rate was no longer carry.ing a

— high priority, Funds to provide for the five-\‘rehicle prog-ré,m extension

were slow to arrive, and in Washington there was acknowledgement of

the reduced need for LanE_rd N
\ \“.\\“‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

}\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

On 23 October, while the

fourth and fifth c?f .the original LanErd systems were being Prepared

- - fér launches scheduled to take place during the remainder of 1963, NRO |
Director McMillan ordered an immediate and ;omplete terminatidn of
the Lanyard proéram. At th;t point in time thg five "follow-on' payloads

- were between 80 and 100 percent complete (two had goné through

- was thus removed from the list of degrading elements. Itg operation
- during passes 17 and 18 appeared to be normal, although failure of
the stellar-index Camera to operate pProperly made it difficult to
- determine with Precision how accurately the roll-joint had functioned
during its brief pPeriod of activation,
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‘fabrication and were ready for check-out), and the remaining five
were someevhe're further down the line. Itek wanted to complete

a,ll of the first five "follow-on" payloads but General Greer opposed
the proposal on the irrefutable grounds that there no longer was any
‘Tequirement for Lanyard cameras. While the matter of residual
inventory was pending, La.nErd joined its anceetors, the last_ of the

reconnaissance systems descended from the original line of E-geries

programs to come to an end. 82
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McMillan's instructions

to Greer, on 23 October, had also authorized the general to determine

how much more work was in the government interest--that is, how

storage. A.s'with'other cancelled satellite reconnaissance Programs,
"payload pec‘uliar" equipment was to be securely stored against some
unpredictable future need

Subsequent to his original inetruction, Undereecretary McMillae

authorized completion, through acceptance testing, of the three Payloads
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‘nearest to delivery reedmeu. Thework would cost about-
On all other aspects of La. Lanyard, Itek halted work by 25 October;
| - A Lockheed had stopped by 23 October, “ |
Still later, on 15 November, McMillan approved a proposal
from General Greer that Itek be issued a level-of-effort contract, at
— a rate of aboutwonth, the money to be drawn from the
residual of LanErd fdnds. The agreement, which eventually took
- the form of a long-term study contract, also permitted Itek to keep
- - two cameras (cameras 02 and 06) for use in the level-of-effort work,
Except for these and one other set of 1teme. all remaining Lanﬁrd-
pecuher hardware had been put in bonded storage by the end of
- _ March 1964.85 The "other set' was made of two _complete lenses

(not camera systems) and five sete of LanErd optical glass, transferred

- - to the photo Treconnaissance laboratory at Wright-Patterson for “high
C= altitude research programs, n86 |
3 The conversatione that pPreceded the finaJ'. decision to cancel -
anErd involved both the chief of the CIA and the Secretary of Defense.
- - It was generally agreed, after the fact, that the cancellation had been

brought about by a combination of factors m
: M But the chronic shortage of NRO funds, the

. existence of several Programs and advanced developments which could
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profit from a higher level of financing, and the lack of a specific

i

requirement for a system with nErd' performance characteristics
certainly welghed in the decision. Then there was the matter of

' technology itself, Although every promise of better results seemed

te be valid, LanErd had returned ,pictufes clearlN
_ N _
MSwtem dynamics, one of the Principal villains

cited in the original analysis of the "soft" pictures obtained in July,
prejudiced the Lanyard case. Whatever its theofetical merits--and |
there were several- -Lanyard remained the product of 1958 technology
that had been oetdated by later progress. Its incorporation of some
elements of Corona technology was not a sufficient corrective; 1962-
vmtage Coronas generally returned a high percentage of good photo-
graphs, but the system 1nvar1ab1y produced a larger number of
substantially poorer negatives. Those faults were to require special
attention in 1963 and after. Finally, as one specialist -described it, the
anErd camera included a lot of things that clanked back and forth,
sometimes rather violently. Compared Mto new systems
being proposed oti the basis of six years of iacreasingly valuable
experience in the development of cameras for orbital operation,-'
Lanyard seemed too complex, too "uneoordinated" and too susceptible

'to failure. 87
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One of the key factors in Z ard cancellation was at once

obvious and obscure. It was obvious thatm
' “Lan& rd had been designed to insure. Obscuration derived
from the fact that almost no one closely associated with the Lanyard

"Program in 1963 paid much heed to the fact. that Lanyard had been
approve ) that early

: pres entations had emphasized such a pProgram justification, and that
senior defense and CIA officials lrad never loqked on Lanyard in any
other light. Predictably, typically, _and commendably, Lanyard people
had become so committed to their pro;ect that they ignored its intended
unpermane_nce. Some. mdeed. were not fully aware of the Charyk-

" McNamara interchange of late 1961 which had been chteﬂy reaponnble
for securing 1mt1a1 pProgram approval The lack of such information

- was at the root of much of the apparent bewilderment that characterized
pProgram office reactiorn to LanE- rd cancellation, 88

By the time of its cancenation; the Lanyard payload deveiopment

. :
program had costmincluding all contractor expenditures

through September 1963). 89 Excluding vehicle, launch, and control

station costs, the effort was scheduled to absort_: roughlymmore.-

Not everybody was content with the cancellgtion decision, of

. course, Some of the camera specialists in the Special Projects Office
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on the West Coast continued to maintain that the relatively minor

| optical problems could have easily been fixed and that the panoramic
features of the Lanyard camera in éoﬁbhation with its high resolution
made it a valuable instrugnent for satellite rc;cox'mz.;is' sance. But, in
fact, by 1963 far more promising search and surveillance systems

were entering deaign and developr’xiént phases, Corona was on the vei-ge
of a substantial quality improvement that in less than two years would

. N\
make it nearly as capable as Lanyard might have been, X \
' ' \ma\\\\\\\\\

A —— \\\‘\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\W\

photographic satellite subprograms approved and undertaken as part of

the original Samos effort that dated from 1954, Lanyard had returned

photography, and the Photography had intelligence utility. Only one

ran from E-1 through E-6 and LanErd had recorded any photographic
Success, the E-1 flight of January 1961. And E-1 Photography had little
more than engineering interesgt by the time it became available; Corona
.
had made it entirely obsolete. Of Course Lanyard was not a typical
E-series Samos Program, having been conducted in a.setting that
resembled Corona rather than any "normal" Program organization,

But that too had more than passing significance. -
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S W Rpt, Prograxri Summary, "S;AMOS - Revised Development Plan, "
— 6 Aug 60, in SAFMS files: Samos hist; and Samos Dev Plns dtd
15 Jan 60, 12 Jul 60, and 11 Aug 60, all in SSD Hist Div files.

—_ 2. Rpt, "SAMOS, " 13 Jun 60 (The Billings Study, sent to BMD in
draft form on 13 Jun 60), in SSD Hist Div files, :

- 3. Mins, WS L7L Special Study Comm, 21-22 Jul 60, in Samos -
files LAC presn slides, mid-1960, inmﬁles.

—_ 4, Ltr, Col W, G. King, Dir/Samos Proj Ofc, to LMSD (H. Brown),
31 Aug 60, subj: SAMOS Subsystem E-5 Work Progress, in SP
Samos files: 101A -101B 60-61; Itr, Brown to King, 26 Sep 60,

— same subj and file; itr, King to Brown, 10 Oct 60, same subj
and file; Mins of Mtg of WS LI7L Spec Studies Comm 27 Sep 60,
in SP Samos files, Mins. -

5. Interview, LtCol R. Yundt, SAFSP, by R.L, Perry, Hist Div,
13 Mar 63, =

6. TWX SAFSP-DP 12-10-16, SAFSP to SAFMS, 26 Oct 60, in
SAFMS Telcon file, Oct-Nov 60; TWX SAFSP-DP-12-10-16,

— SAFSP to SAFMS (BrigGen R, D, Curtin), 14 Oct 60, ‘in Samos )

file, R&D-2; memo for record, prep by Maj H. C, Howard,

SAFMS, 8 Nov 60, subj: Staff Visit to Itek Corporation, in

— SAFMS files, Staff Visits, with longhand note by Curtin concerning -
‘diagnostic flights; Itr, m Mgr, Sat SYS, LAC, to
BrigGen R.E, Greer, Dir SP, 5 Nov 60, subj: Samos Program

— : Acceleration, in Samos file, R&D-2, 101A/B 60-61; TWX

SAFSP-VT-21-11-11, SAFSP to LAC, 22 Nov 60, same file.

— 7. Memo for Record, prep by Maj H,C, Howard, 30 Nov 60, subj:
: Trip Report of Majors Howard and James » 14-21 November
1960, in SAFMS files: Staff Visits; TWX LMSD to BMD (SAFSP),

- 22 Dec 60, in Samos files, R&D-2, 10l1A/B 60-61,
o 8. Ltr, BrigGen R.E, Greer, Dir/SP, to LMSD, 7 Feb 61, subj:
~ E-5 and E-6 Priority, in E-6 (Heran) files: Mgt 4, Policy.
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 E-6 (Heran) files: Mgt 4, Policy, 1961,

Ibid; ltr, Col H.L. Evans, V/Dir/SP, to LMSD, 16 Jan 6l,
subj: E-5 and E-6 Priority, in E-6 (Heran) files.

Memo fox; Record, BrigGenR.E, Greer, Dir/SP, 16 Feb 61,
subj: Trip Report, in Greer files, Samos policy.

TWX, SAFSP-24-2-17, SAFSP for SAFUS (Under Secy J.v,
Charyk), 25 Feb 51, in SAFMS files: Samos Gen 1961; yundt
interview, 13 Mar 63, : '

TWX SAFMS-SEN-61-29, SAFMS to SAFSP, 9 Mar 61, in

Memo, BrigGen R.D, Curtin, SAFMS, to AF Under Secy
J.V, Charyk, 17 Apr 61, no subj, in SAFMS Misc files;

ltr, Col H.L. Evans, D/Dir/SP, to 6595th ATW (Col J.8,
Cody, Cmdr, 26 Apr 61, subj: Checkout Philosophy and
Actions for Special Vehicle Launches from Vandenberg AFB,
in SP Samos files: 101A/B 60-61,

‘TWX, LMSD 38/640, LMSD to SAFSP, 15 Mar 61, and SAFSP. |

VT-15-6-30, SAFSP to LMSD, 20 Jun 61, both in SP Samos
files: 101A/B 60-61; LAC TWXs LMSD 396861, 5 Jun 61,

LMSD 3992/6, 17 Jul, LMSCA 090474, 24 Jul, LMSCA 092048,
14 Aug, and LMSC B 00613, 6 Sep 61, all in SP Samos files,
R&D 38-51/61, '

TWX, SAFSP-L-ZS-?-SO. SAFSP to LMSC, 26 Jul 61, in SP
Samos files, 101A/101B, 60-61; memo, Maj H,C, Howard to

- BrigGen R, D, Curtin, SAFMS, 25 Jul 61, subj: Relaxed

Schedules, in SAFMS files, Samos, Gen, 61.

TWXs LMSC B 000816-67-40, LMSC to SAFSP, 19 Sep 61 and
LMSC B 000879-76-40, 26 Sep 61, in SP Samos files R&D
38-51/6L; various TWXs in SP Samos files 101A/101B 60-61
dealing with the horizontal system test controversy--the

6595th urged the test, SAFSP saw no need--and 1tr, MajGen
R.E, Greer, Dir/SP to Col 7.D, Cody, Cmdr 6595th ATW,.

25 Aug 61, subj; Program 101B Pre-launch Checkout and Launch
Readiness, same file,

SAFSP Hist Chron, Jul-Dec 61, in SAFSP hist files.
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18. Samos Prog Rpt, 30 Sep 61, inSP Samos files.

19.  TWX LMSC B 001/47-67-40, LMSC to SAFSP, 31 Oct 61, in
SP Samos files, R&D 38-51/61; SAFSP Hist Chron, Jul-Dec 61,

20. Notes in SP Samos files, R&D 1, Gen, Misc, 61; TWX VWZ-
24-11, 6595th ATW to SAFSP 24 Nov 61; SAFSP Hist Chron
— : Jul-Dec 61; Itr, § LMSD, to Col W.G, King,
' - SAFSP, 12 Oct 61, subj: Contract AF 04 (647)-563, in SP
Samos file, 101A/101B 60-61. :

2l. TWX SAFMS-DIR-61-167, BrigGen R.D. Curtin, SAFMS, to
MajGen R.E. Greer, Dir/SP, 4 Dec 61; TWX SAFSP-PP-
- 4-12-146, SAFSP to LMSC, 5 Dec 61; TWX SAFSP-0-7-12-281,
SAFSP to LMSC, 7 Dec 61; TWX SAFMS-PRD-GI-ISB, Col -
J.R. Martin, SAFMS, to Greer, 7 Dec 61, all in SP-3 files., '

22. Rpt, Orbital Test Directive, Program 1, Project 101B, prep
by 6595th ATW, 26 Nov 61, in SP Samos file. '

23. TWX SAFSP-X-6-12-77, SAFSP to AF Plant Rep, LMSC,
6 Dec 61, in SP Samos files, R&D-10, Termination, 1961,

24. Ltr, MajGen R.E, Greer, Dir/SP, to Hq USAF (L.C. Meyer,

_ Ofc Asst SAF for Fin Affairs), 3 Jan 62, subj: Partial Termi-

= o nation of Contract, in SAFMS files, Gen; TWX SAFSP-X -6-12-7,
6 Dec 61, ' , '

- 25. Memo for Record, Prep b ‘BMC, 25 Sep 61,
: subj: Delection of SPS - Program I; TWX LMSD 388757,
LMSD to SAFSP, 12 Apr 61; memo, Col W.G, King to LtCol
J. T. Seay, D/Dir Proc and Prog Mgt, SAFSP, 3 Oct 61,
subj: Secondary Propulsion System, all in SP Samos files
101A/101B 60-61, :

26. TWX SAFSP-L-3-10-19, SAFSP to OSAF for SAFUS, 3 Oct 61;
Itr, Col W.G. King, D/Dir Prog I, Samos Proj Ofc, to SSD,
5 Oct 61, subj: Deletion of Requiremgnt for Secure (Encrypted)
Command Link for SAMOS Vehicle, in SP Samos files, C&C.

= 27. TWX conference betweenN LMSC, and Col Ww.G.
King, D/Dir/101B, 26 Dec » Cy in SP Samos file, R&D 2-5,

2203, 1961; SAFSP Hist Chron, Jul-Dec 61.
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28, SAFSP Hist Chron, Jul-Dec 61.

29. Interview, Col V.M. Genesz, SAFSP, by R.L, Perry, Hist
Div, 31 Mar and 16 Apr 64. Probably because the E-5 program
was all but defunct after mid-December 1961, relatively few
records of such activities were made, and fewer survived,

30. Twx VWZS-7-3-23, 6595¢th ATW to SAFSP, 8 Mar 62; TWX
TWRC-13-394-E. 6595th ATW to SAFSP, 13 Mar 62; Critique’
Charts, 2204 Review, Mar 62, all in SP Samos files R&D 2-6,
2204, 1961-62; SAFSP Review, Mar 62, all in SP Samos files
R&D 2-6, 2204, 1961-62; SAFSP Hist Chron, Jan-Jun 62.

31A. Genez interview, 16 Apr 64,
32. SAFSP Hiaf Ch.ron. Jan-Jun 62, enti'y for 1 Mar 62,

33. TwX SAFMS-SEN-61-162. SAFMS to SAFSP, 1l Dec 61; memo
for record, Col W.G, King, D/Dir\ 15 Dec 51, subj:
Comparative Evaluation of ITEK 05 Hopkins Lens and The
Perkin Elmer Lens; TWX SAFSP-1.-18-12-125, SAFSP to
LMSC, 18 Dec 61; TWX SAFSP-L-18-12-124. SAFSP to ASD,
19 Dec 61; 1tr, King to LLAC, 15 Jan 62, subj: Comparative
Lens Evaluation Test Conduct; TWX SAFSP-L-13-12-151, ,
SAFSP to SAFMS, 14 Dec 61, all in SP Samos files, 101A /B,

'60-6l. The tests were conducted at ASD although Lockheed
had originally been slated to do the work.

34, Interview, MajGen R, E, Greer, Dir/SP, by R, L, Perry._ v
Hist Div, 4 Mar 63; 1tr, 7J. Carter, V/Pres Itek, to Hq SSD
(SAFSP), 19 Dec 61, subj: Technical and Cost Proposal for
a Simplified High-Acuity Panoramic Camera, in SAFSS

files, LanErd,

35, .Twx SAFSP-F-ZS-IZ'-NI, MajGen R.E, Greer, Dir/SP, to
BrigGen R, D, Curtin, SAFMS, 28 Dec 61; TWX SAFMS-M-1-
209, Curtin to Greer, 29 Dec 61, both in SP-3 files, Funding.

36. Memo, Maj Mark Farnum, Corona, to LtCol R.J, Ford,
Corona, 29 Dec 61, no subj, in Corona files.
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- - 37. Memo for Record, Maj H, C, Howard, SAFMS, 1l Jan 62,
- ‘ subj: Simplified 66" System (SSD black code word: LANYARD),
' in SAFSS files, Lanyard.

- 38. Interview, BrigGen J.R. Martin, D/Dir/SP, by R.L, Perry,
18 Sep 64. ’ '
- 39. TWX SAFMS DIR 62-25, BrigGen R.D, Curtin, SAFMS, to

MajGen R.E, Greer, Dir/SP, 1 Feb 62, in SP-3 files, Genl.

- 40. Memo for Record, Col J.R. Martin, D/Ch SAFMS, 13 Feb 62,
subj: SAFUS-SA_FSP West Coast Conference 9 Feb 62, in
Gen Martin's files; Martin interview, 18 Sep 64.

4l. TWX SAFSP-F-13-2-195, MajGen R.E, Greer, Dir/SP, to
BrigGen R.D, Curtin, SAFMS, 13 Feb 62, in SP-3 files,,‘ Funding.

42. Msg‘\7878, CIA to Corona OFC, 21 Feb 62, in Corona -
files; memo, Maj H.C, Howard, SAFMS, to L. Meyer, NRO.
- Compt, 6 Mar 62, no subj, in SAFSS files, Lanyard; memo,
' J.V. Charyk, SAFUS, to D/Dir/CIA, 2 Apr 62, subj: Man-
agement of Lanyard, in SAFSS files, Lanyard.

43. Memo, Charyk to D/Dir/CIA 2 Apr 62; memo, H. Scoville, Jr.,
D/Dir/Res, CIA, to SAFUS, 5 Apr 62, subj: Management of
- - 'Lanyard, in SP-3 files, Progs. : S

44, Msg“951‘8, CIA to SAFSP, 4 Apr 62, in Lanyard files.

45. Interview, LtCol Mark Farnum and LtCol R.J, Ford, Corona
- ofc, 11 Oct 62, by R. L, Perry, Hist Div; memo, pPrep by Maj
- Mark Farnum, 30 Mar 62, subj: Trip Report, in Lanyard
files; 1tr, Itek to LMSC, 16 Apr 62, subj: Offer to Purchase
-+ Residual Inventory, cited in msg #1347, CIA to LMSD,
e 18 Apr 62; 1tr, MajGen R, E, Greer, D/Sat Progms, SSD, to
' Hq AFSC, attn MajGen O,J. Ritland, D/Cmdr Manned Space
Flt, 4 Jun 62, subj: Request for Disposition of Terminal
Inventory; 1ltr, Ritland to Hq USAF (attn LtGen Mark Bradley,
DCS/S&L, 6 Jun 62, same subj: Itr, Bradley to Greer, 6 Jun °
62, same subj, all in SAFSS files: Lanyard; msg, RZIB‘),

SAFSP to CIA, 18 Jun 62, in Lanyard files, .
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46.

47.

48.
49.

50.

51,

52,

53.

54.

55.

56.

. LMSD to Itek, 22 Oct 62, both i A

Msgs:\WOﬂ. Itek to CIA, 13 Sep 62; Q55 43, LMSD
to Itek, ct 62;

TOP-SECRET-

Mg NO0769, CIA to SAFSP, 7 May 62, in Lanyard files.

LMSD to Itek, 1l May 62; msg, 00004, D/NRO to CIA,

Msg, 2134, SAFSP to CIA, 1l May 62; msg 3915,
SSD (for MajGen R. E, Greer), !! May 62, all in Lanyard files.

TWX SAFSS-DIR-M-2098, SAFSS to SAFSP, 8 Oct 62, in
SP-3 files, Funding.

M33Q595, SAFSP to CIA, 10 Oct 62, in Lanyard files;

msg 8085, CIA to Itek, 19 Oct 62.

Progm Rpt, Nov 62, in SP-3 files; ms 8299, CIA to
ltek, 25 Oct 62, inffllR files; msg 9233, CIA to Itek,

" 19 Nov 62, same file,

Memo for record, MajGen R.E, Greer, Dir/SP, 5 Jul 62,
subj: Special Assignment: Major in
Corona files R's; msg

6 Sep 62, in files,

i
6065, CIA to SAFSP,

7121, CIA to SAFSP, 27 Sep 62, i files;
; E. Greer) to SAFSS
2488, SAFSP to

Msg
msg 2428, SAFSP (MajGen R,
(Col TR, Martin), 26 Sep 62, and
SAFSS, 9 Oct 62, in Corona files,

Msgs: (R5 495, LMSD to Itek, 16 Oct 62; 62,
Itek to LMSD, 19 Oct 62 539, LMSD to Itek, 23 Oct 62;
9233, CIA to Itek, 19 Nov 62; {9543, CIA to D/NRO,
ov 62; IF 0619 to EK, 19 Dec 62, all in iles.

N\

Msg, SD5170, LMSD to CIA, 18 iii 62; msg, P Ss1e,

files,

72, Itek to CIA, 26 Oct 62; -
641, LMSD to CIA, 3 Nov 62; 234 and 242,
o LMSD, 19 and 26 Nov 62, all i '\ files.

Msgs: QUNIIR24L, Itek to CIA, 26 Nov 62; @l 5831, LMsSD

to C1A, 27 Nov 62; {284 and 291, Itek to CIA 4 and 18

Dec 62; 6093, LMSD to CIA, 19 Dec 62, an 312,
' Itek to CIA, 29 Dec 62, all inﬂmes.
397

BYE 17017-74

Handle via Byeman/ Talent - Keyhole

Controls Only




~NRO-Approved For Release

57.

58.

59.

60.

61,

62.

63.

6‘.

- 65,

66.
67.

68,

69.

. 8 Mar
all in Leach files,

\ . T
Msg &5820 LMSD to CIA, 27 Nov 62, mRmes.
» N » 3

Msg, 0855, Itek to CIA, 18 Jun 62; msg, NN 0312,
Itek to CIA and SAFSP, 29 Dec 62, both in Lanz:rd files,

Summary Rpt, PROJECT LANYARD, undated, aprox Jul 62,
in SAFSS files: Lanyard.

Rpt, "PROJECT LANYARD, " undated, aprox Feb 62, apparently
prepared for SAFUS by SAFMS, in SAFSS files, Lanyard.

Memo, NN for A.C. Lundahl, Dir/NPIC, to D/NRO,
17 Aug 62, subj: Comments on Certain Collection Systems,
in SAFSS files, Corona, Gen. '

Msg, ”2436. MajGen R.E. Greer to SAFUS, 28 Sep 62,
in SA es: Lanzard. A
Interview, MajGen R.E.‘Gre_ex‘. Dir/Spec Projs, OSAF, bi

R.L. Perry, 27 Jul 64; interview, Col W.G. King, Dir
29 Jul 64.

Msgs, 6166, 3 Jan 63, 6219, 9 Jan 63; 6276,
15 Jan 63, and 6369, 26 Jan 63, all Lockheed to IA, all
in (I (Leach) files. :

N\

Msg, “378, Itek to Lockheed, 31 Jan 63; msg, $6393,
Lockheed to CIA, 31 Jan 63; ms ,~6412, Lockhee
SAFSP, 5 Feb 63; msg, 404, Itek to Liockheed,
8 Feb 63, all in Leach files,

Meg I 6468, Lockheed to CIa, 14 Feb 63, in Leach files.

Msgs,\

6530 2pd 6570, Lockheed to CIA, 28 Feb and
N msg.&SOﬁ chkheed to SAFSP, 25 Feb 63,

Ms -.* 0021 and 0022, VAFB to CIA, 1
0024, VAFB to CIA, 19 Mar 63; msg,

LMSC to CIA, 19 Mar 63, all in Leach files,

Mar 63; msg,
2825,

Msg, 3835, CIA to D/NRO, 2 Mar 63; msg, 0305,
D/NRO to SAFSP, 5 Mar 63, both i Leach) files.
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70, Memo, B. McMillan, D/NRO, to SOD and Dir/Central Intel,
: 20 Mar 63, subj: Status Report of LANYARD; memo for record,
H. Scoville, Jr., Dep Dir/Res/CIA, 25 Mar 63, subj: Meeting

held on Friday, 22 March, on Reconnaissance Satellite :

'Reliability, both in SAFSS files, Lanyard. -

71. Mags, ”3303. CIA to D/NRO, 20 Feb 63; YN o301,
NRO to CIA, 20 Feb 63; 2774, SAFSP (MajGenR.E,
3719, CIA to SAFSP, 28 Feb

Greer) to CIA, 26 Feb 6“

63; and 2792, SAFSP (Greer) to CIA, 5 Mar 63, all

i Leach) files. '

72. © Msg, ”zsos. SAFSP (MajGen R.E. Greer) to CIA,

' 13 Mar 63, in SAFSS files, Lanyard; msgs, 4273, CIA
to SAFSP, 13 Mar 63 mdiﬁsz, NRO to CIA, 15 Mar
63, in Leach) files. , _

3. Msg, ifR5272, CIA (Col I, C, Ledford) to Dir/NRO Staff
(Col John Martin), 3 Apr 63, in‘(u.ch) files,

74. Memo, J. A, McCone, Chm USIB, to D/NRO, 9 Apr 63, subj:
Photographic Satellite Reconnais sance Program, in NRO files,

LanErd.

75. Msgs: 6868, Lockheed to CIA, 15 Apr 63; 972,
Lockheed to CIA, 23 Apr 63; 0078, VAFB to NRO
Staff, 18 May 63;] 0087, 7177, VAFB to NRO

Staff, 20 y 63; A 0104, VAFB to NRO Staff, 21 May 63,
all inﬂ(Leach) files

76.  Msg, 3158, SAFSP ‘to D/NRO, 12 Jul 63; meg, SRR 3013,
SAFSP to D/NRO, 28 May 63, both i Leach) files,

7. Mags, @ 2952, SAFSP to D/NRO, (MajGen R.E, Greer)
' to D/NRO B. McMillan), 1 May 63 an 2970, same
origin and address, 3 May 63, both i : Leach) files,

78. Moz, SINO437, NRO to sAFSP, 24 May 63, in -
(Leach) files; memo, LtCol H, C, Howard, Asst for Sys Engr,
NRO Staff, to Col J. Martin, Dir/NRO Staff,. 1 May 63, subj;
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B\r\@ef LANYARD History, in SAFSS files, Lanxard; msg,
3024, SAFSP to Itek, 31 May 63, in Leach files, v
passed the order to Itek. ‘ ’

Msgs, all from SAFSP: N 3037 to D/NRO, 6 Jun 63;
3047 to Lockheed, 10 Jun 63; {3183 to Lockheed,
“ (Leach) files.

18 Jul 63, all in,
80. Msg, 0672, NPIC to D/NRO, 17 Apr 63; msg,
-MC to CIA, 18 Apr 63; msg, 0379, -

~ NRO to SAFSP, 19 Apr 63; msg, LMSC to SAFSP, 24 Apr 63;
» msg,| 0687, NPIC to LMSC, 24 Apr 63, all i A
(Leach) files; plans for use of roll joint and COMOR (Committee
on Overhead Reconnaissance) requirements were contained in
memo, J.Q. Reber, Chm, COMOR, to D/NRO, 5 Feb 63,
subj: Requirements for the Firﬂ..ANYARD Mission, in NRO

files, Lanyard, an msgs 6359, LMSD to CIA, '
24 Janﬁ.'slnﬂ 0214, NRO to SAFSP, 4 Jun 63, both
u“’ files, .

8l. Msgs,
: VAFB to SAFSS, 2 A

79.

0231, VAFB to SAFSS, 31 Jul 63 and\\“ 0263,
’ ug 63; msg, Eastman Kodak to NRO,

5 Aug 63, all i (Leach) files; memo, BGen J,L, Martin,
Dir/NRO Sstaff, to D/NRO, 9 Aug 63, subj: Mission 8003 Pre-
liminary Analysis, in NRO files, Lanyard.

82. Msg, 3389, LMSC to CIA, 3 Sep 63; mag, SN 0695,
D/NRO to SAFSP (MajGen R. E. Greer), 23 Oct 62 (the termina-
tion directive); msg, 352, CIA to LMSC, 23 Oct 63;
msg, (3678, SAFSP (Greer) to D/NRO (B. McMillan),
2 Nov 63, all in NRO files, Lanyard,

83. Msg,* 0695, D/NRO to SAFSP,. 23 Oct 63; memo,
A.R. Leach, Contr Ofcr (SAFSP) to Hq CIA, 27 Nov 63, subj:
Termination of Lanyard Program, in Leach files; msg,

m‘ 3668, SAFSP to LMSD, 1 Nov 63, in Leach files.

84. Memo, Leach to Hq CIA, 27 Nov 63; meg, w 0731,

D/NRO to SAFSP, 7 Nov 63, inffJJiiJ (Lesch) Yoy, -

85.  Msz, W 4565, SAFSP to D/NRO, 1 Apr 64, in NRO files,
LanE\rd; msg, "0782. D/NRO (B. McMillan) to SAFSP
‘MajGen R, E, Greer), 6 Dec 63 (confirming verbal orders of
15 November), in NRO files. _ R
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.86,

87,

88.

89.

BYE 17017-74

NNy \\

‘Msg, umso. Dir/NRO Staff to SAFSP, 24 Feb 64, in

NRO files, Lanyard.

Interview, MajGen R.E, Greer, Dir/Spec Projs, OSAF,
6 May 64; interview, LtCol H.H, Howard, NRO Staff,

24 Apr 64, 1 Jul 64,

Martin interview, 18 Sep 64.

Moz S 971, Itek to CIA, 2 Oct 63, il I each) files.
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Note:

At various times of no particular consequence the E-6 program |
—_ was officially known hy other titles: Program I, Program 201, |
Program 698BJ, Program 722. The term most commonly in use in
1963 was "BJ." For the purpose of this account, and in _the interests

— of narrative continuity, the identifier "E-6" is used throughout.

'I;hrough the long spring and summer of 1960, while matters .of
— | project struoture and program objective were being debated at various
levels between the project office and the White House, the sixth and
last of the Samos camera systems to receive forxhal designation was
- also taking shape. The suggestlon of developmg a recoverable capsule
‘ photo-payload very different from the E 5 was flrst voiced in May. Its
antecedents. stretched into the much more distant past,
- Ina very real sense, the E-5§ program had been created and
carried on to insure against complete reliance on the original readout
systems and to provide for the collection of higher resolution than |
could be obtained by any readout system based on 1956-1958 technology,
In 1958 there was not much serious connderatxon of abandomng readout

in favor of recovery. But by the early months of 1960 1t had become

- . 2 '
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Handie via Byeman/ Talent - Keyhole

— ‘ : . TOPSECRET _ : Controis Only



NRO Approved For Release TOPSECRET
- apparent to many that the fundamental conception of surveillance by
.- means of readout sstellites might well be unsound. Limitations in_
scale and r.es_'olution,._ insufficient bandwidth flexibility, and technical
difficulties encountered in the course of subsystem developrnent were
partly responsible. But'the increasing probability that an operational
readout system could be extremely costly also influenced opinion,
Not merely the vehlcles but the facilities to support readout promised
to be more complex and costly than the mxssxles and missile sites then
straming the national budget. Estunates of potential investment in
collectmg, processing, interpreting, and disseminating readout
photography became more alarming as a final development phase
approached.
A second factor inﬂuentiai in the read‘ont-recovery debate of
1960 was disagreement about the proper role of concurrency in the -
Samos program. Concurrency. a costly strategy that nonetheless
was highly regarded in some qnarters', assumed the existence of a
pressing need for operational systems and the svailebility of rnature
technology that could be exploited by simulteneous development and
deployment. Concurrency lost its attractiveness if the deployed
Wweapons were likely to become Operatxonally meffectwe soon after

being handed over to operational forces, or if they could not be
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| delivered on achedule. The expense of concurrency had to be justified
by the presence of a grave threat to national security that could best
—_ N be countered by a cost-be-damned Wweapons acquisition policy.
Most Samos pProgram managers were by 1960 pretty certain
that Cameras in orbit would retha.in "few-of-a-kind" devices for at
e .,least another decade; "mass production’ was alrnost inconceivable,
and unique space vehicles mostly unlike one another neither required
nor could be accommodated within a complex of expens ive, standardized
— ground facilities with inflexible operational attributes,
Fmally., the application of concurrency concepts to the acquisition
of reconnaissance satellxtes assumed that operational responsxbzhty for
— the satellites would be assigned to an operating command--the Strategic
Air Command, Concurrency was not warranted if there was no certain
need to assign the develoéed arficles to an operating command. Where
- satellite reconnaissance was coxicerned, not only was need uncertain,
but United States national space policy of the 19563 began with the
assumption that overt overflight by U, S, reconnaissance satellites
- ceuld provoke violent objeetione from such diverse states as France,
the Soviet Unio‘n, China, India, and the Arab nations. Add the
reasonable pz;ospect that .an'expensi've co;'nplex of z;eadout vehicles and

stations could become obsolete overnight with the emergence of new

- : 404
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technology, and concurrency became mcreanngly unattractwe. But
concurrency, the plans for an extensive ground-station readout
complex, and the near-term assignment of reconnazssance satelhte
operating reeponubxhty to the Strategxc Air Command were the three
most prominent attributes of the pre-1960 Samoe program, 2

By Apnl 1960, Corona had experienced its eighth successive
failure (D:scoverer IX) and was entermg a limbo of engineering over-
haul that would postpone further trials for two months. Early in
May the U-2 incident abruptly halted use of the only other reconnaissance
system available to take phowéraphe over the Soviet heartland. The
E-5 satellite system then in development was so designed that it would
return relatively narrow film strips, each covering only about 15. by 53
miles along the ground, Moreover, it was still many months from its
sche;iuled first trial, |

The Air Staff reaction to that e:tuatlon was to reqoue the early
exploitation of the "pre-operanonal photographic potential" of the Samos

- pProgram, That action; taken on 9 May, was followed 10 days hter by

instructions from Air Force Undersecretary J. Vv, Charyk that thg
Air Research and Development Command was to prepare a new Samos '
development plan embodying the Air Staff concept. On 27 May. Charyk

expanded hig mstructlons and ordered the Air Force to explore the
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possibility of using "off the shelf" Camera components to accelerate
fhe pace of the pizoto;recovery program.

Late in May and eaﬂy in June werg' heard suggestions that a
‘completely new photo-recovery system should be developed. One
tﬁrea& of origin started with Colonel W. G, King, in the pProject
ofﬁt;e; others began in the office of the Director of Defense Reséarcﬁ
and Engineering (DDR&E) and with Charyk himself., Then on 5 July

~ thé United States Intelligence Board issued a revision of satellite
reconnaissance requirements, emphasizing the need £or locating
Soviet ballistic missile sites and calling for a search camera system
capable of resolving objects 20 feet on a side before the end of 1962.4

That a new system would be requifed was all but incontestable,
even without tﬁe cata_.lyst of U-2 ﬁilure. The transitorylvalue of U-2
oper;tiona had been conceded since overflights began, ¥ the Corona

system had thus far been totally ineffective, that neithei E-1 nor E-2

* . - _

A Central Intelligence Agency spokesman who briefed the Royal Air
Force in 1957 described the U-2 as a "diminishing asset' with
increasing vulnerability., That it operated effectively for another
30 months over hostile territory was a compliment to the skill with |
which it was employed and a Provocative '-¢ommentary on the Soviet

" air defense establishment, From the evidence, it is clear that the
CIA had long anticipated the inevitable; cover stories were in being
to satisfy almost all potential wants, The explosive international
consequences of the U-2 affair were, therefore, less the Product of
faulty planning for the inevitable than of imperfect execution,

406 v
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could perform search missions was nowhere demed. and the E-5
had not been designed to provide wxde-area coverage which, by early
1960, had been recogmzed as essential, (The suggestion that the E-5
‘be flown in a higher orbit to provide broader ground coverage was .
sometimes heard in the summer of 1960. It got a generally unfavorable
receptmn from syetem-conecxoue engineers who were sensitive to the
tender mterrelatxonelnps among Payload weights, orbit altitudes,
3 booster performance. and on-orbit stabilization, ) |
A new system could conceivably have ueed readout technology,
but in May 1960 that was unlikely. The often acrimoniouyg debate over
the respective merits of readout and re'covery during late 1959 and
-early 1960 had been brought on by many factors involved, .Fundamentally,
the Strategic Air Command and its partisans on the Aiyr Staff (including
the Air Force Assistant Cluef of Staff, Intelligence) were insistent on
the urgency of readout. "Mostly they wanted Samoe E-2, a readout
vsyetem with a nominal potential for obtalning pictures with about 20-foot
resolution--but not many pictures, or frequently. SAC deprecxated the
hard fact that E-2 technology was incapable of satisfying baexc needs
for etrateglc warning and would be almost wholly unsuited to the task .
of locating Sovxet missile utee. a
The Advanced Reeearch Progectl Agency (ARPA), which had

-official responelbxlity for military space programa between early 1958
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of scientists that readout was deurable but readout using the bimat
technology featured in the E-1 and E-2 Samos systems was not feasible.
Rather than recovery, however, influential ARPA spokesmen endorsed
& technique using electrostatic tape and high-magnification optxce

place of the halide film and on-board Processing of the E-1 and E-Z.

‘ Another ARPA group wanted to expand E-5 activity because E-5 hag

that only a heavily funded; heavy staff development program would
Produce an operatxonally effective reconnaissance satellite--and they
mostly favored the parallel development of E-2 and E-5 using a con--

currency approach,
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Until early July, the Air Force Ballistic Muszles Dwxsmn

(BMD) expressed a preference for 8éome relatively minor mod:.fxcation
of the E-5 system_rather than a new developmen_t.- A 12 July BMD
development plan revioion, however, featured a 'propoeal for a new
camera payload--designated E-6--to be combined with a new recoverable

' and maneuverable reentry body. Simultaneously, the Directorate of
Defense Research and Engineering (DDR&E) expressed etrong dlstaste
for earlier Samos program goals. Almost unmedxately thereafter the
questxon of what new system was submerged in propooals for a total
Samos program reorganization. On 11 August, in the midst of maneuver -
ing for program control, BMD issued still another development'plon
which proposed an E-6 system gener'on} con.forming to the USIB state—
ment of requirements., Feetuiné a oanoramic camera with 20-foot
or better reeolution, eight days on orbit, and a highly precise recovery |
syttem, it was intended to provide broad coverage of those areas
serviced by the Soviet railway network.

Eveo earlier, on 27 J uly, Colonei Paul J. Heran, then of

the 6594th Test Wing. had been named to head a source eelectxon

*
board which was to evaluate contractor Proposals for an E-6 system.

*
Other members of the board included Colonel J, L., Martin
(Directorate of Advanced Technology, Air Force headquarters),

409
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Requests for Proposals were d:epatched to.a selected list of contractors--
. from which Lockheed had been excluded--6n the day the development plan
- was ieeued 11 August, During the period of Pre~proposal briefinga the
Samos Project was formally assigned to the Office of the Secretary of

the Air Force, acquired a new military chief (Brigadier General R. E,

resolution ("or better ") and five days on orbit,
them on the 26th, the day following the National Secunty Councxl

to the President and a somewhat earlier statement of E-6 "fundamentals
by which selection board actions would be cond:.txoned" established the
parameters of the E-6 Program as it existed at the time the Secretary
of the Au- Force Samos Pro;ect Offtce was actxvated The source

selection board conexdered the E-6 to be a back-up to the E-5 system, .

Colonel A, 1, Wallace (Director of Technology at Wrxght Air Develop-
ment Division and former chief of the Reconnaissance Laboratory there),
and Major H, C, Howard (also Dxrectorate of Advanced Technology)
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. with assured recovery over land being more important than rigid
‘adherence to the photography speczficat;ons. The board operated.on
the premise that it would be more desirable to-develop‘ I"crude". |
"inlennitive" sublyeteml whieh were simple and reliable than to :
'concentrate on "elegant. sophisticated. fancy, cute, tr:.cky, fussy
eubsyetems " E-6, of itself had to be "ueeful and usable even if
the primary thing it's backing up alao worke "' By implication, E-6
had to differ from exzetmg or programmed solutions to the reconnau-
| sance problem. Otherwise it would be duplicatwe--and undenrable.

The system Charyk described to Eieenhower was composed of
a precise land Trecovery subsystem- -with air pick up a possible -
alternative--integral with a photographic subs ystem that included a
24- to 36-inch panoramic camera, * Fia-sf flight, assuming progress

. consistent with that outlined in the development plan. was planned for
January 1962. Seven flights, posubly augmented by two diagnostic
tests, were on the proposed schedule,

' The source evaluation was conducted in an atmosphere of

mild uncertainty. Neither the reporting channel nor the precise

functions of the new Project office had yet been officially defined.

* .
As originally conceived, E-6 might have been described as a
high-reliability Corona :
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In many respects the E-6 requirement seemed to negate all earlier
Project objectives and to reject the concepts applied by the existing
program office. None o'f the earlier payload prograrns had been
undertaken except through the contractmg route provided by Lockheed,
but the E-6 was specdxcauy arranged to exclude that contractor.

' »meg mostly to the poor pPerformance of Corona Lockheed was in
general chsfavor during those weeks when E-6 took form. The relation-
sh:.p between the exlstmg Program office and the existing BMD organiza-
tion was not apparent, and indeed there seemed a possibﬂity that Samos

‘ mtght be recombmed with Midas and Discoverer under the over-all
management of General Greer, with the individual satellite offices
remaining intact. Perhaps fortunately, the xnonth during which such
.matters were resolved was also the month durmg which the prmc;pal
duty of the source selection board was to ‘wait for proposals from

| contractors,

The choice of subsystem contractore had, for Practical Purposes,
been completed before the end of October--by which time the new Samos
office structure had algo been clarified. The source selection board
with the foreknowledge of both Charyk and Greer, recommended awardmg
the camera payload contract to Eaetman Koda.k and the recovery sub-

system contract to General Electric, Accessory considerations prevented
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.immediate action on those recommendations, however. The board
genéraily favored making Aerospace Corporation responsible for all

- systerﬁs integration w§rk ﬁot} included in the basic assignments to
Eastman and General Electric, while Dr, Charﬁ had expressed
reéervations #bout giving Aerospace any great degree of syﬁ_temsl '

>- intégra.tion authority.. Moreover, certain members of the E-6 board

720
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~ uncertainty on the course and emphasis of land recovery developments
and on the technical feasibility of proposals for such systems. -
Charyk's decision to limit the systems engineering-techx;ic'al '

direction role of Aerospace Corporation decided one issue; formal
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in E-6 velncles ) Attempts to make the Reconnaissance Laboratory
at Wright Field responsible for camera peyloed developmente in the
— E-6 program had been halted somewhat earlier, in September, at
Charyk's insistence and to the coneiderable dismay of ARDC headquartere.
- The relatwely rapid establishment of a functioning SAFSP orgamzation
- 'cleared the air of other organizational inconsistencies. 8
Notwithstanding such progress, the matter of defining Aerospace |
Corporation responsibilities became critical e'gain in November and
—~ remained something of an issue urztil late in December; the question
of whether land recovery should be ; primary, parallel, or subordinate
obJectnre had not been finally resolved; and late in November there was
- | another skirmish over the relationship of Samos to ARDC programa.
Finally, the source selection board had found no alternative to using
Lockheed's Agena as the upper stage to inject the E-6 payload vehicle
- into orbit, and Lockheed thus became part of the contractor complex. -
(Techmcel integratmn of the payload, upper stage, and recovery
subsystems, however, wae reserved for General Electrxc ratber
"_ " than Lockheed, which hed that reeﬁon-ibility for all other Samos

payload systems and for Corona.)
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' Such factors kept the source selection board in session until
_early December. Not 'gntil the 14&; of that month did the chairman, -
Colonel Heran, form;lly advise the BMD c_pl_nmander. Major General
'O. J. Ritland, that General Eleci:ric and Eastn;an had beeh cbosen to
develop recov?ry and camera lubsﬁtemo, respectivdy. The maneuver-
able re;ntry aspect of tﬂevoriginal r.equirement had been reduced to an
applied research proéraﬁm aimed at the eventual design of a "términally
guided lifting type vehicle, " 4(Construction and flight test of such a
vehicle had been recommended‘ for inclusion in the E-6 program as
late as November.) | |

On 21 December, General Ritland approved the board's recom-
mendations. By that time the troublesome issue of systems integration
responsibility had been finally aeﬁled. Aerospace was to do "general
systems engineering and techr;ical direction, " workin_g‘ as part of a
team that included the members of the SAFSP office and cleari;:g all
technical decisions with the -miiitary program managers. A definition
of ''general systems eng‘ineering. " which General Greer had \irr;'ly
described as "locally controversial" was worked out in the course of
a 20 December luncheon meeting between Charyk and Brigadie:l deneral
R. D. Curtin, Chief of the Samos Pentagén office. It was Charyk's

"intent. . . that Aerospace would not function as STL functions in -
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detailed systems engineering in the missile programs" but would act
more in the role of an associate contractor reporting to the program
office. | | | |

A final attempt on the part of ARDC headquarters to cement a
management relationship between Samos and the basic ARDC organiza-

tion had ended in failure even before the selection board completed its

work. . Late in November, Dr. Charyk and Gencral Greer decided . '

that Samos funds would not under any circumstances be used to support
development of the Avco Drag Brake as a backup to the Martin recover-
able reentry vehiclc. Thus conclu&ed the last of several energetic
efforts to secure for Wright Field a share in management of the recon-
naissance satellite prograin_--or to tap its funding reservoir. ’

Even though the land re.cover-y objective of the program defined

in August had been substantially reduced in importance by December,

the axpectation that Martin's glide-control reentry technique would

eventually be combmed with the E-6 camera system xemaxned a basic
program concept through the early months of 1961. Fears for the
possible loss of a Samoa .sa'tel.lite over unfriendly tcrritory, 1lv.ith |
repercussions perhaps more extreme than those of the U 2 mculent, '

prompted continued concern for positive control of recovery modes

" and for the improvement of reentry accuracy. Nevertheless, throughout
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kodﬁk, -and encountered serious snags for General Electricf A draft
version prepared by General Electric p;'oved unacceptable to the
project office, a‘nd' an SAFSP version faﬂed to satisfy Aerospace -
Corporation_objectivea. Not until late Febguary did Lockheed and
'G.eneral Electric reach agreement on the interface between th'§ payload

: veizlxcle and the Agena-B stage. By March, Lockheed was behind
schedule on Agena-B work, the original decision to use Johnson Island
as the recovery site had been imperiled by plans for possible resumption
of atomic tests in the Pacific, the camera lenses and mirrors were on
the critical lip of a delivery schedule slippage, and delays in securing

funds for the missile assembly building at Vandenberg had brought the

' 2
timely availability of that facility into serious question.l
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After considering a number of alternatives, several of whic

were impractical because of the 'léad time requirement, the program
foice late in January 1961 decided to rely on the existent Verlort tracking‘
n;at for communication and control functions, re-opening the An.netfe
Isiand, Alaska, site for the addition of one new Verlort station.
Y - ...

' problem was further comphcated in February w:.th/’the emergence of a
requirement for an addm.onal vehxcle-contamed S-band for the Verlort .
radars, for an S-band command decoder compatible with thqse radars

and with security encoder. requirements; and for a transponder that
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w;mld gatisfy tgquireménts. for range rate medl'ur‘ementl. Reliance
on the Verlort network obliéed program mmgers to providé for -
modification of ei:isting stations to include a diéital command capacity,
a reqmrement pecuhar, at that time, to the E-6. The decoder require-
ment which caused a change in vehicle configuratlon also affected the -
Verlort stations, leading to installation of a command decoder in each. -
Some queitions of basic facilities were .troublesome through the
entire winter of 1960-1961, Thuslthe formal decision to use Johnson
- Island as the descent and recovery zom‘ﬁs not made until;l'éte Febr@ry
and it was another month before a prograni office survey group could
actually visit the site ar;d estimate needs. In mut.:h the sAame fashion,
- a decision to convert part of the E-2 area in the missile assembly
building at Vande-nberg to E-6 pux;posés was p-xade in January, but it
was not untxl 24 March th#t.an agreement on a bene.fici'a'l occupancy
- date emerged.
One of the last of the major technical redirections that could
be incorporated before the program got so far along that each change.
— " meant a significant delay was the 16 February 1961 deletion of air-cétch :
comﬁerations from the recovei-y' subsystem. As with the E-5, ;hé
E-6 would aepend on de-boost, aerodynamic déceleration, and water

- impact (and flotatioxi) for its recover); mode. Sheer bulk was a principal
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‘deterrent to aerial recovery; the reentry body was 12 feet and thr:: inches
in length with a max:.mum diameter of eight feet and four inches!

Although alternate modesvof reentry and recovery operation ',
were considered later, by Marci: 1961 the bauic tecﬁniques of E-6
launch, orbit, and 're_covery had been decided. The operation would
begin with 'launcvh of the Atlas-Agena combinatidn from Point Arguelio
and it§ control (in Atlas sustainer and vernier phases) by Atlas. radar
guidaixce.‘ At Atlas burnout, the satellite vehicle (Agena-B, camera
section, and recovery vehicle) would coast to apogee, at which point
the Agena-B would deliver the impulse required to place the satellite
combination in-a preselected orbit within the Agena's guidance and
control tolerances. Orbit insertion would take place at a-pproximately
1'25 nautical miles altitude.

Afi:er inserti;m, the orbit would be cfefined from telemetry
returns, angle track data, and Verlort radar tr.ack information, - The
required orbit correction would be computed from track and rate
radar derivations, and mtroduced as velocity changes provided by
Agena re-burn. The final orbit correétion system relied on a
hydrogeri peroxide propulsion unit contained in the camera section.

Photographic coverage normail); would bégin on t.h.e eighth

orbit. The photographic subsystem was built around a pair of 36-inch
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(focal length) cameras (for stereo Coverage) with horizdnvrecording
for attitude contfol. |

Upon completion of the photogr;phic portion of the mission,
de-orbit reéuiremen_fs would be calculated from ephemeris data and
sent to the orbitipg vehicle, The Agena-B would thereupon be oriented
to the proper atti_tude..by its gas jets and de-orbit thrust impulse am':lied
to acquire the desired de-o;'bit tz;ajectory. ‘

The recovery vehicle would vs_ep,arate from the Agem B by
retro-thrust derived from the orbit t_.:ori-'ection nogzzles and would then
be re-oriented to the desired reentry attitude by the nitrogen jets
provided for reaction control, Pre-orientation of the Agena was
intended to make the de -orbit technology felative,ly uncomplicated.
‘Reliance on gas jets for spin-up was intended to eliminate the possibil-
ity of an unstable spin arising from unbalanced 'solid rockets..

Use of a parachute recovery system in combination with the
recovery vehicle (based on Ge;xeral Electric's RVX-Z)_ Presumably
Provided a safe rate of deac.ent plus adequate ablative protection for
the recovery payload througﬁ the aerodynamic heating zone to the
point of recovery. (Ma#mum reentry forces exceeded 15 8 during

deceleration, and he'ating intensities were comparably extreme.)*

r

— |
Much later, with vision sharpened by hindsight, Aerospace Corpora-
tion project engineers carped that the General Electric ballistic recovery
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‘ Recovery aids in the. Generabl .Electric vehicle were intended, ultimately,
‘to insure prompt retrieval v'vithin the boundslof the Las Vegas Bombing
and 'Gunﬂer.y Range. Initially, however, water récovefy was to be
employed, the vehicle ﬂoatin‘g until -ec_ured by frogmen and recovered
by a ship.
“ Tracking, telémetry, and command equipments were cdntgined |
in the recovery vghicle. Such devices had to be cqmﬁatible with the
Mod III track and command syster'ns'at the Atlanﬁc and Pacific Missile
Ranges; the Verlort S-band tracking radars at Hawaii, Kodiak, and
Vandenberg; and the VHF and UHF telemetry receivers and command
transmitters at various sites in the western hemisphere. During on-
orbit operation, the satellite vehicle was con}rolled through time-coded
binary signals transmitted by the Verlort tracking link, The satellite

itself had a n-iemory circuit adequate for the storage of commands

system had been selected "despite the rather casual treatment given
this system in the proposal docuinent, . " There is no indication
in contemporary sources, however, that the adequacy of the General
Electric reentry vehicle proposal was seriously questioned. The
RVX-2 design was apparently well proven, was available, and was
applicable to the program as then conceived. The General Electric

had been proposed and offered the greatest assurance of satisfying
flight schedules--and of a reliable system. Although General Electric
was the target of considerable later criticism, it was not until the
final two months of E-§ flight testing that questions about the adequacy
of the basic design of the reentry system were raised.

BYE 17017-74 4217

Handle via Byeman/ Talent - Keyhole
Controls Only “TOP SECRET-




NRO Approved For Release

necessary for both vehicle and payload operations during orbit.
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The ori_inal Plan of an initial launch by December 1961,
followed by six additional launches at 40-day intervals (and including
two diagnostic launches from the Atlantic Missile Range, if necessary),
oad by early 1961 beén changed to reﬂ‘ect a 9 March 1962 first-launch
target date, The entire slippage', at that point, had resulted from an
' August 1960 decision to permit prospectxve bidders more time than
. originally contemplated to develop their proposals. 15
The early objective of controlled land recovery kbecame less
than an integral of the total program after 9 March 1961, when Under-
secretary Cﬁaryk reduced the Martin effort to a study-through-mock-up
activity more slowly. paood and less fully funded than initially pfoposed
The Martin Company 8 work statement was rewritten in April to reflect
the changed emphasu and thereafter had no ngmfxcant mﬂuence on
the bas1c program. 16
In some part, the cutback in Martin's activity was indicative

of financial difficulties that began to trouble the E-6 program as early
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s March 1961. The chief offender, from the standpoint of unplanned

expenditures, was General Electric, which late in March reported

fiscal 1961 costs , gainst an approval pProgram of

* against/'
To SAFSP managers there seemed
no hope of accommodating the Gene{a.l Electnc development program
within the total of currently approved funds; the only €éscapes appeared
to be rescheduling or increasing funds, (The basic E-6 program.

exclusive of the Martin reentry vehicle effort, had in November 1960

been costed at 3 fiscal 1961 tota] ode a fucal 1962

total o ere being no alternative, and the urgency of
/// .
the E-6 not having diminished, the contract with General Electric

%4
became an agreement to complete the first seven vehicles for /
Z

’ 7
”.scal 1962 overrun which - Promised to grow larger by the end
7

of that year. At that pomt, General Electric was eatlmatmg that its

part of the program would ultimately cost ather than.

¢ earlier figures,
7
A detailed survey of the E-§ Procurement situation in July 1961

turned up other dzsturbmg factors., The original cost estimates by the
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three principal contractors had totalle

' 7
from Eastman Kodak.mrom General Electric,

7 om Lockheed). The letter contracts had been issued on

’

the basis of costs derived from the ongmal work etatemente. By

April 1961, when defimtwe work statements and refined cost estimates

became available, the pro'gram total had risen tv'

from »Eastman. Wfrom General Electric, and
. /4

- Lockheed). In the view of the Air Force inspector general,

7/
"It was

apparent that the contractors had ongmally priced over-nmphfl.ed
Programs against requirements not specifically resolved" and in
detailing costs had gone through clarification add redirection phases
which completely changed original conceptions. Thus between November
1960 and April 1961, General Electric had added elightly to its h_ardware

cost estimate but had expanded the sum of engineering and test activity

to account for half of thmevieed estimate. The bulk of
Z
Kodak's increase was for additional engineeringW though

an accelerated development schedule .and more rigid specifications
accounted for. a considerable sum. Lockheed's estimates went up as
a direct resuit of design changes in the Agena vehicle,

Although arithmetically correct, the inspect;',or general's survey

essentially overlooked the fact that the E-6 bad origindlly been -
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Presented as an "off-the-shelf" solution to a difficult technical problem, -
" The differences between November 1960 and April 1961 figures reﬂected
not so much bad estimating as the effects of redefining E-6 technical
objectives. Given a choice, the Samos office elected to expend money
rather tha.n time al;d to pay fo;' equipment that pfomiséd to satisfy the
‘basic requirement in full rather than settle for what was available and
compromise perfo'rmance‘, It was unlikely, in any event, that the
contractors’ initial cogt estimates would have long retained any rinherent '
validity, Experience had demonstrated that in radically advanced '
developments the "hormal" pattern included a rash of i:echnical diffi-
culties and a considerable number of significant design or detail changes,
-'fhe finanéial integrity of Project Mmanagers was of little consequence in
such circumstances;' cbsts went up as enéineering éxpensea increased
and as test Programs expanded.
Nevertheles 8, the E-6 office learned a lot from its early experi-
ence with coﬁt estimating, Aboyt # year later, when a follow-on p‘rc;gram
was being weighed, the office Proposed a cost-plus-incentive-fee contract-

ing technique (for General Electric) that made contract Performance a

invalidated the need for follow-on Procurements, the lessons of early E-6

- contracting experience were not lost,19
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Requirements for eupport facilities for the E-6 program were
defined later than had been anticipated dnd included items not foreseen
when the program had been approved for development late in 1960 In
addition to a growth in the projected cost of the Annette Island station,
a tracking station amapproved 30 June 1961), and the

: erectmn of a vehicle support buildxng z: Point Arguello (defined in

April 1961) became essentials, Connequently. the support funds for

the E-6 program had become quite substantinl by the end of fiscal 1962

Y/,
Annette Island reactwatmn co 7 //
7

atat,lon /and the E-6 equipment for stations used in
Z ) .
. common by several space programs anothewhe provis-
ion of multiple-satellite handling features added”o a
A ‘ 7.

support funds total that reached,m May 1962--by which
: 7

time all essential facilities-presumably had be_en. pProvided Afor. since

the flight program was then in progrese. The only significant exception
was the land-recovery aspect of the total program, which did not become
a major cost item until fiscal 1963,
In J uly 1961, Colonel Heran estimated a total requirement for
M/Q fiscal 1963 military construction funding to cover a
de-orbit cor{/’rol station, a land recovery support facility, and additional

mstallanons at the Atlantxc st sile Range. All were required for the L
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Martin reentry vehicle development, By November, however, deletion.
of all but the Canaveral construction had eimmtedgf that total. 20
‘While such matters continued to trouble the pProgram, the |

pnncxpal effort was inevitably applied to remaining on schedule in

‘ the development, fabrication, and test aspects. The first key date
was Kodak's delivery of a payload‘mock-up to General Electric--
completed on schedule: 2l April. The first three flyable recovery
vehicle cassettes reached General Elecfric before the end of June;
in August, thermal environment tests of prototype lenses began; and
on 18 September the first drop test of a recovery vehicle (from a B-52 )
at Kirtland Air For_ce Base) ended in success. By the ﬁrst week of
October, the initial flight vehicle (Number 2401) was going through
the telemetry checkout‘stat':ion. Payload weight was 30 pounds greater
than the 2159 pounds predicted in June, but a reduction in control gas
requirements had compensated for more than half of the increase,
On 10 October 1961, therefore,’ Colonel Heran assured Undersecretary
Charyk that by all available mdmatmns the first launch would take
place when scheduled: 9 March 1962 On the day of his report to the
undersecretary, Heran learned that the initial water-drop test of the |
reentry vehicle had also been successful, both in parachute deployment

and in flotation characteristics. At the end of the month, recovery

site facilities were complete.Zl
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At that point, some of the bright expectations began to dull, .

An early indxcatxon of pending difficulty was a complamt from General

. on which the vehicle contractor's schedules were dependent, Aero;_
8pace, of course, had another 1nterpretation. Concurrently,
Aerospace was assuming responsibility for a command programmmg
assignment originally slated for General Electric. 'I’he Phtladelphxa..bas ed
contractor, it developed, lacked the manpower for the task, Lockheed,
the first alternate, Was overloaded because of other programs. _
Conaequently Aerospace Corporation (as an organization--distinct

 from the Program office element) exercised its eyetems engineering-
techical direction authonty and purchaeed computer time from an
outside contractor (Systems Development Corporatxon) The effect
of the late-term reassignments was not immediately felt, but within _
90 days began to appear as delayed and incomplete computer programs.
Without the appropriate computer data, the satellite control estabhsh-

‘ment at Sunnyvale could not support the launch--and a launch date
slippage would inevitably result. 22

As it happened, the Computer program slippage did not

become the critical factor in the schedule, General Electrio was
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to deliver the first flight ‘}ehicle onl December., That day came
and passed without event, as did the remaisder of December. On
27 snuary 1962, the contracting officer of the Philadelphia Air
Pi'ocu:emest District formslly notified General Electric that the
government was conszdermg termination of the contract by default
In actuality, the notification was a "show cause’ and cure" instruction
intended to prompt General Electric to more' energetic efforts to
satisfy contractual requirements, but the possibility that the contractor's
failure to perform might influence the award. of follow-sn contracts
could not be overloo‘keds The chance that the government might

_ terminate the contract before the original seven vehicles were delivered

was slight indeed. 2>

The notice had two effects, nonetheless. Most important, it
stimulated General Electric to push completion of the first flight
artlcle somewhat more earnestly than had earlier been the case. A
Space Systems Division acceptance team ended its mspectxon and
'slgned for the velucle on 19 January, but not without criticism. The
haste of the completion and inspection process disturbed the acceptance
team The team chairman reported that his fellow members had
developed "a general lack of enthusiasm" during the certification

process because of the "hurried and hectic" conduct of the required
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tests. He remarked that some "informal" procedures on the part
of the General Electric people had not actually been mtneseed by '
the team, and he noted that all of the Pre-acceptance tests had not
been completed becauge of the lack of time. They were slated for
completion during ﬁel;i tests of the vehicle; 24

The eecon&ary cezisequenee of the "cause and cure" notice -
was to prompt General Electi'ic to an irnpasaioned (and thoroughly
subjective) defense of its conduct of the progrem. Tﬁe contractor -

_ cited the complexity of the system and the requirement for design,

development, and test completion in only 13 months; the "continual"
program and technical red:.rectxon by Au' Force and Aerospace
"Corporation managers (in the opinion of Colonel H, L, Evans.
SAFSP's vice dxrector, the program had been subjected to fewer
changes than comparable programs), technical problems with the
General Electric reentry aubsystem (wlnch bhad been selected
originally because the contractor represented it to be a proven system
Tequiring little refinement); and compatibility problems with Eastman
Kodak which ""substantially excveeded expectations, %5

To the uninitiated, at least, it appeared that General Electric
had a weak case. Some weeks later, when it became apparent that

the delivery slippage had been attended by a subntantial undex"es‘timate
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of costs, General Electric's Missile and Space Vehicle Division .
manager. H W. Paige, cited "changes in ayetem requu'ernente and

“in details of unplementatzon” as the chief causes of schedule and
cost inaccuracies. Pazge also complained that some design changee
Judged to be within .the scope of the contract should have been handled
through contract change notice procedures and predicted that "further
technical difficulties” would arise from the flight program.?"6

That much, at least, wasg a valid analysis,
Although General Electric's vehicle acceptance schedule had

' slipped by some seven weeke_. the ﬂight schednle ehowed only a two- )
week slippage and as late as mid-January the reentry vehicle contractor
was confident of meeting a 23 March launch date, 27 Progress during
February appeared to justify such optimism, Early that month, the
Program office concluded-agree‘ments with the 6595th Aerospace Test
Wing which formalized the aeeignment_ot_’ respomibilitieefor various
portions of the launch and test one'ration to follow, (The basic

» phx.loeophy was that Aerospace Corporation would continue to provide
systems engmeenng-techmcal direction for the program, ‘acting
through Colonel Heran 8 SAFSP office, and that SAFSP would retain
final responsibility for approving all significant changes to cost.

scheduling, and contractual arrangements ) The relatively recent
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’ complxcatron of .8cheduling ﬂight operations so > as nexther to interfere
with nor be adversely affected by the nuclear test series being

— conducted 1n mid-Pacific was duposed of by agreement with J oxnt

R W/ﬂ// ////////////////////////////

| 7 Z 4
Final arrangements for return

7

of recovered film cassettes from Hawaii to the processing laboratory
— at Westover, Massachusetts, were completed several daye in advance

of the actual launch--which had slipped, by that time, to late April,

Because of the urgency of the rnission. a C-l35 jet transport was
— aungned from Ml.h.tary Air Transport Service reaourcee to service
the E-6 program reqmrements. 'I‘he cargo was identified merely as
tvvo boxes weighing 270 poundsv each plus a poseible courier passenger.
— MATS was also advised, however, of a requirement to transport
unxdentl.fxed cargo to Washington, Wright Field, St. Louis, and Offutt
Air Force Base from Westover during the several days following the
— _ initial delivery to that base. 29

Such adminiatrative matters were arranged with relative
dispatch., The same circumstances did not characterize pre-launch

- : efforta involving the first E-6 ‘vehicle. Apart from the late delivery
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of the payload vehicle and its mcomplete state of preparation upon
acceptance, program difficulties at this stage extended into pad and
vehicle readiness. In General Greer's u_nderstatement, "Ihe 201
program [E-b] had a lot of problems in getting the first flight item
in a condition for launch. " Electromagnetic interference was one
of the most notable, but it did not stand alone, A succession of

' equipment problefns combined to delay ﬂight readiness from the
"revised" goal of 23 March to an actual launch date of 26 April, 30
In retrospect it was aﬁparent that tlie slippage represented a day-for day
equivalent of the delay in acceptance of the General Electric vehicle,
Even thhout allowances for the fact that the vehicle, whep delivered,
did not satisfy original readiness requirements, the time between
deliver}; and launch was less than had originall.y been allowed. The
launch came almost precisely 16 months after selection of the contractors.
It represented a very considerable achievement,

At 1056 ‘hours (local time) on 26 Apnl 1962, the Atlas-Agena
carrying E-6 number one chmbed away from 'its launch pad, leaned
toward the south, and vanished from the sight of observers at
Vandenberg. At the PTroper time the Agena separated, the booster
fell away, and the Programmed injection into orbit began. Propulsion-

and guidance proved excellent. The orbit Was near perfect; no
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adjustment was necessary. Telemetry signaled a pPossible failure -

throughout the mission. The other of the camera Pair showed no sign
of functioning after orbit number seven. During the attitude adjust
maneuver immediately before de-booet. however, the plume of the
ullage rocket impinged on the Ageua.'s rocket exhaust nozzle and
caused an unprogram.med pitch up, and the veliicle failed to enter
through the proper ""windew. " It could not be recovered, 3
‘Immediate technical oha.ngee resulting from firgt ﬂight experi-
ence were limited. Lockheed relocated the solid ullage rockets to
minimize the possibility of a repetition of the "impingement" mc:dent
and Kodak strengthened the film transport assembly to prevent recur-
rence of the camera system faxlure--traced to that item. 32
Although the changes to vehicle number two were not major,
they combined with other cu-cumatances. including crowded launch
stand schedules, to delay the second flight, It finally occurred on
17 June, two days later than the revised forecast, Again the launch
- and orbit Placement phases were "near nominal" and the photographic

subsystem functioned adequately, but Premature exhaustion of attitude
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control gas forced a call-down attembpt.vduring orbit 10 rather than
during orbit 18, as originally planned, Again the de-_boost phase
was ineffective. The attitude coﬁtrol system of the Agena malfunc- .
' tiongd, a power failure pievented Separation of the réentry vehicle
fxl'om the Aana.‘ and they re-entered as a unit, Because of that
circumstance fhe deceleration paraciute did 'not deplo_y and the sate]-
lite completed a free-fall &ajectory, impacting about 750 nautical
miles further down range (north) than planned, The hard impact
ruptured the recovery capsule, which sank before ships or planes

could locate it, Agena telemetry had not been: Programmed to operate

the failures,

Corrective measures included the incorporation of redundant -
circuitry in the de-boost phase, rewifing and physical shielding of
critical elements (it appeared possible that shrapnel-like fragmen_ta
ffom one of the explosive 8quibs might .ﬁa-—ve disabled the 8eparation
Programmer), and Teprogramming to insure telemetry Teception
during de-bodstj.l33 |

The third trial, on 18 July 1962, Produced another excellent

orbit, A succession of difficulties of varying magnitude plagued the
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, vehicle thereafter.. The S-band beacon operated with margmal :

effectiveness throughout most of the mission and failed completely
*L during orbit 18. The forward (m?ain) camera failed to advance after
the 10th orbxt. the film cutter refused to functxon. and on revolution
- 18, during de-boost, the Agena secondary pr0pulsxon system agam
— refused to ignite. Without ullage, the main engxne would not fire,
. 80 no de-boost increment was available for the reentry Operatxon.
B Again there was no recovery.
- Changes introduced as a result of the third failure of the
: recovery system included redeslgning circuits to isolate the secondary
- propulsxon system from the solid ullage rockets and lmproving the
- | pre-ﬂlght 1nspectmn of the circuitry. 34 With these changes, trial
number four began on 5 August 1962, | |
- In what had .by that time become an established patteru. the
— launch and Injection operations resulted in an orbit within two percent
of "perfect." No orbit adjust was needed. On-orbit telemetry wasg
- quite satisfactory, although some S-band pecuhantles were noted in
— retrospect. (They caused a minor error. in prediction of the impact
point,) Steering gas consumption was normal and the commend system
- Performed with desirahle efficiency. The camera payload, unhappily,
- . develope'd some defects. Telemetry returns showed the main camera
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to be ''operating" through pass numoer seven, but the film transport
remained non-functional throughout the entire mission, The rear
camera operated through reVOlution number six, after which both
the transport and the read-in elements failed. However, there was
a clear indxcation that at least 1500 feet of fnm had been properly
exposed,

| During the reentry and recovery phase, disabliné defects
again appeared. Individual incidents of the de-boost aeque'nce' Came
in proper order, but the Agena imparted only 1450'feet-per-eecond
deboost velocity instead of the programmed 1600 feet-per-eecond
Nevertheless, the reentry sequence continued as scheduled unti} the
vehicle emerged from the ion-sheath blackout One second later,
Primary telemetry faxled Although telemetry signals briefly resumed

after a lapse of 16 seconds, there was no indication of parachute

over the next 40 minutes., Bot!r electronic and visual search continued
for four hours after pPresumed impact, but there was no sightmg.. A
hehcopter search over the next 24 hours produced nothing more tangible.
Analys:ts of the fragmentary telemetry indicated that excessive
heating, Principally in the aerodynamic wake of the reentry vehxcle,

had caused a failure in the parachute deployment circuitry, Confident ..
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that the flaw was not in the vehicle design and that it could be remedied,
,General Electrzc tlnckened the thermal coatmg around tbe ballast tanks
of number five vehicle, changed the compontxon oI the Primary thermal
coating at the aft bul.khead and increased the amount of insulation in
other suspect locatxons. Although the telemetry fazlure had prevented
the acquisition of detalled heat data for the blackout permd there was
general agreement between SAFSP program office members. Aerospace |
Corporation engineers, and General Electric's specialists that the
additional insulation would prove adequate. 35

| The relatively rapid succession of flight tests--and mission
failures--had not proceeded in a management vacuum, nor had work
on unprovement of the central E-6 confxguratxon ceaaed In the area
of a system lmprovement two items were of Particular mterest during
the months between April and October 1962. One was improved
retrieval, either water~to-air or air catches. The second was the
addition of an indexing Camera wh1ch would more a.d_equﬁely pPinpoint
the location of sites photographed by the stereo cameras,

The index camera consideration began with a ~directive from

Undersecretary Charyk to Provide a combination terrain framing
and stellar-mdexmg Camera ""as soon as possible. " (Corona experience

was the real justification. ) Charyk reconfirmed the requirement early
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in May 1962. After carefully examunng proouction and procurement
time factors, Colonel Heran on 18.Septernber, advised the undersecretary
that the indexihg system could be incorporated in the tenth and subse-
quent E-6 vehicles. Two days later, General Greer validated the
schedule and directed that the effort continue even though other improve-
ment proposals of the time were being deleted as unnecessary, 6

The proposal for .either air catch of the descending reentry
vehicle or sea-to-air retrieval of the floating Payload was, in one
sense, a revival of the original option of August 1960, deleted from
the program in February 1961. A means of water-to-air recovery
offered some prospect of overcoming the several objections to air
catch. it need not be so Prompt, it need not be limited to one or two

‘passes at a descending object but could if necessary be continued
over a oeriod of hours, it was Presumably a somewhat less delicate
rnaneuver, and it could take advantage of frogman teams dropped
into the ocean to rig the recovery vehicle for pick up.

The first tests' of the rigging-for-retrieval pProcess, conducted
on 27 March 1962, were thoroughly unsuccessful, Forty minutes of
effort to slip a harness around a ﬂoating dummy recovery velucle
ended in complete frustration, Nobody had allowed for shrm.kage of

the cotton sleeves around the nylon netting., A second trial, using a
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modified harness. saw frogmen encase the vehicle in about eight and
ne-half mmutes--but 10 peOple spent the next 45 minutes attemptmg
to inflate the balloon which wag supposed to carry the extended tow

line across an expanse of water so that 2 hook trailed from a retnev-

mg aircraft could engage it. Once the balloon was inflated, and before

it had lost all its helium, the pick-up aircraft made a bpass at the
ass‘embly- -and punctured the balloon. A second pass by the JC-130
at a new balloon and line was successful the recovery vehicle started
to lift from the water, and the tow line loop broke!

Although the succession of difficulties involving the harness,
the tow line, the balloons, and the winch in the JC-130 frustrated
hopes for 1m.med1ate success. the experimenters were not discouraged.
Earlier trials had shownA that ﬂoating_objects comparable- in size to the
E-6 recovery vehicle could be retrieved from the ocean by JC-130s.

The question of the moxrzent was whether two scuba divers could attach

- the harness in a high sea, inflate a balloon, and keep the tow line

from coming into contact with the water. 37

In June, the E-6 program office proposed.'a slightly different
water-to-air technique i.m)olving the use of a buoy attached by a line
to the rear of the recovery vehicle, Another variant with potential

was use of the descent parachute as a "buoy" with the retrieval
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aircraft hooking the line between the parachutg and the reco;rel;y
vehicle., Becausge a reiatively lengthy test and- de‘velopment Program .
was involved, and bec#ﬁae the technique had more promise in theory
than in practice, denera.l Greer reéommended deletion of the waterv-
to-air recovery program from the E-6 effort late in September 1962,
For the moment, however, General Electric was directed to continue |

%* .
" feasibility tests, Lack of significant pProgress caused final cancella-

tion of the water-to-air recovery efforts on 25 October 1962, 38

PTogram and on 27 March 1962 contractors were advised that the nine-
vehicle program had been expanded to 26 vehicles. Letter contracts

with General Electric and Eastman Kodak had been signed and distributed

%
As defined in July 1962, the objective of the water-to-air recovery

Program was to establish the feasibility of bringing a towed recovery

vehicle into a J C-130, and to incorporate the technique in the tenth

and subsequent E-6's, Simplicity, ease of operational employment,

a minimum of vehicle and aireraft modifications. and few requirements

for additional or special equipment were prime considerations, General

Electric, acting under an addition to the follow-on vehicle contract, wag

to collect and analyze aircraft flight data and wind tunnel information on
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by the end of that month. Because of the fact that the ongmal nine
vehicles were well along in fabncation by that time, changes and

improvements in the configuration of the E-6 satellite were generally

scheduled for the tenth and subsequent’ vehicles--unless, of course.'

they involved modifications hecessary to the auccess of the early

fhght Program. The index camera, air and water recovery, a back-up

stabilization system, and the expansion of telemetry in the Agena
vehicle (as opposed to the reentry vehiele) fell into the 'long term"
Category. In the course of a maJor program review in September 1962,
Charyk and Greer approved the addition of a secondary command’
system to the sixth and later vehiclel plus delet:.on of the secondary -
propuluon 8ystem in the tenth and later vehicles (the precumn of
orbit injection during the first four flights had made erbit adjust
requirements redundaﬁt) The inclusion of "back-up" attitude control
and engme Ssequencing provisions in number 12 and subsequent vehicles
remained under: connderatzon.

The first objective of the E-6 Program, to demonstrate that
the system could operate efficiently, still was unea‘tisfied.- A success-
ful mission was essgential, In the longer view, the remaining vehicles
in the original betch of nine were intended to demons trate system

pPerformance, provide data that would permit refinement of the basic
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| equipment, and define thg operational limitations of the vehicle-camera
combinati;:)n. Only‘with the tenth vehicle would int;uigence collection
| 'be.co.me the principal mission objective. Asg had generally bgen true
since inception of the E_-6 effort during the summer of 1960, the
policy of the program office was to make co_nﬂgqration changes only
when they 'promised to impfove the vehicle or its product--or, of
course, to correct defects di?covered during the test program,
"No frills" was a hard and fast rule, 40
Thus far there had been only four significant deviations from
the payload des1gn conceptions approved at the time of source selectmn,
in November-December 1960. The lens design had been cha.nged from .
one involving folded optics and a near vertical orientation to one based
on a horizontal orientation and unfolded q'ptics when it was demonstrated
that the dual use of the mirror in a folded-éptics system was risky,
Window shades had been added to reduce power requirements by
Providing a higher degree of thermal control, the film cutter and seal
| had been rnade a smgle rather than a double unit (severmg and shieldmg
both fi.lm strips with a greater agsurance of rehabxhty in operation),
and the total of available image motion compensation speeds had been

increased from 10 to 15 in order to reduce the potential for motion

blur on the processed film,
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The reentry vehicle had been altered somewhat in the course

of development, but again not radically, The original scheme of

. separation characteristics, a multi-element thermal elneld had been
subet:.tuted for the original single-material type. the structure had

been lightened, land Tecovery provisions had- been deleted, and the

destruct system had been removed.

As Ccompared to other systems, in terms of design and configuration
changes the E-6 had been remarkably stable. 4

The secure future of the program became somewhat less certain
following the failure of the fourth test vehicle (5 August). On 21 August.
Underaecretary Charyk told General Greer that "high government

officiala " were ''‘concerned about the four consecutive fallures" and

Charyk also agked Greer to examine the pPossibility of adaptmg the E-6
payloads to a thrust-augmented-’rhor (TAT) launch vehlcle and a
Discoverer (Corona) recovery capsule, The undersecretary indicated

that he intended to make several major program decxsmns within a week,
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The response from the Los Angeles complex was not such as
'~ to encoui'age hope for an easy or in_expeneive adaptation of the E-6
payload to what would essentially be a Ciclr_x_a configuration. Colonel
Heran emphasized that the launch and erbital performance of the E-6
system were "quite impressive in several respects.'" The command
- subsystem and the payload stabilization provisions had also operated
with a high degree of efficiency. On that baeta. the suggestion of
shifting to a TAT launch vehicle seemed unjustified.

Heran also pointed out tha.t use of TAT would force. "almost
complete redesign and pPackaging'' of the E-6 eyetem, would reduce
the quantity of film by at least-one-half, and would eeeentzauy consti-
tute a new program with all the complications inherent in such a
procedure, Its effect would be to substitute a new launch system for
one wluch had worked quite well,

Colonel Heran was convinced that de-boost probleme which

" had marked the first three ﬂxghts had been eliminated. The recovery
ey;tem. he noted, had been gwen only one chance to operate. He
felt that the E-6 was much closer to fruition than any alternate that
could be readily provided. 1 A

In Charyk's view, the real objective of the test Program was

to create confidence in System reliability and adequacy., The established

BYE 1701774 . , 451

Handle via Byeman/ Talent - Keyholg o '
Controls Only —TOP-SECRET —



-~ NRO Approved For ReleaseToFSECRET-

schedule was not sacred, he told Genernl 'Greer, vand "in no case wxll
any launch be conducted unless the reeulte of Previous missions have
been thoroughly etudled and the necessary measures. . ., taken to
Prevent a recurrence of any non-nominal perforn:ance w3

: ~ On 18 September 1962, General Greer's group conducted a
complete program review for the undersecretary. Cancellation of
the follow-on program was by then being actively considered, so the
summary included a resume of work etatue, prospective contract
costs, and the comparative costs of a 9-vehicle as against a 17-vehicle
follow-on program The 9-vehic1e effort would coe :

to complete, the 17-vehicle progr

all enthusiastic about the options, Greer's people agreed that alternate
systems to contam the E-6 payload were feasible m the event of E-6
progra.m cancellation, Among the potential optxons was use of an
en.larged Discoverer capeule ("'Big D") with an Atlae-Agena launch
combination; tbe use of a Thor with solid-rocket boostere (TAT) to
orbit the current pPayload and recovery vehicles; and the use of TAT
with the "Big D" recovery vehicle and the existent E-6 payload eection.
'l‘he alternative of using a modified E-5 vreentry vehicle and a ribbon
Parachute (to permit supereonic deployment).also seemed feasible,

if not particularly attractive. In the eyes of the E-6 program office,
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none of the alternatives was preferable to continuing the current effort, 44
The future of the follow-on program etl.ll remained uncertam for

-another two weeks although ltop-work orders had earlier been 1ssued

to the principal contractors. The final decision ca.me on 3 October 1962,

with Charyk's order that work on all vehicles addit:.onal to the nine

originally Programmed be halted, The undersecretary had decided

to withhold action on further vehicles pending "complete resolution of

Project difficulties and demonstration of actual performance of sufficient

quality to justify further procurement. e « " He felt that the remaining

flight tests might lead to significant redeeign and modification,

time necessary to inshre’a "maximum probability of success' and with
intervals between the flights sufficient to pPermit complete mlysxs of
all data from the. Previous flights and the incorporation of necessary
changes. The final two payloads (the "diagnostic" items, as originally
echeduled) and payload vehicles were to be stored for possible future
| use, and the Atlas-Agena combinations were to be made available to
other programs. -
" In effect, Unde‘rsecretary Charyk thus limited the scope of

the E-6 program to the three remaining flights on the original schedule,
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From a program d‘fice viewpoint, the qualification that a :ucceuful
flight might change such arrangementa was the only entirely hopeful
note contained in his inatruct:.ons. 45

On 4 Octobér, General Greer notified General Electric,
Eastman Kodak, Lockhéed. and the Space Systems Division of Charyk's
decision’, He cautioned each to 82y no more to the press than that the
cutback represented a work phase termination and a contractual
a.djuutment in accordance with the. "continuing process of review' of
all Air Force space programs. 4% But even though three more E-6
flights were still scheduled, cancellation of the follow-on Procurement
had implications for the total reconnaissance effort considerably more

serious than was at first apparent.

available even to the "cleared" membcrs of the Air Forco for nearly
two years, During that period, considerable quantitites of reconnais-
sance film obtained from Ccrona overflights of Soviet territory had
been processed and forwarded to operating comma.nds. A major .over-

haul of United States strategic warfare policy had in part been based

on mformation drawn from such sources., Able to nurnber and locate |
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Soviet missile bases, the nation was no longer depenflent on a massive
retaliation policy o'pehly directed at eradication of Rusaﬁn cities and
"k.néwn" mﬂitary stai.;ions.. Relatively few people were aware of the
Cc‘:r'ona program and its success. The implication that some unspecified

quantity of the ''take' had been obtained from "Samos' flights was

Present in virtually any "unwitting” estimate of the known situation,
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Thus quite‘a;pa;'t from considerations of ‘technology, the launch
— . of the fifth E-.G 'vehicie promised to be of considerable si'gnificance‘.
By late September, that veh‘icle had been prepared for its

ﬂight., Intensive Agena-reentry vehicle Separation tests had been

- completed, heat-effect tests were continuing, the reéovery subsystem
test procedures had. been exhausﬁvely reviewed and changed, and the |
vehicle had been subjected to a substantial number of retrofit and

— modification acfions. The additional insulatic.mvaround aft bulkheads

and near the ballast tanks was in place, a number of critical switcheg

had been relocated, .electrical cable had been rerouted around heat-

- sensitive zon-ea,. the cqver'fbr the parachute cavity had béen recoated
with an improved ih,sulator, the Beacon and flasher assemblie§ had

been strengfhened and reinsulated, a speéial baffle had been added

- . forward of the main vent valve, and the entire ‘reentry vehicle had
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been delicately weighted and ballasted to minimize any side effects
of inertial imbalance. Representatives of General Electric, Léckheed
Aerospace Corporation, and the Program office made a final appearance
before General Greer to assure him again that they had a very high
degree of confidence in the chances of mission success.48 Launch
occurred on 11 November 1962.

It was the wfong Beason for'optimism. System operation to
l;he' point of reentry was in many respect? even better than during any
of the earlier missions. .'L_.ift-oif and orbit injection again resulted .in
establishment of a near-pérfect ephemeris (112-128 nautical miles,
88.72 minutes period). The only po.ssible malfunction, suégested by

: telenietry but unconfirmable, was failure of hatch removal. The command

system functioned without disorder ‘and the photographic subsystem trans-
ported 3400 feet of exposed film. De-boost sequencing was near perfgct,
and the reentry vehicle appeared to be performing without any error
until it entered the blackout zone. Thereafter, events roughly paralleled
those of flight four. There was some indication of parachute ;ie;loymeﬁt,
derived princip;llf from telemetry indications that descent had lasted
longer than would have been the case with a free-falling reentry body,
and again one aircraft reported 16 minutes of md:.stm;t beacon sxgnal
reception following impact. But none of the search craft sighted the

vehicle, no further signals were reported, and at dark on the evening
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‘of 12 November the search ended. (Some surface ships cruised the
area the next day,' but with little hope.:) The fact that a recording
station heard both SOFAR bombs detonate indicatgd to recovery team
personnel that the vehicle had broken up on impact or sunk shortly
thereafter, 49

Evaluation of the reentry process indicated that erratic aero-
dynamic heating effect§ which had marked reentry of the fourth vehiclev
had been responsible for the fate of the .fifth. Although telemetry
reception was not greatly impro;ed over the Augﬁst test, some additional"
data emerged which indicated that the ablative sheathing had burned
away well forward ‘of the vehicle's after structure and that some of
wi:a.t had earlier been characterized as "wake effect' probably had
actually been caused by aerodynamic gasses éa#sing completely through

the vehicle from an opening (or openings) burned through the conical

~ forward structure, General Electric's specialists in reentry aero-

dynamics offered no assurance that they could correct the difficulty

for thé next ﬂight.l and the mood of the several contractor and E-6
program office representatives who ;evieWed the program's prospects
for General Greer was not cheerful, 50

.Not until January 1963 did the Aerospace Corporation complete

a resume of E-6 progi-a.m difficulties and suggest measures to overcome
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faults discovered as a result of number five ﬂighf. Engineers con-
cluded, on the basis of telemetry which had been obtamed from the
ﬁfth flight but which because of pProgramming imperfections had not
been acquired for the fourth, that the addition of .05 inches of
ablative material to the main_ heat shield, the elimination of most
ablation inserts in the mai;z shield, and..the revision of attaciunent
fittings for the main parachute hatch eover would correct the known
defecfs of reentry. As additional measures, they recommended
revising the vent channels in the vehicle to prevent ﬂow—througil of
leaking gasses, thermal coating all components and cabling required
for post-entry oj)_eration, and relocating some systems -monitoring
instrumentation to provide positive verification of system operation
after reentry. The Aerospace group suggested that it would be
posuble to demonstrate the soundness of the revised vehicle by
firing it--without the camera payload--atop either an Atlas or a Thor-
Agena booster, (General Electric estimated that it would costM
to refurbish a reentry vehicle, to fabrica.ie the necessary adapter, and g
to provide test support for the vehicle, 31 .

Fer'nearly a month the results of the fifth flight and tﬁe prospects

of the remaining two were carefully weighed against cost considerations

and the prospect that Corona-Mural cameras could return .ihtelligence
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data equivalept in value to any the E-6 could provide. The political

and economic consequences of complete E-6 cenceilation were
similarly evaluated. .In the scale against the chances of the E-6,

apart from con'.xpetitio'n provided by Corona, .was. ti:e timing dt_' the
crisis. Coming ae it did midwa& i:hrough the fiscal year, when rigsing -
costs and earlier underestimations in other programs were causing a
search for additional funds, the E-6 represented an appealing target

for fiscal economy. On the other hand, experience indicated that

relatively little would actually be returned to the government if the

program were cancelled at that point. ‘The vehicles were available
(and paid for), and launch and trackmg costs would be but slightly
affected by cancellation, (Since launch and trackmg station expenses

were contmumg in nature they could be considered as runxiing'over-head

. costs.) Moreover, 'th_e péyload had shown every indication of useful -

ness. ‘ Inasmuch as all earlier calculations of system resolution in

the Corona program had proved to be conservative when measured

against actual "take, ' there was a strong pouibility that E-6 products
might be substantially better than Corona products. If that proved
true, E-6 would provide a desirable intermediate between the optimum

13-foot resolution of Corona-Mural (although perhaps half of the

Corona-Mural results showed resolution on the order of 30 feet) and
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There was some feeling
A ‘ .
that E-6 either should have been cancelled much earlier, when the

possible overlap with Corona-Mural first became apparent or should

not be cancelled before completion of the two remaining test ﬂights
and a comparxson of anticipated with actual intelligence returns.

.A factor in the considerations was the conviction of some
Department of Defense and CIA officials that the E-6 was of dubious

worth, that Corona-Mural would do as much without the addxtmnal

cost of an E-6 program, and that the greater cost of Atlas-Agena
launches over Thor- or TAT-Agena would validate a cancellation
fiecision. >3 ) ,

In any event, on 1l December 1962, Air Force Undersecretary
Charyk advised General Greer of his decision to terminate the E-6
program immediately. All remaining payloads and peyload vehicles

. were ordered into storage. Greer was given disci;etion in permitting
completion of items then well along in fabrication and the assembly of
reports and test data analyses then in progress.

Simu.ll:aneously, Charyk asked Greer to look aéain into the
feasibility and desirability of orbiting an E-6 carl;era payload in a
Thor-Agena vehicle (using the Corona recovery syatenl) to obtain

information on the value of the camera system alone. Precisely such
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a course had been followed upon ca‘ncel.lation of the E-5, resulting in
the still unproven Lanyard eyetem. The option of sending only one of
the stereo cameras into orbit and of lu'mting the quantxty of exposed
fxlm made the project seem somewhat leee difficult than the earher
euggeetlon of boosting an eatire E-6 payload into orbit with a Thor

or TAT. Charyk's notion was that if the project seemed feaeible. it
should be presented as a new program, independent of the oriéinal

E-6 except in employing available assets of the defunct program. On
the basis of the pos sible adoption of such an approach SAFSP received
authonzatxon to retain Eastman Kodak support and to continue payload

work pending a final rulmg on the prospects of an E-~6-Thor-Agena

comb:.natmn /

)

IIII////////////I/IIIIIIIIII/I,I’ b/

__

After exhaustlvely evaluatmg all the pouxbﬂ:.tles. Colonel

Heran's ofﬁce endorsed three feasible approaches to a revised E-6
program. The first involved an Atlas -Agena boost combination, a
midsection adapter to take the E-6 payload (minus one camera), and
‘a reentry etage conusting essentially of a Corona nose capsule.
Heran's office also euggested using a Strategic Air Command Atlas

adapted to carry the E-6 reentry vehicle, thus permitting further tests
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of the vulnerability of that component to aerodynamic heating effects.
The third option required use of a TAT-Agena, a new midsection,

and a Discoverer reentry body. The Thor- or TAT-Agena combination
afforded the prospect of covering most of the Soviet Union on its initial
pass and of being subject to recovery on the second pass, assuming a
nighttime recovery operation. In view of the first-pass rgcon.naissance,
sécond-pass feqovery feature, it could afford "invulnerable reconnais-
sance," Sirhplicity, reliability, and the use of proven cqmpox;ents-
(except the TAT, which had not yet flown) were obvious advantages.
Using existing hardware, one E-6 camera, and the Corona reentry
vehicle, a first flight was conceivable by April 1963. With a redesigned
midsection, one carﬁera, and the Corona reentry body, November 1963

~ seemed a feasible first flight date. (Either the Thor-Agena or the TAT-
A gena would theoretically be usable by that time. ). Adaptation of thé
CAorona reentry vehicle to a one~camera configuration and the Atlas- .
Agena booster would permit first flight .by April 1963; introduction of

a "dual-Discoverer" reentry vehicle configuration (like the later
Corona-J ) would require a delay until August 1963 i:ut would permit

use of both cameras. Convérsion of the payload system to a narrower .
film with dual takeup in a Corona reentry body would delay the flight

only to June 1963,
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SAFSP recommended immediate preparation for a one-camera
test using the Atlas -Agena and a Corona configuration reentry body, a
test of the_original.re.entry body on a Strategic Air Command Atlas,
and the start of design work on a light-weight single-catﬁera stage.
SA!‘SP also obs_efved that a cembination recovery-readout capacity.
could be developed from available E-6 and E-1 or E-2 hardware, with
a first fhght concewable by November 1963. (Five E-1 and three E-2
' payloads were still in storage and the necessary ground equipment was ..
available, )56
For 28 days there was no verdict, Then, on 31 January 1963,
' Charyk formally notifiea General Greer tha.t all proposals for further
- orbit tests of the E-6 payload had been duapproved The undersecretary
desired "no further action in thls regard, nS7
Becanee of the general character of SAFSP programs and their
uniformly sensitive nature,w
housed most of the Greer establishment were seldom treated to the
general badinage characteristic of many program offices. Chatter

concermng the reconnaissance program was uxfrequent and was

generally confined to a few individuals who knew precisely what all

their listeners had been cleared for. And since the general security

rule was to clear as few people as possible; and for as few items as
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possible, many of the E-6 program participants were aware of no

other SAFSP programs--except those previously ca.ncelled--

I

V77722727 ,
’ Few knew of Corona, and fewer still were aware
_that the cancelled E-5 had reappeared in a different form as Lanyard.
But some knevr, and knowing were tempted to quip, quietly
and privately, that it was a wise maxt who knew his own payload,
‘ that E-6 might have been cancelled, but it was equally possible 'th-at.
"~ General Greer or Colonel Heram

At the close of the 9 January presentations during which the

several possibie modes of flying E-6 payloads in new configurations
had been discuéseti. Dr. Charyk, General Gréer. and General J, L,

'~ Martin retired to Greer's office to consider the options. They were
convtnced that it would be bus'eless to schedule the two remaining
payloads for routine launc‘hing in their original modes since there
sﬁil-seemed no way of getting reasonable assurance that the recovery
systermn would work But they were also convmced that the potent:.al
of the E-6 optics and film transport system should be demonstrated

before any final decision to abandon the enterprise. Aware of the

growing disbelief in E-6 adequacy at Department of Defense levels,
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they concluded that the proper course was to devise an alternate

~ approach which would produce the results they wanted quickly and
cheaply, There was little hope of securing approval for a large-scale

“program. in any event The pendulum of opuuon had recently swung
toward relatively emall research and development experiments as
opposed to larger programs. . The idea of Proving a capability and
then procee’ding to a full-scale Program was generally in favor. And
the conszderaﬁom which had caused effective caneellation of the
full-ocale E-6 effort still perneted. the E-6 recovery system seemed
fatally uncertmn, budget pressures required a major cutback in
expensive programs; and there was an influential, vocal group (chiefly
within the CIA elerhent' of'the National Reconnaissance Organization)

which was convinced that E-6 was redundant, that Corona-Mural or

an improved Mural (M-Z) would serve the nation better than E-6. 58
Charyk. Martin, and Greer brought no one else into their
deliberations until the last day but one in January. Then, by telephone,

General Greer summoned Colonel Heran, E-6 director, and Lieutenant

Colonel $0 his office.,

There hé ////////// / /////

demonstrate 6-7-foot resolution from orbit. He told them Charyk had

perixnent to

agreed to establish a new "black" program office with that mission,
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its first task being to prepare a work statement acceptable to Charyk
Heran was to Prepare the statement, working w1th General Electric
and Eastman Kodak in meetings that would begin’ the follow:.ng morning

(31 January) It was to be ready by 5 February,
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The use of thrust-augmented Thor boosters was assumed, but
remainmg to be decided wer; issues of Agena B as against Agena D,
what guidance system to use in the boost_er,, the need for a new mid-
section, how to procure the reentry capsules ("'buckets) from the

Corona program without disclosing the scheme, a fundmg channel,

and a cover plan, The possibility of Pretending that the payloads
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were Program-z ferret Packages seemed feasible but
/4 .

59
required study,

In advance of convemng the meetmg, Greer had composed a

- set of uutructzone for Charyk to send him, They paralleled the

emphasgizing

details he had given Heran,
’ /4

the need for quick, inexpensive, and sure resulte. Toward‘ the end

of the message as it came back to Greer 's office was the injunction,

"The approach should be Spartan in natixre, as simple ag possible,

' From that phraee Came the name by wluch the program was thereafter

generally knovm. Project Sear |
In discussions with Eaetman Kodak and General Electric
representatxves the followmg day (31 January. the day of formal E-6
cancellation), Colonele Heran and A utlined the general syetem
7

Parameters and defined the chief hardware probleme, as then foreseen,

Security, still a matter of coafining progratrx discussions to the

certain by the appointment of Colone”e security control
: 4

officer and by the decision to use a "limited hand.ling" system even
more secure than the /Although

the Spartan designator was generally used throughout the perxod of
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Program consideration, more formal nomenclature was assigned ozl
2 Febi-uary: SP-AS-63, for Special Project-Advanced Study 1963,
By 2 February the outlines of the Proposed "e.xperiment" had

taken shape, and by late afternoon of 4 February they had been trans- =0
formed into a work statement, Generally, two design appr.oaches -
were to be considered. In one, early launch was the dbjective, and
the technique would be to couple a single E-6 camera and the original
E-6 midsection to an A-45 (Corona-type) reentry velucle and a » _
Fau-ch:.ld Programmer-timer. For the other, a redesigned midéection
integral with an enlarged reentry ca.psule capacity was to be considered.
Either a scaled-up A-45 or A-45s in tandem were feasible bptions. o
The payload ﬁould be one camera with an adapter to provide étereo
photography, very much like Lanzﬁrd in concept. The objective of
the effort, under either option, was also to include hardware procure- | —
ment and fabrication sufficient to protect a June 1963 initial launch -
dafe, with stereo capacity by November 1963, 62 .

. The first major obstacle appeareci atg about..t;e same time, On v .
5 February, Dr. Charyk had Liet_;ténant Colonel Jack Sides brief ClA's |
Dr. Herbert Scoville, who was deputy director of the .National Recon-

naissance Office, on the background of the proposed experiment, -

Scovﬂ.le was deeply suspicious of the whole proceeding, He refused
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to accept as valid the statement of primary purpose: to get search-

type photographs at 6. 5-foot reeoluﬁon for evaluation. He ingisted

that the La zard eystem was quite good enough, even though only

. Providing spot coverage, and in a rather lengthy. discussion made it

apparent that he thought the propoeed experiment to be the prelude
to a new system development. He denied that the E-6 camera could
produce 6. S-foot.,reso.lution. even with stereo, and in S1des' opinion
left the meeting with the conﬁrmed  impression that focal length was
the only critical factor. Holding to the view "that eomebotly wag
playing fast and looee with the figures, " Scoville would not concede _
that an improved lens-film definition (from 78 to 110 lines per milli-
meter) and a decrease in satellite nltxtude (from 125 to 100 nautical
ml.lee) could contribute to significantly improved resolution, It was
the general opinion of those" Cheryk People present at the briefmg
that Scovﬂle would firmly reeiet approval of the § E D experiment
"at the possible expense of the program he considered to be hig"'-.
the "improved Mural". M-z 63

Although the Scov:.ue reaction cauld have been entirely spon-
taneous, there was a greater posubxhty that it represented yet

another flare-up in the increasingly acrimonious relationship. Since
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the October 1962 Cuban crisis and Charyk's success in umferr@g

a large share of U-2 operations from CIA to the Strategic Air Command, .
| he and Scoville had ofter been at odds. Tension arising in disagreement
about ‘a Proposed revision to the NRO charter added to the problem.

During part of the October-December 1962 period, both their personal

spoke for the CIA, Sggrtu; would receivg little support from that

element of the NkO. 64 | |
Nofwithstanding Scoville 's negative reaction to the Spartan

.propOlal. work at the Log Aﬁgele'l office conti;nuéd apace, ﬁe

original cost estimate Presupposed that Wuld be

required to fund Eastman and General Elech_'ic studies (and long

lead-time Pracurement) with a total oming'required
/ . Z '

in all of fiscal 1963. Project personnel estimated that four launches,

starting in July 1963, coulq be conducted for a total program cost of

1007000253005, .
WWWWWWWW/MMWM”””//
////7//////////////; }}/7//7)-/}}////)}//////////////////////// |

...........
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Then on 12 Feébruary Dr. Charyk duapproved the Spartan
Proposal as 'not justifiable for the purpose of deterrmmng the increase
in intelligence content obtainable from 6-7-foot ground resolution, "

The tenor of his statement. and the suggestion that the objective could
be met sooner, and at less cost, through other National Reconnaigsance
Program efforts, clearly indicated that the reason for the d.mapprova.l
lay in Scoville's obJectlons. Scov:.l.le, with the support of the CIA
element of the National Reconnaissance ‘Office, vﬁs thoroughly commit-
ted to the "l\_g-_;Z" approach--a Mural-type syatém embodying a new
camera designed 'for' 6-8-foot resolution (based on an improved 39, 3-
inch lens Itek had designed).

Although the original scheme apparently disappeared in the
face of such new direction, the substance was misleading. Both Greer
and Charyk were convinced that the Mural system had inherent mechani-
cal mhlbltmns which would always prevent the acquisition of consistently
high resolution photography. Some of the _I\gur_al pPictures would be of
high quality, but bec#use of thg characfer of the combined lens-film
transport-pa:.nning mechanism, the quality of M ﬁhotography would
remain varial;le. | The E-6 system,' however, had an appa.rent potential
for conaiste;xcy in quality, and at a level that made it comparable t§
the best of l_vi_u_r_al. In essence, Greer and Charyk believed that the
Spartan experiment would show the E-6 camera system to be superior

to the pi-Oposed "M-2."
473
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Even though it had not yet proved possible to get Dr. Scoville's

endorsement, Charyk did not give up on the Spartan approach, In

_ formally disapproving the original scheme, he added the Proviso that

NRO interest in a'general search system. which might pbssibly use
the eight survi'ving E-6 cameras justified an "appropriate mim'.rnu.yn-

désigq study" that would take advantage of the experience acquired

"black" studies to define the usefulness of the E-6 Camera in a Thor-
boosted 8eneral search syéteni. Not su;-prioin_gly. the -tudi.es were
to be oriented toward stated Spartan objectives: a single camera with

an optional stereo mode if later desired, Charyk authorized the initial

% : 66
commitment o 30 the effort,
. ‘ %/A

Such changes notwithstanding, on 15 February letter contracts

. with General Electric and Eastman Kodak went into effect, * Their

contractors did not begin until 3} January, yet a work statement
was in existence by the late afternoon of 4 February and a formal
letter contract ‘had. been written, reviewed, revised, and approved
by 15 February, (Eastman Kodak did not formally sign unti '
18 February, but that reflected a mailing delay.) Subsequent

-extensions and amendments were consistently written, coordinated,
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goals ‘were those first defined in the work statements of 4-5 February,
with the proviso that technical and cogt pProposals for the actual

bhardware effort were due by 15 March. Interestingly enough, th,

the studies themselves, Tﬁe cost of preparing pProposals was to be
covered in ovgrhead charges to other contracts,
The situation was somewhat peculiar, Ostensibly, Spartan

had been dua.pproved and cancelled, and correspondence reflected
that status, 68 But the contracts continued in effect, and indeed in

. terms of the dz.scussmns then involving Heran's group, Eastman
Kodak, and General Electric, the objectives of the effort had bro#dened
somewhat. By 18 .February, the day Eastman accepted the "2113

~ contract, ' the ¢amera contractor had established both concepts and
general configurations which Promised remarkable things from the
E-6 photogra.phic systems. It seemed entirely possible to get six-
foot resolution from stereo arrangements of a mirror on a single E-6
'cémera. and several possible recovery capsule options had been
identified which prbmised to expand the limited film capacity of a
Thor-boosted system. Eastman i.ndicat.e‘d that recent improvements

in optical coating techniques would permit 48-percent effectiveness
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in light transn;xiuién with "improvegr mirrors against a 38~percent

figure for the original E-6. The 36-inch lens system coupled to such

miles, (With inclusion of a gieater roll capability, the Potential

area of coverage could be increased to 200 miles, though only 140

vehicle ("Ph/y* in the argot of the “black" conversations) which would
substitute for the cuétomary General Electric camera-containing
structure. Eastman concluded that the pr0pou.d "PhV" would Provide

substantially better results than the original n"gyn configuration,

an option for .monocl_n-ome or colopr stereo, ﬁile addition of .\vhat
the camera engineers called the "cosgine platten .drive"vwou.ld 'virtually
elimiqate image Smear along the line.of vehicle motion, 69

As a conaequenc§ of the conc_entrated effort between 30 January
and 18 February, and in part because of Conversations and pre;,enta-

tions at the Washington level, the character of Spartan changed

radically by late February, Scoville's Opposition had Prompted the
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cancel Spartan" message of 12 February but had not Prevented the

issuance of the letter contracts. Instead, the wo_rk had ostensibly

been changed from "experiment" to 'ﬁtudy " though in point of £act

' "Sky Gem, " which wasg mysteriously cancelled a few monthg .later).
In reality, then, thé effect of the ""cancellation ' had been to Cause
redesignation (SErtan formally was replaced by SP-AS- -63) and to
expand the scope of investigation 8o that stereo would clearly be
included’ among the potentials. !

Eastman and General Electric submittrd their "proposala“ on
15 March as scheduled. They were generally compatible with the
concepts outlined early ur February, elaborating on the original idea
but adding little. Eastman's proposﬂ for July launch (dubbed the
Type A conﬁguratmn) embodied a very simple monoscopic system
which would prov1de for exposure of film in a slightly modified E-6
camera and recl)very by means of a Corona capsule. The photo firm

estimated that four Payloads could be assembled and delivered between
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. .~ between 21 July and 15 September 1963 for a total cost of n
'_- . . /d

(mcludzng a %fee) . Both General Electnc and Eastman Kodak

- also submitted Proposals for "’I‘ype B" systems embodying provision
| for stereo photography, enlarged film capa.cxty, and higher resolution

system features. The major innovations were the "scaled ﬁp" reentry
i capsule proposed by General Electric (and rnultiple installations of

both the original M. capsule of 33-inch diameter and the enlarged

45-inch capsule) and three technical features of the Eastman Proposal:
~ optional film transport mechanics wlrich could provide eithor improved

reliability or upanded film utilization. 2 programmable slit wl:uch

bettor than six-foot resolution, Eastman oho emphasized the growth

‘Potential of the Proposed lens system. u

~ : _ | - While Heran's teom analyzed the details of the Eastman-General
Electric Proposals, the contractors continued along the line of support-
ing a 30 July launchl But that prospect was gradual ly dimming. Outside

- - the world of SP-AS-63 there began, on 20 March, a special study
ev#luation of an "improved search type satellite reconna.:.ssance system, "
which, on mstructxons from the new NRO director, Brockway McMillan,

- was to include "applicable variationg" of the E-6 system. In fact, the

only candidates were the M-2 -2 and the E-6.
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One of the chxef reasons for E-6 cancellation, ag a specific
pProgram, had been the apparent overlap between E- 6 and such

W Ed and M-2.

Lack of prograrn success, lack of confidence in the recovery vehicle

developmental or proposed systeme a

,‘conﬁguratmn or General Electnc 8 ability to 'fix" it, and the budget
plnCh of late 1962 were the real deterrni.nants, but the apparent lack
of a performance niche not at least partzauy occupied by another

system was also important,

Early in 1963, after E-¢ had been terminated but before SB. artan

had been translated from concept to specific proposal the United States

Intelligence Board had forwarded to the NRO a restatement of the

requirement for five-foot resolution gtereo search coverage. Mural

could not satisfy the Tequirement, and nei,ther”nor Lanyard

was fully qualified. For practical purposes, the Echfc committee

appointed in response to McMillan's ‘instructions was charged with

recommending e suitable system,

~ The.committee, under the chairmanship of Colonel W. C. King,

% PTogram director, met through late March and early .

Aprii. In tl:at same period, SP-AS-63 was continuing toward a stil]

retained 30 July launch goal. The apparent contradiction between an

expernnent mvolvmg the E-6 camera System-and an evaluation of its
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. abstract worth was no more than a reflection of the intense desire
to be ready with somethmg quickly responnve to the prospectlve
comrmttee recommendatxons. Early in the mvestxgatxon. it became
clear that the E-6 system had significant resolution advantages over
the M-2, Through his own channeis, Gen;ral Greer saw to it‘that
the products of SP-AS-63 were inconspicuously introduced into the
King comniittee deliberations. It thus became clear that the most
. probable recommendation the King committee could reach would call
for r_eacﬁvati.ng the E-6 program, and this in fact was the outcome .- 2
But ﬁere were political complications, or considerations,
that in this ins-tance counterweighted the technical evah;ation.
’McMi.llén was relatively new as NRO director, ‘and was at that moment
involved in négotiating a new NRO charter, a moMcation of the
version which had ill served the needs of the organization under Dr.
Charyk. In part because of Charyk's departure and the inte_i‘regnurﬁ,
Dr. Eugene Fubini (of ‘the .Directdrate of Defense Research and Engineering)
had been taking a larger ha;ld in the proceedings of the satellite
reconnaissance program. Fubini had beeninstrument_al in ind'uci#g
éancellaltion of the E-6, at least in his own belief, although at the time
it was c;ancelléd Charyk and Greer had actually made thé decision.

(Secretary McNamara and CIA Chief McCone had been willing to
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continue the effort, on Charyk!'s recommendation, even though Fubini
had independently recommended that it be halted ) Scovxlle was ﬁrmly

Opposed to E-6 contmuance before its cancellation and to its remcarna-

tion, in any form, thereafter. Fubini and Scoville were clearly '
!

committed to eradication of the E-6; it would be dlfficu.lt to mduce
them to reverse their stands, »

The poseibility that E-6 in some form might be approved, or
that at least an attempt to prove out the eamera system in actual
orbital operation might be authorized, had prompted General Greer
to keep the SP-AS-63 effort aiire while the King committee deliberated...A
After 15 April, and the submission of King committee recommendations,
the SP-AS-63 activity continued at a gradually decreasing pace, but
still in the hope of a favorable finding. Additional funds were previded
in April and May, and the definitization deedline was concurrently
extended until 1t finally moved into July. T But 1t was also becoxrxing -
clear that events were conspiring againtt E-6 reincarnation, in any
form. Ihe relatively slight ground corerage that would result from
any of the feasible experimental bconﬁgurations added to the fact that
there woi:ld be either no stereo coverage or that stereo coverage

would be limited because of the necessary arrangement of film and

mirror, tendec_l to reduce _the value of the experiment in the eyes of
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those concerned mth the utzhty of the returned fllm (That the Seartan
approach had l?een deliberately designed to test the .resolution of E-6
cameras and associated subsystems apparently i was little considered
in the April-May deliberations.) In any event, the fact that the King
report was not accepted, and that this chance of reviving the E-6
faded, virtually ended the prospect of SP-AS-63 continuance, 7
-Nenethelees, as late as May 1963 the objective of the study
program still included specific launch dea,dline. 30 August 1963,
Four payloads, each based on a single E-6 Camera, were considered
for relati‘vely‘ slight modification, R.ec‘overy wasg still to be by means
of Cor'ena reentry vehicles, adapted to the film system of the E-6. 76
But cominé more to the front wﬁs the long-term goal of a substantially
improved E-6' system adapted to somewhat ﬁxodified requirements.,
In May, Eastman was predicting 5. 5-foot ground resolution with
improved image motion compensation and 6. 7-foot resolution with
less adequate image motion features. In this instance, the payloads
would be based on E-6 designs but probably would i mcorporate such
‘radically modified subsystems as to be for practxcal purposes new
‘eqmpment. (Improvements were programmed in the optics, the
camera dynamics, cox_hbined lens-fi.lm' performance, mirror drive, -

optical mounts, film supply cannisters, the vehicle midsection, the -
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M

aft payload structure, system flexibility, thermal control a'epects;
ambient pres_sﬁre operatlon, and varlous specialized elements ‘)

By late May, Greer's people had redn'ected the Eastman effort from
£urther consl.deratlon of flying E-6 payloads to a preliminary study

of the prospect of using E-6 technology to support development of a

new gross-coverage system capable of satisfying recogmzed require-
ments. General Electric's effort had been turned toward development '
of a new scaled-up version of _the A-45 capsule, a "Mk VII" reentry
vehicle. The character of SP-AS-63 was substantially changed by

that evolution, less than 25 pPercent of E-6 componenta being applicable

tscha W system.,
0O su ne ys | . 4

////////////////////////////////////’/

_

Early in June, Eastman submitted a refined pProposal for the
develOpment of a gross coverage, moderate resolntion. convergent
stereo system based on E-e technolopy. The firm still of.t'ered to

develop eitlzer a complete vehicle, i.pcluding subsy;eteme, or the |
payload portions only, and suggested that four flight-ready vehicles

could be delivered forM Four payloads elone (camera,
. Z4

film handling syatexix, and related components), said Eastman, would

cost the governmentw Asked to rate the newly proposed
7z . .

.

(..
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system against the E-6, Eastman Kodak responded that the new uyntem
would be "defimtely superior' to the original E-6 payload. The con-
tractor considered that the chance to refine the E-6 dasign had

. Permitted major improvements: greater film Capacity to allow

complete coveragé at a lower altitude; a simplified (in-line) film

of high latitude exposures; a 'greatei- number of image motion compen-
sation speedg; improvgd teniperaturé ;:ontroi; the incorporation of a
roll-joint; a standard recovery system thh multiple recovery vehicles,
and general impro_vements in system reliabiiity.

Impressed by the Potential, and stil] hopeful that something
might come of the King committee Tecommendations that would permit
surfacing the SP-AS 63 work as a startmg point, Genera.l Greer in

early July obta:.ned a final increment of funds to keep the work alive

for a few more weeks. Mpproved on 2 July -raised the
7. . )
total of funds authorized for SP-AS-63 to an even m But

seven days later, on9 J uly, Colonel Heran passed the word to his
Procurement officer that the contracts with Eastman Kodak and General

Electnc were to be termmated The '"high level" decision so long
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awaited had been received; E-6 was again comatose. Colonel

§

notified both major contractors by telephone and began making arrange-

- ments for formal terlm_natzon pProceedings. Offlczal notlces went to

. the‘contractors on 12 July, but work had ceosed three days earher 78

It was not at all impossible that E-6 might be again revived,

though not in ito earlier form, since the basic requirement for a
stable-quality, moderate-resolution search system had not been fully
satisfied at the cloge of 1963. With the cancellation of La nErd none
of the original E-systema of 1960 survived in any form, yet the requu-e-
ments that had caused their generation remained, But at the same time
the basic ob;ectmns to E-6, in any form. remained unsatisfied,
Clearly the decision hmged on more than raw technology; the mash of

‘ engineering, economic, ‘and political factors that had so consistently
.inﬂoenced the total satellite reconnaissance program had much to do ,
with the eventual disapproval of plans to develop a new search system
based on E-6 technology. The validity of that technology had never
been tested, of course. E-6 had been cancelled, rightly, because it
was dependent on a faulty recovery oystem. Although expenence
with Mercury (and la.ter Gemini and Apollo) recovery bodaes demon- :

| strated that sea Trecovery was a feasible alternative to air catch the

E-6 recovery system had no real capability along those lines, At

|
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the end, the experience of E-6 payloid development was to have a
considerable influence on subsequent developments that led, U

7.

M But all that was in the future.
7
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NOTES ON SOURCES

See Chapter IV,

Interview, F.C.E. Oder (Col, USAF, retired), 4 Mar 63;
LtCol R. W. Yundt, 13 Mar 63; Col J.W. Ruebel, 15, 16
Apr 63; Col R. A, Berg, 16 Apr 63, all SAFSP, by R. L,
Perry. Col W,G, King, Samos Proj Dir in 1960, and Oder,
his predecessor, were particularly outspoken opponents of
concurrency. (Interview, King by Perry, 19 Dec 63.)

Ltr, LtGenR.C, Wilson, DCS/D, USAF, to Dir/Adv Tech,

9 May 60, subj: SAMOS; Itr, MajGen V.R. Haugen, Asst
DCS/D USAF to Cmdr ARDC, 16 May 60, subj: SAMOS
Development Plan; ltr, Wilson to Cmdr ARDC, 1 Jun 60,

subj: Exploitation of Initial SAMOS Data; TWX RDRB 19-5-36-E,
ARDC to BMD, 19 May 60; in SAFSP Samos file R&D-1 and Air
Staff files. . , ’

Memo, H, F. York, DDR&E, to SAFUS, 6 Jun 60, subj:
Samos R&D Operational Plans, in SAFSP Samos file, R&D-1;
1tr, Capt H. Mitcheli, DCS/1, ARDC, to BMD, 13 Jun 60,
subj: SAMOS R&D Operational Plans, with rpt, "SAMOS, "

13 Jul 60 (a preliminary copy of the DDR &E ""Billings Report"),
in SAFSP Samos files; see also Chapter

Col J. W, Ruebel, SP-3, described the CIA briefing of 1957
to R.L, Perry in a 15 Apr 63 interview. The U-2 affair has
been exhaustively examined in a variety of books and articles,

The details of these developments are provided in Chapter VI
See also Technical Work Stmt, SAMOS, E-6 Photographic/
Recovery Subsystems, 26 Jul 60, in E-6 files, R&D-1,
Jun-Dec 60; AFBMD SO 540, 27 Jul 60, in SSD Hist Div files;
itr, E.S. Silberman, Contg Ofcr AMC-BMC, to various firms,
1l Aug 60, subj: Request for Proposal; itr, MajGen O. J,
Ritland, Cmdr BMD, to H, J. Brown, V Pres and Gen Mgr,
LMSD, 10 Aug 60, subj: Soliciting for SAMOS E-6 System;

ltr, Brown to Ritland, 18 Aug 60, same subj, all in E-6 files,
R&D-1, Jun-Dec 60. . '
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7.  Charyk originally directed a change in requirements to 8-10- -
— foot resolution and 5 days in orbit, changing it to "0 feet or
better" after the NSC meeting, Bidders were notified on
' - 26 Aug, following two days of uncertainty at the Project office,
T— See TWX AFDSD-AT 80036, USAF to ARDC, 23 Aug 60, and
AFDSD-AR 80857, 26 Aug 60; memo, LtCol R.G, Atwood
for Col W, G, King, Dir/Samos, to E,§, Silberman, BMC,
- 24 Aug 60, subj: Technical Work Statement for E-¢ Version
of SAMOS, with notes by Atwood on 25 and 26 Aug conversa-
. tions involving King and Col H.L. Evans; charts used in NSC
- . briefing, 25 Aug 60, left with Charyk by a BSpD courier on
: 22 Aug, are in Samos files (the charts specify an 8-foot
. ated on 23 Aug and modified three days
- later); 1tr, LtGol% Chm (temp), Working Gp
Source Selection ug 00,” subj: Submittal of Factors,
in E-6 files, R&D-2, E-6 Sep 1960. .

requirement _ﬁrsig st

8.  Rpt, "Program Review, " 698BJ briefing to 7. v, Charyk,
SAFUS, 18 Sep 62, in files of Col P, J, Heran, D/Dir/ 698BJ:
— ) TWX SAFMS-EXEC-60-19. BrigGen R, E. Greer (from Wagh-
: ' ington) to Col Ww.G. King, SAFSP, 27 Oct 60; TWX SAFMS
‘ S 99533, OSAF to BMD, 7 Nov 60 (the authorization to "terminate )
- ‘ and request for cancellation of EK 77-inch development, 10 Nov
60; Twx SAFMS 87078, USAF to BMD, 21 Sep 60; TWX RDRS
239-58, ARDC to WADD, 23 Sep 60, .all in SAFSP files, ‘
9. Memo, BrigGenR.E, Greer to BrigGen R, D, Curtin, 9 Dec
: 60, no subj, in SAFMS files, Samos Gen '60; memo Col W.R,
- Hedrick, D/Dir Eng, SAFSP, to Greer, 22 Nov 60, subj:
E-6 Version of SAMOS; 1tr, Greer to LMSD, attn W
VPres and GenMgr, 23 Nov 60, same subj: memo, 7
- E,s. Silberman, BMC, 1 Dec 60, same subj, all in E-6 files;
memo, Maj J,S, Smith, Ch, Space Probes Div, Dir/AF Space
Boosters, to Dir/AF Space Boosters, BMD, 7 Jul 60, subj:

- DE-28-11-33, SAFSP to WADD, 29 Nov 60, in £-6 files,
R&D-2, Source Sel; 1tr, Col P.E, Worthxhan. Dir/Space Sys,
BMD, to SAFSP, 20 Dec 60, subj: "WDZYC E-6 Responsibil-
- ities; Itr, Greer to Worthman, 25 jan 6l, same subj, in E-6
files, Mgt-7, Policy; TwWX SAFMS-DIR-60-66, USAF to
SAFSP, 22 Dec 60, in E-6 files, R&D Gen, Jul-Dec 60,
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12,

13,

14,

15,

16.
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Chron, Samp'sm
: recori Col P.J. eran, Samos

Memo, Col P, J, Heran, D/Dir /SAFSP. to MajGen
R.E. Greer, Dir/SAFSP, 21 Maz » 8ubj: Questions and
Answers for Members of Congress, in E-6 files, R&D-};
interview, Col P.J. Heran, D/Dir 698BJ, by R. L, Perry,
27 Feb 63; Reubel interviews, 15, 16 Apr 63, '

Rpt, Summary of SAMOS E-6 Technical Directors Meetings,
28, 29 Dec 60, prep b %erospace. in E-6
files, R&D-1 Gen, Jul-fec . T .

Jan 61 (SP-5

s Hist-2 file); memo for
g.Dir, Feb 61, sub;j:

echnical Decisions, in E-6 files, R&D Gen 1961,

720
Interviews, Col J.w, Ruebel, LtCol John Piets, by R.L.
Perry, 6 Dec 62, and Pietz by Perry, 27 July 63, :

Aerospace Corp, to Col P, J,
subj; Brief Summary 698By
tanding Problems, in E-§ files,
Mgt-7 Policy; chron, } ) Jan 61; memo, Col P, J, Heran,
Dir V,to SAFSP, subj: oS Z istorical
Report for Feb 1961; memo, LtCol R, twood, Ch, Ops
Plng Div, Zto Dir 6 Mar 61, subj: Critical
Program Areas, in E-6 f es, D-1, Gen, 1961;1tr, Col
P.J, Heran, Dir 0 SAFSP-P (Admin