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PREFACE TO VOLUME IILA

Gambit was conceived while Dwight David Eisenhower was
President of the United States. Thirteen years later, when this
preface was written, the system still was the principal reliance of
the United States government for surveillance of areas to which that
country was denied access. It was, of course, a vastly different
system from that first proposed shortly after Gary Powers' U-2 ran
afoul of a Soviet antiaircraft missile in May 1960. At the time of
that incident, the United States had no operational reconnaissance
satellites and of the two developmental systems with apparent near-
time potential, Samos E-1 was conceptually flawed and the other,
Corona, had experienced a frustrating succession of operational
failures. Four additional photo-satellites (Samos E-2, E-3, E-4,
and E-5) were at some stage between‘ invention and first launch; none
was ever to return a single photograph of Soviet territory to American
photo interpreters, although that preposterous outcome could not
then have been foreseen by any rational participant.

U-2 penetrations had provided some useful insights into the
research and development status of Soviet missile and aircraft
programs by 1960, but the United States desperately needed information

about the characteristics, numbers, and placement of operational
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ballistic missiles in the Soviet inventory. Notwithstanding the urgency
of that need, President Eisenhower chose to disapprove plans for
further U-2 operations over Russia rather than chance a nuclear
weapons confrontation, In any case, the vulnerability of the U-2 was
all too apparent. Lacking credible information about Soviet capabili-
ties, the United States had in 1958 undertaken an enormous expansion
and acceleration of its own ballistic missile program, hopeful that
American industry could overcome what was generally assumed to

be a substantial Soviet advantage in nuclear weapons delivery capability.
No Corona satellite had yet functioned correctly; in mid-1960 that
program was forced to retreat from launching operationally configured
payloads to a resumption of engineering test flights, sans cameras,

in the hope that malignant defects in orbital and recovery functions
might be identified and eliminated,

In the near panic that followed the discovery that U-2 aircraft
could no longer safely overfly the Soviet Union, intelligence special-
ists devised three major new photo-reconnaissance programs: Oxcart
(the Mach 3, 100, 000-foot-altitude aircraft that became better known
as the A-11 "Blackbird” and later fathered the SR-71 and F-12 programs),
Samos E-6 (designed originally to replace the languishing Corona
satellite), and Gambit., Political constraints finally kept Oxcart from

fulfilling its considerable promise and Samos E-6 was technically
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deficient, like its five Samos predecessors. Stubborn CIA and Air
Force program managers working with Itek, Lockheed, and General
Electric engineers rescued Corona and by late 1960 had collected
the evidence needed to demonstrate that Soviet missile rattling was
mostly hollow bluster. But in the end it was Gambit that brought
back the information needed to proportion the Soviet-American
nuclear missile balance--though that event did not become reality
until three years after the crisis that fostered the program. And
notwithstanding the periodic appearance of programs and proposals
for programs to supplement or supplant Gambit, that system grew and
prospered so mightily that 10 years after its first flight it still was
the principal reliance of United States surveillance effort.

This volume contains the history of the Gambit program from
conception in 1960 to tenth anniversary of first flight, in 1973, Like
other volumes in this series, it 1s designed to stand alone in being
fully comprehensible without reference to other sources, but because
the several discrete elements of the National Reconnaissance Program
are inextricably interrelated, the reader may find it advisable to
consult one or another of those volumes for detailed information
about events that impacted on Gambit without being integrals of the

program.
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This history was prepared under terms of a contract between
the Director, Special Projects, National Reconnaissance Office
(Director, Program A), and Technology Service Corporation, of
Santa Monica, California. The principal author, Robert Perry, began
research and wrote draft histories of the early years of Gambit while
employed first by the United States Air Force and later by The Rand
Corporation. He undertook revision and expansion of those sections

and the addition of Gambit-3 and Gambit flight histories in 1972, in

assoclation with Robert A, Butler, a consultant to Technology Service
Corporation., At various times, parts of the manuscript have been
reviewed by members of the staff of the National Reconnaissance
Office and of Program A, The reviewers and suppliers of both data
and documents are so numerous that it is not practical to list them
here, Most are mentioned in source notes following the individual
chapters. To acknowledge their invaluable assistance in this way is
plainly an inadequate response, but there is no feasible alternative.
In any case, for such errors and oversights as may have survived

the scrutiny of contributors and reviewers, the author is entirely

responsible.
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XII GAMBIT ORIGINS AND DEVELOPMENT

Like much of the National Reconnaissance Program, Gambit
was the product of technical and political ferment and international
tensions that peaked dﬁring the Spring and Summer of 1960.* The
need for new sources of high resolution reconnaissance photography
had become critical in the aftermath of the U-2 affair and with the
enforced suspension of U-2 operations over the Soviet Union. Gener-
ally, policy-making officials in the Department of the Air Force and
the Department of Defense had become thoroughly disenchanted with
what they had seen of the existing Samos program, Continued
emphasis on ''concurrency' as a program mode and a stubborn Air
Force emphasis on readout rather than recovery techniques severely
prejudiced the Air Force case, since both approaches were unaccept-
able to most officials above the level of the Air Staff. The pressures
of international politics had made it quite difficult for the Eisenhower
administration to openly sponsor a new or accelerated satellite
reconnaissance development., Finally, attractive proposals for new

orbital reconnaissance systems had appeared during the summer of

The resume that follows is largely an encapsulation of Chapter VI
of Volume IIA, For that reason, source citations have been used
only when new material was employed.

1 . BYE 17017-74

Handie via Hvemaﬁ/ Taiernt Keyhoie

TOP SECRET Corercis Or.



NRO APPROVED FOR
RELEASE 17 September 2011
“TOP SECRET

1960. Adding body to the mixture were the facts that until mid-August
the Corona had not returned any photographs whatever, while the
only other capsule-recovery system then under development, Samos
E-5, was regarded with something less than undiluted enthusiasm by
much of the technical community.

In March 1960, Eastman Kodak (EK) had privately submitted to
the CIA and separately to the Reconnaissance Laboratory at Wright
Field a proposal to develop a 77-inch (focal length) camera for satellite
reconnaissance. In June the company proposed a 36-inch camera
system to provide convergent stereo coverage of Soviet territory.

EK called the latter system '"'Blanket."

A month later, on 20 July, Eastman submitted a modified
proposal which essentially integrated the 77-inch camera with the
stereo features and film recovery techniques embodied in ""Blanket. "
That variant was called "Sunset Strip.”* Dr. E., H, Land, one of
the key industry authorities in the reconnaissance program, personally
brought the Eastman proposal to the attention of Air Force Under-
secretary J, V, Charyk, who was rapidly becoming the dominant
figure in the Pentagon struggle for control of the Air Force satellite

reconnaissance effort. Charyk opened direct contact with Eastman

A then-popular television series was titled '"'77 Sunset Strip. "
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Kodak shortly thereafter. He was particularly interested in the
Eastman approach because it embodied two major elements toward
which he was favorably predisposed: a film-only recovery scheme,
like Corona, and a very high-acuity, long focal-length camera,

In the meantime, reconnaissance specialists of The Rand
Corporation had renewed their efforts to induce the Ballistic Missile
Division (BMD), immediate sponsor of the Samos program, to
develop a spin-stabilized reconnaissance system along the lines of
a 1957 Rand proposal. In response to a request from BMD, Rand in
June 1960 began working with Space Technology Laboratories (STL)
on a plan to develop a system which by taking maximum advantage
of available technology could be made operational in the near term.
BMD interest stemmmed largely from Charyk's earlier sponsorship
of such an approach.

On 7 July 1960, a group of Rand and STL specialists quietly
assembled at the invitation of Colonel Paul Worthman of BMD, the
sub-rosa Air Force manager of the Corona activity, to discuss
details of a newly conceived variant of the original spin-stabilized
satellite. Rand had concluded that it would be perfectly feasible to
orbit a reconnaissance satellite in the guise of a standard ballistic
missile reentry body. Its real function would be hidden under the

explanation that the orbiting body was being used in tests of a
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ballistic missile warning system. Rand's recommendation to STL
covered a 1500-pound satellite carrying a 36-inch (focal length)
camera system using spin stabilization to provide panoramic
coverage at a ground resolution of about 17 feet, If the satellite
were oriented so as to have its lens pointing directly downward
while over latitude 55 North it would provide useful coverage of
all of the northern hemisphere lying between 40 and 70 degrees, :

By early August 1960, STL had shaped the earlier scheme
into a semi-formal proposal. It differed from the earlier scheme
in being based on a camera with a 24-inch focal length and in certain
other minor details. Apart from re-introduction of the spin stabili-
zation mode after a lapse of two years, its chief attraction lay in
the premise of operations that could be conducted most circumspectly--~
even though there was a degree of unreality in the notion that a
pretense of warhead detection tests long could be maintained for a
vehicle which remained in a relatively stable orbit instead of re-

o
x

entering steeply, as an actual warhead would do.

*

With allowances for minor differences, there were only three
combinations of basic elements which could result in a useful
panoramic satellite reconnaissance system. A three-axis-stable
vehicle with a panning lens and fixed-position film was one; its
chief practictioner was Corona. Use of a stable vehicle in con-
junction with a moving mirror or lens arrangement and film
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By 25 August 1960, when the President approved the establish-
ment of a tightly controlled secretariat-level satellite reconnaissance
organization, there were three leading candidates for sponsorship as
"new'' systems. The E-6 program--based on ""Blanket'' concepts-=-
had proceeded toward source selection while the question of who would
control the total program, and at what level, was being resolved.
"Sunset Strip'' was being given very serious consideration--but most
privately. Unlike E-6, which was rather widely known because of the
source selection proceedings, "Sunset Strip' had unfolded very quietly.
Nevertheless, the general structure of Eastman's proposal was treated
as normal, highly classified information at Wright Field, at BMD, and

in various Pentagon offices concerned with satellite reconnaissance,

movement synchronized with lens or mirror movement was a second;
the E-6 approach of late 1960 was representative. The third tech-
nique was spin stabilization, based on a fixed position lens that
rotated around the longitudinal axis of the spinning satellite and
relied on moving film for both panoramic effect and image rmotion
compensation. Although spin stabilization had first been conceived
in combination with a technique of film recovery in 1956 and had been
the principal ingredient of The Rand Corporation's '"family of
recoverable reconnaissance satellites'' proposed in August-November
1957, no such system had ever been developed. Spin stabilization
had briefly been the favored approach to what became Corona and

the short-lived "Program IIA." A variant of spin stabilization, but
using television techniques rather than film, was the basis of
Program 35 (Program 417}, the cloud-cover surveillance satellite
which began development in 1961,

5 BYE 17017-74

Handie via Bveman / Taient - Keyhcie
TOP-EECRET Crooirors Oy



NRO APPROVED FOR
RELEASE 17 September 2011

TOP SECRET

The third possibility, "Study 7,'" as STL's proposal was called, had
been handled as near-covert,

President Eisenhower approved the concept of a clandestine
reconnaissance satellite development in the course of the National
Security Council meeting of 25 August, Theoretically, it would
have been possible to select any one of the three possible systems
for covert development, even E-6, since by that time Corona
experience had twice demonstrated that a widely known proposal
could be officially ""terminated' while actually being covertly
continued. But because a great many people knew of the pressure
that had been applied to bring on the development of a new reconnais-
sance system during the summer of 1960, it seemed unrealistic to
assume that everybody who was witting of earlier activity would
uncritically accept an announcement that no new system was being
developed. Thus a covert E-b program was not a real possibility,

On 20 September 1960, very shortly after the Secretary of
the Air Force Samos Project Office (SAFSP) had legally come into
being at BMD, Charyk met with Brigadier General Robert E. Greer
(the program's new military director), Colonel Paul E. Heran

{chairman of the E-6 source selection board), and Lieutenant

Colonel James Seay (Greer's procurement advisor). After considering
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all the options, they agreed that the best course was to continue
both E-6 and '"Sunset Strip, " which had been funded at a relatively
low cost ""study'' level for the past several weeks, Undersecretary
Charyk, with the specific approval of the President, decided the
77-inch system should be developed covertly. How that should be

*
done remained to be determined. For the moment, the only major

G T

= to finance ''Sunset Strip'' through

eI TE,

action was to provide'_.t'_r :
the balance of the year.

"Study 7, ' renamed Bolero, was briefly continued, but in
early November Charyk had ruled against any immediate development
of a spin~stabilized reconnaissance satellite. By that time the notion
that a ""Sunset Strip' program could be concealed under the veneer of
E-6 activity had evolved; the covert effort had acquired the code name
Gambit,

The general premise was that E-6 and Gambit would be made
to resemble one another in outward details and that the same set of
contractors would be used in both programs. The E-6 source
selection board thus became the shell within which Gambit contractors
were chosen. Since Eastman was the originator of the Gambit camera

concept and for a variety of very practical reasons had to be picked

Sce Chapter V for a considerably more detailed account of the
considerations affecting the covert program decision.
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to carry on that effort, E-6 camera development was assigned to
Eastman Kodak. (That would probably have been the outcome of
E-6 source selection in any case.) General Electric, the most
experienced firm in the area of reentry capsules, won the Gambit
award and the assignment to develop a capsule for E-6. One of the
early problems encountered by program managers arose from the
need for specifying a satellite vehicle which would house both
Gambit and E-6 equipment. The Gambit camera was considerably
larger, which meant that the E-6 had to be housed in a low-density
structure that offended the engineering sense of E-6 vehicle designers.

Concealment of Gambit intentions proved less difficult than
hadr initially been feared, General Greer arranged to have Eastman's
"Sunset Strip' study contract terminated with the explanation that
because of the E-6 decision no further development of a 77-inch
camera was required. Simultaneously Greer's office drew up a
"black' agreement which authorized EK to continue the '"'Sunset Strip"
work as a covert program--the Gambit camera development. General
Electric, which like Eastman had previous experience in '"black"
programs, emulated the camera contractor in concentrating all
Gambit -related activity in a secure facility. Indeed, for the first

weeks of Gambit activity the matter of screening Corona efforts from
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General Electric's Gambit people, and Gambit from Corona, was of
as great concern as the concealment of Gambit from most of the Air
Force.

General Electric used the story of an alternate reentry vehicle
for E-6 as its initial cover. Eastman Kodak relied on a 'proprietary
information' screen--a device of particular effectiveness because
Eastman was notorious for ferociously guarding its new industrial
developments, Aerospace Corporation, which was to perform a
limited systems engineering-technical direction function in both
Gambit and E-6, concealed its Gambit activity under rigid need-to
know rules, Such controls were also imposed on the two main centers
of Air Force activity, the program office complex in Los Angeles and
Charyk's special staff in the Pentagon. There was sorne early diffi-
culty in choking off the rather casual circulation of Gambit knowledge
within the headquarters of the Air Research and Development Command
and in the Air Materiel Command structure, leading to a couple of
episodes of knuckle rapping, but by early 1961 an effective 'black"
environment had been built around the program.

Perhaps more important to the surprising success of the cover
effort, a great deal of effort was then being expended in developing the

recovery systems for E-5 and E-6 in secure but ''white' settings. To
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the outside world it seemed obvious that the new Samos organization
would be intent on the E-5 and E-6 programs, so any puzzling activity
at one of the contractor plants was attributed to these interests rather
than to anything new. Inside General Greer's organization, where
relatively few people initially knew of Gambit, normal human pre-
occupation with the tasks of the moment proved a highly successful
insulator against random curiosity. Most of the Air Force shared
the uncritical assumption that 'the establishment" could not accom-
modate effective internal secrecy and that because procurement and
contracting had always been open matters--and ''security' a special
sort of club to which most cleared Air Force personnel were admitted
without qualification--no large-scale development effort could
possibly be concealed,

The use of E-6 as a cover for Gambit had certain disadvantages
that were recognized early. In December 1960 General Greer began
to worry the question of how to conceal Gambit if E-6 were cancelled,
Termination of E-6 on the grounds of technical inadequacy or budget
pressure was not likely for the moment, but there seemed a real
possibility that the politically vulnerable '""overt" satellite rec.onnaissance
effort might be wiped out in the aftermath of an agreement with the
Soviets, In that event it would be impossible to launch a Gambit

payload under the pretense that it was an E-6. For that matter, such
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an elementary task as construction of Gambit reentry vehicles at
General Electric would be difficult to conceal once the excuse of an
) *

E-6 alternate disappeared.

Even while the program was first taking shape, then, General
Greer had recognized that eventually he would have to invent cover
other than E-6--some other ostensible payload and some other
apparent mission--to hide Gambit. The problem continued to trouble
him for several months. Among all the space programs being
conducted by NASA and the Air Force, only those contained within
the reconnaissance effort were significantly concealed. Routine
security screened several of the '"military satellites, ' but experience
had demonstrated that for a reconnaissance program ''routine security’
was not enough, The apparent susceptibility of any acknowledged
satellite reconnaissance program to cancellation on political grounds
was particularly acute in 1960-1961, A solution more permanently

satisfactory than that of pretending to be an E-6 had to be found for

2
Gambit.

sk

It may be argued that the CIA had done all those things in Corona
without arousing suspicion, but in fact Corona was tightly concealed
under '"Discoverer'' for its first four years, and in any case CIA
expenditures were not matters of public record, as was the case
for all Air Force Samos costs in 1960.
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In the event, only until the early months of 196} was it
feasible to pretend that Gambit activity was part of the E-6 program.
The external configurations of the two remained very much alike for
a time, most of the subsystems planned for E-6 were more or less
adaptable to Gambit, and the on-orbit performance requirements of
the two were similar., But by March of 1961 it was clear that the E-6
design was becoming fixed and that Gambit, still in gestation, was
taking a different form. Maneuver capability greater than that of
E-6 was added to Gambit, propulsion arrangements (for on-orbit
operations) changed, and considerably less of the E-6 development
became applicable to Gambit. By June of 1961, continuing evolution
of the Gambit satellite had caused it to lose most of its outward re-
semblance to E-6, the internal arrangements were almost totally
different, and relatively few of the E-6 components remained applicable.

In such circumstances the academic concern General Greer had
voiced six months earlier became a real problem. Not only was there
a marked technical dissimilarity between the two systems, but the
possibility of a politically motivated cancellation of both E-5 and E-6
seemed greater.

The desirable solution, suggested in Greer's notes of December

1960, was total disassociation from the original Samos program,
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Since it was not at all feasible to hide Gambit under a scientific
satellite label (the suggestion horrified the CIA, ultra-sensitive
to anything that might invite close scrutiny of Discoverer and thus
threaten compromise of Corona), and none of the other in-progress
space programs of either the Air Force or NASA afforded proper
camouflage, there was no easy or obvious option.

While mulling over the contradictions between needs and
possibilities, General Greer conceived an approach based in part
on his earlier analysis of the problem of covert procurement, In
November 1960 he had begun '"black' contracting under the philosophy
that since "'everybody'' knew it was impossible for the Air Force to
buy anything expensive without going through established review and
approval channels, one might do quite a lot of unsuspected buying
and contracting by merely obtaining a direct authorization, It
occurred to him that the solution to the Gambit quandary might be
found in the same thesis. He thereby invented the concept of the
"mull program, " a development with no known origin and no specified
goal. If such a program were conducted under the aegis of a highly
classified payload, it should be entirely possible to purchase boosters,
upper stages, and launch services through normal channels. Because

"everybody' knew that the entire reconnaissance satellite program
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was in Greer's keeping, the assignment of "'null program' responsi-
bility to the regular Space Systems Division (SSD) organization would
serve to convince most observers that it had to have some objective
other than reconnaissance. Vague references to precise land
recovery (a real but secondary objective of Gambit at the time)
might serve to induce suspicion that the ''null program' actually
*
had a ""bombs in orbit' goal.

Putting such a cover into effect required devious scheming
and a high degree of ingenuity, but by June 196l the plan had been
reduced to specifics and generally approved by Undersecretary Charyk. ?

In July the first moves toward establishing an activity called
"Program 307" were taken. Through the Air Staff, SSD received
authorization to buy four '""NASA type'' Agena B's for launches starting
in January 1963--the Agenas to be assigned to no particular space
program ''for the present.'" In August, Charyk sent a memorandum

to the Air Force Chief of Staff which emphasized the need to protect

the USAF's ''capability to do future space projects' and which affirmed

The author ran across the formal documentation on the '"'null program"'
(then called Program 206) early in 1962, several months before being
exposed to the real workings of SAFSP. Even though he was firmly
convinced that parking nuclear weapons in orbit was a most irrational
project, he concluded that the Air Force was actually proceeding
along that line. Any other explanation of the obvious facts was, as
General Greer had cannily anticipated, too illogical to deserve
serious thought. (R,P,--July 1964)
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the desirability of ordering six Atlas boosters (configured to accept
Agena B's) to be used starting in February 1963, Again there
occurred the phrase about ''not assigned to a particular space project, nd
Apparently the matter seemed so mundane to the Air Staff that
the authorizing teletype managed to get lost somewhere in the Pentagon-
AFSC headquarters maze., Nearly two weeks were needed to straighten
out the resulting confusion and even then it proved necessary to apply
considerable pressure before organizational inertia could be overcome. >
Having gotten a small batch of Atlas and Agena vehicles on
order, SAFSP moved to the next business--formal creation of a
"null project.,'' On 25 September 1961, the Air Force vice chief of
staff directed General B, A, Schriever, AFSC commander, to establish
"Project Exemplar. "* That code phrase, which was classified confi-
dential, was defined as covering four launches from the Pacific
Missile Range, starting in February 1963, The authorizing message
noted that the Secretary of the Air Force had separately ordered the
necessary Agenas and Atlases 'on an unassigned basis.'" "They are
hereby assigned Exemplar, " the teletype read.6

In a further exchange of teletypes, all written well in advance

in General Greer's complex, the special projects office established

3¢

The original code word was ""Quicksilver, ' changed because it

had been used previously,
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the fact that "Exemplar' had a goal that was classified top secret.
Plans to include specific references to the procurement authoriza-
tions for the Atlas and Agena purchases had to be put off because
nobody in the Pentagon could locate the relevant documents; they
had been lost in the course of an Air Staff reorganization during
the summer of 1961. The "white'' correspondence also stated require-
ments for the usual sort of elaborate documentation--development
plans, cost projections, and the like--that had become customary
for new programs. The absence of such paraphenalia would pre-
sumably have alarmed the "'normal' procurement establishment,
though such ''documentation' was completely redundant to the SAFSP
procedures.

By mid-November the basic plan had been very largely put
into effect, only a few of the loose ends remaining. Gambit now
consisted of a succession of elements, some covert, some within
the normal military classification system. All of the "white"
elements were gathered under "Exemplar''--which for reasons of
administrative convenience had the additional and unclassified

o

nickname ''"Cue Ball."

“"Cue Ball' was chosen to add spice to conjectures about orbiting
bombs and means of returning them to precise sites on the earth,
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Colonel Q. A, Riepe, who had been associated with the
satellite reconnaissance program at intervals since 1953, was
named the ""Cue Ball" program director. His assumption of tech-
nical responsibility for Gambit from Colonel Paul Heran (E-6
prograrn director and original custodian of the Gambit development)
was not complete until February 1962, however.

A complex network of nominal and actual reporting channels
linked ""Cue Ball" to General Greer, (Greer then had an additional
duty assignment as Vice Cornmander of the Space Systems Division,
although his primary responsibility was for the reconnaissance
mission.) All contacts between ""Cue Ball'' and the SAFSP structure
were to remain ''black, ' as were all Gambit budget and programming
matters. ''Cue Ball'' was the cover for booster procurement, launch
services, and certain other non-sensitive aspects of Gambit that
could be handled through normal military channels, thus providing
a means of deceiving those channels about the true purpose of "Cue
Ball.'" Nowhere was there an explicit description of the ""Cue Ball"
payload or mission. Persistent inquirers who had some plausible
justification for more information were told that ""another organiza-
tion outside SSD is responsible for the payload.” The Atomic Energy

Commission was the obvious suspect since NASA, the only other
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%*
candidate, was notoriously antagonistic to classified work. The

intention of the deception was to create a vague impression that the
payload was either a bomb or something related to manned space flight.
"Cue Ball" was organized along the lines of a conventional SSD
program, although such "normal' channels and reporting lines were
for cover purposes only; actual relations with higher authority would
go ("'in the black') to and through Greer's SAFSP office. It was par-
ticularly important, as General Greer emphasized frequently in the
early stages of setting up '"Cue Ball, ' that personnel prominently
associated with the reconnaissance effort not be seen with "Cue Ball"
personnel and that the ""Cue Ball' people avoid any contaminating
assoclation with satellite reconnaissance. Not all "Cue Ball'' assignees

were cognizant of Gambit, so internal office security was another

*%8
problem.

Misdirection continued successful through Charyk's approval

of the ""Cue Ball" development plan and his formal authorization of

It does not seem to have occurred to anyone that the CIA might have
been nominated.

*%

An odd difficulty popped up shortly after '"Cue Ball'' was created.
Some of the reconnaissance program personnel who had become
accustomed to treating all aspects of Gambit as thoroughly "black"
insisted on so handling "Cue Ball''--a tendency which endangered the
security of the whole elaborate scheme.
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initial funding at a level of Key individuals at various
stations in the headquarters USAF and AFSC structures had been
alerted to the scheme and were presumably prepared to see that the
various budget, priority, and precedence authentications emerged
promptly and satisfactorily. But in the slow weeks after Charyk's
directive appeared, some of the carefully laid plan began to flake
away. Initially, all had gone well. Charyk's directive came out on
24 November and within three days the Air Staff had taken the actions

necessary for the official start of program activity, On 13 December,

however, a message from the Pentagon to AFSC specified approval

of a Me

" initial program, and when a non-briefed officer went
to the budget branch to clear up the '"'misunderstanding'' he was told
that there were no dollars available for "System 483A'--the nomen-
clature assigned to "Cue Ball'' for processing purposes. In the

meantime, of course, Gambit had begun to run through what remained

of its money., A succession of quick telephone calls patched together

an interim solution, involving acceptance of the while the

larger question of how to get affairs in proper order was being worked

out in more detail,
The original confusion was not entirely cleared up until

February 1962--by which time the complications of working with an
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involved Yclagsical' structure in the Air Staff had further diffused
the outlines of the original "Cue Ball'' plan. Though the end result
was probably all to the good, it did not seem so at the time.

As part of the cover plan, General Greer had decided to
have ""Cue Ball! broken up into two elements, Program A and
Program B. "A' would include the first four Atlas Agena vehicles
and "B' the remalning six needed for the approved 10-launch effort.
Through AFSC channels, General Greer conjured up a memorandum
justifying a total 10-vehicle program on the assumption of one success
in each of three test configurations. Such a justification went to Under-
secretary Charyk, in the open. Having apparently become somewhat
foggy on the precise details of the cover scheme, Charyk questioned
the need. A quick briefing straightened out the misunderstanding.
Separately, Greer induced SSD to ask if SAFSP would be interested

in supporting about

- worth of work on precise land recovery,

and Greer replied that_ = sic] is a more accurate measure of my

interest, " thus providing for the dollars lacking in the original
December 1961 authorization. Byl February, therefore, all again

seemed to be well.10

Unfortunately, optimism was premature. Experience of the

past two months had demonstrated that it was extremely difficult to
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transfer program money from the line item called "advanced research
and components'' (where it appeared in the Air Force budget when
actually intended for Gambit purposes) to the "support systern 483A"

line item. Then, within the Air Staff there still were some objections

to a 10-vehicle launch program supporting something called "Cue Ball,
and about which little was known, when projects which seemed to have
a much more valid requirement were 'being underfunded.' Addi-
tionally, and unhappily, in a sycophantic flush of enthusiasm for a
program which appeared to have so much secretariat support, the
Systems and Logistics element in the Air Staff had put the '"Cue Ball"
Pentagon project office in a very conspicuous organizational spot
where it could not avoid attracting unwanted attention. One or a
combination of these circumstances would surely focus more light
on '""Cue Ball'' than was desirable. The reports and briefings required
of a '"normal' system were troublesome enough, but if people became
interested in ""Cue Ball, ' and set about ''straightening out'' the
program, a lot of rather vulnerable explanations might become
necessary, Alternatively, and equally undesirable, many more non-
participants would have to be briefed on the real purpose of '""Cue Ball, "
thus violating the basic precept of Gambit security,

Faced with this situation, Undersecretary Charyk directed

that all money for SAFSP use, including the '""Cue Ball'' fund, be

21 BYE 17017-74

Hand'e sz Byemar /Tatent Xe.ncle

TOP SECRET Torrrgis Diniy

Y



NRO APPROVED FOR
RELEASE 17 September 2011

TOP SECRET

carried under a 698 AJ line item entry. (Vela Hotel, the nuclear-test
detection system program, was the only non-reconnaissance program
so funded.) The number identified ''advanced system development, "
Programming entries for '"Cue Ball, " originally listed under 483A
(""'supporting system'), were changed to 698AL. The E-6 program
was carried as 698AN, but also funded as part of 698AJ. Whatever
else might have been achieved, the nomenclature at least had become
incomprehensible,

Charyk's decision was not wholly popular, partly because the
association of 698AL with General Greer's projects could be rather
easily established. But since the original scheme for subduing
Pentagon interest in ""Cue Ball'' had become unworkable, it seemed
as good an approach as any.

At least one officer on Charyk's staff felt that ''the limited
view of the SP [SAFSP] security types as to the requirements for

cover and deception, . ."

was also a factor in a security situation
which he characterized as ''just a couple of steps from disaster."
But somehow disaster did not follow, even though no changes of any
L . 11
consequence were made in either views or procedures,

In retrospect, the involved convolutions of Gambit deception

and occasional alarms that the ''cover’ was disappearing seemed
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overdone. General Greer's original premise, that nobody would
suspect the existence of a "null program" because the very concept
was inconceivable to any normal staff activity, proved sound. There
was an additional contributor to the success of the various moves

that put '"Cue Ball" in the same funds and program categories as
other '""Greer programs'' without bringing on a security disaster:
those on the inside of Gambit tended to seek complete normality as
an avenue to inconspicuousness without appreciating that the regular
Air Force establishment had been conditioned to accept uncritically
any decision handed down, no matter how irrational. Rationality

was not inherent in development decisions, nor logic a necessary
ingredient of programming. Most of the Air Staff saw nothing
peculiar in an arrangement that put Vela Hotel, the '"'Samos'' program
(as it was still called), and a supposed '""bombs in orbit' development
in a common category called "advanced systems.' Nor did the
average staff officer wonder whether something might be hidden under
such an arrangement. As Greer had reasoned more than 15 months
earlier, since there was no precedent for what he had done, it would

)

generally go unsuspected. i

oL
-

The expedient of combining "Cue Ball'' with other ''advanced system
developments'' apparently was proposed by Major David Bradburn of
General Greer's staff, He wanted to include a few other miscellaneous
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Gambit had by early March 1962 made a partial transition
from a covert program to a special-security program. The dis-
tinction was by no means clear, nor was it widely appreciated, but
the key to the matter was that Gambit did not pretend to be anything
else, and that such pretense represented the boundary between covert
and highly secure developments. It was true that Gambit inhabited
a covert atmosphere, and that procurement techniques and manufac-
turing practices invented for covert programs continued to be used,
but in reality Gambit was a highly classified program without a
publicly specified payload. There were two layers of security between
the 206 (""Cue Ball'") project office and the real payload; peeling away
the first uncovered nothing more than the second, since the '‘tight
security payload' story was entirely true. What mattered was that a
véry special security category insulated the true program goal--high

resolution satellite reconnaissance.

items to further mislead speculation; Agena was one he suggested.

: ”?‘r\fﬂw the "comptroller' of the '"black'" programs, also wanted
to add some ARPA and NASA programs. The final decision apparently
was a compromise to avoid calling too much attention to the reprogram-
ming actions involved, though to some on Charyk's staff the affair
seemed to take place in a spotlight on an empty stage, (Ten years
later, before a standing-room audience, Major Bradburn, then a
brigadier general, became the fifth man to occupy the post established
for Greer.)
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The real covert reconnaissance program, Corona, still main-
tained an elaborate facade of scientific inquiry even though it was
becoming constantly more difficult to devise excuses for not producing
at least some scientific information from a "scientific satellite program"

*
now in its second year of successful recoveries.

All the while the management and security structures of the
Gambit program were evolving toward the ""Cue Ball''-Program 206
arrangement, meaningful development continued. Betwcen November
1660 and January 1961, the formal contracts with Eastman went from
draft to signature. There were no real obstacles, although for a time
Undersecretary Charyk balked at Eastman's demand for a seven-percent
profit on what was e¢ssentially a time and materials contract., Grecr
felt that the fee was not excessive, basing his judgment both on the

precedent of U-2 experience and on Eastman's ''unique capability, "

and after he secured the concurrence of other high officials (including

3

A rather significant reorientation in security thinking was in progress
during 1962. It led, in time, to the practice of obscuring all milit.ry
space flight goals by confining released information to a terse
anncuricement of the identity of the booster and upper stage. Under
such scant camouflage Corona functioned effectively and unnoticed
for another 10 years,
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the Assistant Secretary of the Air Force for Financial Management
e
and the Air Force General Counsel), the contract was so arranged.

By mid‘-196l, the concept of Gambit development, and its
technical details, had been worked out in detail. Essentially, Gambit
differed from E-6 (to which it still maintained a technical likeness)
in having substantially higher ground resolution, in possessing a
capability for photographing specific targets which were off the
immediate orbital track, and in being intended for land
recovery. The land recovery approach, which had been an integral
of the original presentation to President Eisenhower in August 1960,
was intended to overcome what were considered increasingly hazardous
aspects of sea recovery, There was a great deal of concern in 196}
for the possibility that a Soviet ship or submarine might reach a
floating Corona capsule before rescue forces arrived or that a capsule
might descend, intact, into non-friendly territory. Recovery of such
a capsule might well precipitate a grave international crisis--while
failure to regain possession might be the excuse for a new U-2

%%k
incident, but an echelon or two higher on the scale of risk.

Probably the two key factors in the fee decision were the original
National Security Council directive of 25 August, which ordered that
Samos ''take' be processed by ''the same agency that processed U-2
take''--Eastman Kodak, and the complete absence of alternatives.
Moreover, as Eastman pointed out, the firm was currently drawing
a i fee elsewhere.

3

K . . .
A Corona capsule did survive an unplanned reentry, in Venezuela,
several years later--and nobody noticed.
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Because of its need for higher resolution, Gambit would fly
somewhat lower than E-6. A photographic altitude of 90 miles was
generally considered desirable. The resolution requirement imposed
a need for accurate orbit maintenance over a period of several days,
for more precise altitude control than in E-6, and for an ability to
rotate the camera section about the vehicle's roll axis. Land recovery
implied extremely precise deboost velocities and reentry programming.

The attitude control system, then in a status of advanced design,
was a two-axis gimballed platform on which were mounted infrared
horizon scanners and an integrating gyroscope., The horizon sensors
measured pitch and roll error; the gyro measured yaw error, Control
movements were dependent on several jet-nozzle apertures, with a
blend of nitrogen tetroxide and hydrazine fuel providing the impulse.
The system was originally designed to permit as many as 600 roll
reorientations during each mission.

A set of four rocket engines, each capable of producing 50
pounds of thrust, would provide for orbit maintenance. Six more
such rockets were located in the aft section of the reentry vehicle.
After reorientation of the satellite by 180 degrees and a 60-degree
pitchdown had been completed, the reentry vehicle would be separated

from the vehicle midsection and the engines fired, A velocity meter

signaled shutdown, b
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On 1 August 1961, at about the time the shift from an E«b6

cover to a '"'null program'

was beginning and several months after

the E£-6 had been committed to fabrication, Eastman completed the

basic design of the Gambit payload system--the camera, cassette,

and associated flight instruments. Design of the orbital vehicle

was very nearly complete., Launch in January 1963 still seemed

feasible. Two months later, after considerable thought and a

succession of detailed studies, Undersecretary Charyk approved

the use of the Wendover AFB area (Utah) for land recovery operations.

He also introduced two complicating requirements: provisions for

both north-to-south and south-to-north photography (north-to-south

was the conventional approach), and for rapid launch--on four days

or less notice. The quick-launch capability was not considered

essential for early shots, however.15
The ""Cue Ball'" program office had been formally established

on 10 October 1961 with an initial complement of 18 officers and 8 clerks.

By that time, six Atlas boosters and four Agenas were on order and

arrangements to obtain four more of each were pending. The various

elements of normal development program documentation either had

been completed or were well along toward completion. Arrangements

for special facilities were being made: pad, launch complex, and
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assembly buildings modifications at Vandenberg had been scheduled

and the State Department had opened negotiations for an additional

up-range station, . needed both for controlling the

orbital vehicle and for safeguarding the proposed land recovery process.16
Nevertheless, Gambit was not in an entirely happy situation.

In January 1962, the Samos E-5 program was finally cancelled after

a succession of launch, on-orbit, and recovery system failures,

Corona was in one of its periodic spasms of operational difficulty,

and the proposal for a Lanyard development was receiving generally

friendly attention, (Lanyard was a re-engineered, single-camera

E-5 system in Corona vehicles.) The need for Gambit --or for a

system with comparable on-orbit photographic potential--was even

more marked than had been the case a year earlier, Various proposals

for somehow accelerating Gambit development were being considered

at precisely the time when the design weight of the Gambit system

had overtaken the payload lofting potential of the Atlas-Agena. (In

order to reduce weight, the six forward-firing rockets of the orbital

vehicle were deleted in January 1962, This compromise had the

effect of restricting orbit adjust maneuvers to those based on velocity

increases--going from a lower to a higher orbit.) Perhaps more

significant, Gambit development was now far enough along to begin
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suffering the consequences of earlier errors and oversights. Vehicle
stability was rapidly becoming a critical item in early 1962, the first
major technical difficulty to cause real concern.17

Undersecretary Charyk, who was under constant pressure to
get quick and effective results in the satellite reconnaissance program,
wanted both to accelerate the pace of Gambit development and to improve
its product. He spent 9 February 1962 in Los Angeles discussing those
needs with Greer and Riepe. They concluded that program acceleration
was impractical unless a considerable degradation in photography was
also acceptable. Moreover, it was then becoming clear that problems
of mission planning and on-orbit control would be more difficult than
originally anticipated--and substantially more complex than anything
previously attempted in satellite reconnaissance. Gambit would differ
from all predecessors in being committed to a computer-designed
operational procedure, since the precision requirements were deemed
too great to be satisfied by the sort of target designation and on-orbit
procedures employed in Corona and planned for E-6, 1

Further, the infrared horizon sensors which General Electric
was developing were causing particular concern. GE's preferred

single-scan sensor seemed incapable of providing the required

accuracy within the time limits of the development program. Rather
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than being able to accelerate Gambit availability, GE had to caution
that delayed vehicle delivery was probable. A program slip of about
four months seemed inevitable, moving the prospective first launch

date from February 1963 to May of that year.

General Electric's proposal for correcting the defect was to
go to a ''body bound'' stabilization system, essentially abandoning=--
at least for early flights--the concept of a stable-platform sensor
separate from a camera that rolled into appropriate aiming positions,
Aerospace Corporation estimated that such an expedient would double
the smear potential of the system, degrading its resolution quite
markedly. Although Charyk asked for a precise evaluation of the
resulting degradation, he privately told Greer to find an alternative
solution, preferably one involving development of a different (back-up)

19
sensor.

General Greer had suggested that option on 28 February,
shortly after the initial disclosure of General Electric's development
problems. He also, but somewhat reluctantly, endorsed and forwarded
Colonel Riepe's proposal for an expanded test program, one involving
more qualification tests, the construction of more spares for the

engineering development program, the inclusion of complete hot-firing

tests in the schedule, the provision of a back-up development for major

31 BYE 17017.74

Hangle via Byeman/ Talent - Keyncg
TOP SECRET Cerizis Oruy



NRO APPROVED FOR
RELEASE 17 September 2011

PGP SECR E—T'

elements of the command system, funding an expansion of CE's
industrial facilities, and the addition of three reentry vehicles to

the basic test program. All those changes seemed certain to further
delay the availability of the first Gambit,

Similar but far less sweeping recommendations affecting
Eastman Kodak's program went forward simultaneously. EK, though
having trouble, was in less difficulty than General Electric, The
chief camera program change which Greer sponsored involved the
development of additional manufacturing processes for lightweight
optics.

To the greater question of whether an attempt should be made
to maintain schedules at the expense of system degradation, Greer
provided a blunt answer: by going to an Agena-derived stabilization
system it would be possible to provide for a vehicle with limited
accuracy and system flexibility that would meet the February 1963
launch date. But Greer opposed such an option unless the schedule
was a sole and overriding consideration, since the development had
no future and any resulting photographs would be degraded. Rather
than make such a compromise, the general favored accepting a
four-month slip in first launch.zo

With reluctance equal to Greer's, Charyk accepted the prospect

of further schedule slippage. On 19 March 1962, he directed that a
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limited~accuracy dual-scan infrared system being developed by
General Electric remain the primary reference for the first three
flights but that a more sophisticated dual-scan system be used
thereafter. He also approved starting work on a backup single-scan
system and cancelled GE's study of body-bound earth-reference
techniques. He accepted Greer's recommendation that nothing
immediately be done about adapting the Agena-oriented Corona
stabilitization technique to Gambit, 2!

The options thus adopted encouraged some optimism about
meeting schedules and performance requirements should the primary
development systems encounter further difficulty. There was general
agreement that the earliest possible date for initial launch would be
May rather than February 1963.22

Decisions on these matters had to be made and put into effect
by mid-March; Charyk was under orders to report to the President
on the status and prospects of Gambit at that time. The undersecretary
began his 19 March 1962 report by recalling that the objective of
Gambit, '"to produce satellite photography having a ground resolution
of from two to three feet, ' was being given ""an overriding priority."

He noted that the performance requirements of the system

pushed the state of the satellite arts in three specific areas:
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lightweight optics, vehicle stability, and the complexity of orbital
operations, For practical purposes, the limits of optical resolution
were decided by the surface quality of the primary mirror and the
scanning mirror, Gambit mirrors were larger, made to closer
tolerances, and lighter than in any previous system. Thermal
gradients between the reflecting surfaces and the rear supporting
surfaces had forced consideration of metal rather than glass backing,
further complicating the problem.

The performance of the Gambit camera depended as much
on vehicle stability as on any inherent photographic quality, Pointing
had to be extremely precise, requiring extreme accuracy in the
horizon sensors and a stable platform gyro system that would allow
the sensors to stay locked on the horizon while the vehicle rolled to
point toward targets on either side of the orbital track. Because the
ground swath width of Gambit cameras was only 10 miles, more

photographs would be taken from a canted than from a vertical position,

The complexity of orbital operations derived from the inability
of the launch system to put the orbital vehicle on a predetermined
orbit with the precision required by the narrow swath width, Command
programming had to be changeable in flight, and further complexity
derived from the need to set highly accurate roll positions for photog-

raphy on either side of the vehicle's track.
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Charyk's report was relatively optimistic, although he refrained
from any predictions of complete success in meeting either schedules
or resolution requirements, He forecast a first flight date in May 1963
and operational readiness by August of that year. And he concluded
by summarizing the measures taken to insure the readiness of Gambit
at the earliest possible date, * appending the note that something on

the order of i

o il

'- in additional funds would be needed to

see the "insurance program' through.23

Certain other measures were taken during March 1962 to
improve prospects of program success, At Greer's insistence,
General Electric reorganized its Gambit management to provide
more meaningful attention from high corporate executives and to
improve laboratory, assembly, manufacturing, and test procedures.
Concurrently, the general put Space Technology lL.aboratories under
contract to solve the orbital operations problem. STL would receive
about (AN for computer work on orbit selection, mission
profiles, and operational analysis, Charyk also approved these actions

24
in March.

Separately, the West Coast group arranged with Eastman Kodak

to begin a backup program supporting General Electric's infrared

E-3

These were essentlally the actions approved in his separate
19 March directive to General Greer and were based on Greer's
28 February recommendations,

35 BYE 17017-74

Hangle w2 Breman/ Taerr Hevaole

TOP-SECRET Zarrens Only



NRO APPROVED FOR
RELEASE 17 September 2011

TOM SECRET

sensor development. Unlike most other work of such nature in support
of Gambit, this particular EK effort became a ''white' subprogram.
{The justification was a need for improved horizon sensors to support
space programs generally. Equipment tests were to be conducted in
the Discoverer program.)

One key reason for making the scanner work at EK "white"
was the need for close correlation of Eastman and GE developments.
The feasibility of such contacts was enhanced by the fact that General
Electric was moving all its Gambit work to a special facility at

Valley Forge, Pennsylvania. (Corona and Lanyard subsystems were

to remain at GE's Chestnut Street shops, in Philadelphia.)

The facility problem, in conjunction with an alarming increase
in General Electric's cost estimates, caused a minor crisis in
Gambit program affairs in April and May 1962. In part, the reluctance
of the Department of Defense to finance an expansion of GE facilities,
including those needed for Gambit production, arose from an expecta-
tion that space and equipment released from the cancelled Advent
communication satellite program could be diverted to other uses,
including Gambit. General Greer felt that nothing of value to Gambit
would emerge from the Advent termination in time to be useful.

Charyk had another opinion, and a fair amount of argument was
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necessary to change his mind. Eventually, on 31 May 1962, the
necessary formal approval was received and the facility construction
at Valley Forge was able to continue, but for about a month before
approval was received the question--and the soundness of Gambit
delivery schedules-~-seemed very much in doubt.
Another aspect of the apparent reluctance to commit additional

money to General Electric was the steady increase in estimated
program costs. Between April 1961 and April 1962, GE's estimates

had gradually climbed from TS

B -an increase
only partly caused by configuration changes. The contractor explained
away some of the puzzling increases as arising from unanticipated
technical difficulties but also conceded to '"just some bad estimating, "
Neither Greer nor Charyk was particularly happy about a contract

performance which the general charitably described as ', . . somewhat

less than expected, net

Ilqually important to the trend of Gambit development were
technical questions which had persistently bothered General Greer
through the early months of 1962, They stemmed, in the main, from
Greer's long-held conviction that the need for land recovery of film
capsules had been considerably overemphasized. The original Gambit
program directives had specified land recovery as one of the prime

development objectives, for reasons which had seemed more than
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sufficient to the high administration officials who had conceived
and pushed the notion. In the climate of 1960, when Corona recovery
had been infrequent, uncertain, and expensive, land recovery seemed
a useful option. But land recovery was more complicated than air
catch in several ways, and the very grave risks inherent in such an
approach had continued to trouble Greer. On several occasions during
the first 18 months of Gambit development he had raised the issue in
discussions with Dr, Charyk. In each instance, however, Charvyk
had acknowledged the question and reconfirmed the requirement,
All of those discussions were informal. Only once did the question
of an alternative to the original land recovery scheme receive consid-
eration at the level of the program office. In January 1962 a member
of the Aerospace Corporation's Program 206 contingent advised
Colonel Riepe that air retrieval was ''being considered, ' but that it
was quite impractical, The very considerable weight of the 206
recovery capsule as it then existed exceeded the air-catch capacity
of recovery aircraft,

By July of 1962, General Greer's concern had put down roots
more substantial than an academic distrust of land recovery as a
technique. The Gambit system was then essentially 500 pounds over
design weight, and most of the overweight derived from complications

introduced by the land recovery requirement., Moreover, the reasons
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for distrusting air-sea recovery modes had become much less valid
since 1960. Successful Corona recoveries were proving to be less
difficult as time passed. The anticipated danger of losing a capsule
to a Soviet trawler or submarine had largely dissipated; over-water
recovery plans contained provisions for dealing with virtually every
imaginable contingency, while the possibility that a slightly misdirected
land-recovery capsule might descend in either Canada or Mexico--or
might drive into some populated area of the western United States--had
not diminished.

Equally important, the disabilities arising from land recovery
had not been appreciably lessened in the intervening years. Indeed,
in many respects they had come into sharper focus. Over-water
recovery, as developed in the Corona program, seemed a very
simple process when compared to the planned land recovery scheme.
In its descent toward the sea, a Corona reentry vehicle could safely
shed all sorts of accessories--hatch covers and the ablative cone
being the most obvious. Such jetsam fell into the ocean without danger
to anything below, and then sank into the secure obscurity of a
cluttered sea bottom. A land recovery vehicle could shed nothing
that might come to earth as a lethal projectile or which, if discovered,

might breach the security of the satellite reconnaissance effort.
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Everything that re-entered with a land-reco;very vehicle had to remain
with it. Finally, experience with the E-~5 and E-6 reentry vehicles,
and particularly the latter, did encourage great optimism about the
feasibility of recovering bulky, weighty capsules.

Toward the end of July 1962, General Greer again raised the
gquestion of the desirability of land recovery with Undersecretary
Charyk. Although still dubious, Charyk agreed that Greer should look
into alternatives, In point of fact, the most desirable alternative had
occurred to Greer some days earlier. Thoroughly familiar with
Corona, he had concluded that it might be entirely feasible to modify
the Gambit vehicle to accept a Corona-type recovery capsule. After
mulling over the idea, he decided that was the sensible and logical way
out of the current dilemma. Having broached the thought to Charyk and
gotten agreement that the idea had merit, he went directly from Washing-
ton to the General Electric facility in Philadelphia. Hilliard Paige,
GE's senior satellite program official, was absent when Greer arrived,
so the general settled down at Paige's desk and wrote a longhand memo
authorizing GE to do a quick study of the feasibility of ""gluing the
Discoverer capsule on the front end of Gambit, 29

Encouraged by preliminary findings, General Greer induced

Charyk to formalize the inquiry. On 28 July the undersecretary
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agreed that a major policy decision was necessary on ''the question
of land recovery in the entire satellite reconnaissance program."
He acknowledged doubts about the wisdom of relying too fully on
5 . the more complex and larger vehicles being developed toward
land recovery' and asked for a ''white paper' on the merits and short-
comings of land recovery, He also suggested a study of the feasibility
of designing a capsule which could be retrieved in any of several
different modes as individual mission circumstances dictated. Later
that day Charyk added a requirement for a broader study of simplifying
Gambit to provide 'possible alternative modes of operation' including
30
Sea recovery.

Apart from Greer himself, at least one other senior officer in
the West Coast establishment had given serious thought to the land
recovery problem during the early summer of 1962. Colonel Paul
Heran, director of the E-6 program (which was then entering its
flight test phase and had begun to encounter problems in recovery
techniques), had looked into land recovery options for his satellite
and had concluded that while the technique was feasible for E-6 it
was not particularly attractive. Charyk was familiar with this con-
clusion as well as with Greer's severally expressed reservations.

On 30 July 1962, General Greer discussed the Corona-capsule idea

with Colonel J. L. Martin, Charyk's principal staff officer for the
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satellite program, in Washington. By the start of the following week
he had received an advance report from GE, in Philadelphia. He
promptly advised Martin and Charyk that a relatively minor modifica-
tion to the Discoverer capsule would provide ''a vastly simpler scheme
for recovering record data on certain special projects.' He asked

for authority to start GE on a full investigation and, if there were no
technical obstacles, to buy and modify sufficient capsules for the
Gambit launches. .

In the meantime, Greer had assigned to Colonel Riepe the task
of responding to Dr. Charyk's formal query of 28 July. Riepe was
cognizant of Corona, but the Gambit people who worked for him were
not, Moreover, they were, like all good project people, convinced
that their current approach was best. Thinking chiefly in terms of
modifying the current Gambit capsule for air-catch recovery, as had
been suggested-~-and dismissed as 'impractical’’-~six months earlier,
they displayed neither optimism nor enthusiasm. They pointed out
that the current deceleration parachute was totally unsuited to an
air-catch operation and that the capsule had been designed to sink if
it came down at sea. The heat shield was specifically designed for
land impact, as was the basic structure of the recovery capsule itself,
Moreover, the command and control system intended for Gambit was

integrated with a capsule design built around the philosophy of small
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dispersion errors; it would be unsuitable for a capsule susceptible

to relatively wide dispersion. Then there were considerations

involving facilities: negotiations for the ﬁé command and
control station had been pressed (though with no particular success),
and a start had been made toward the construction of buildings on the
Wendover range, in Utah,

On the other hand, more than 600 pounds of orbital weight
could be chopped by going to an overwater recovery mode. The elimi-
nation of the land recovery requirement would also permit earlier
testing with less risk, would reduce requirements for orbit adjust,
and would (at least in theory) enhance the probability of recovering
film, since over-water recovery techniques were by then well proven.
Such reasoning was based on the little that Gambit people knew about
the details of the Discoverer recovery vehicle.32

Some among General Greer's people believed that land recovery
should be continued at almost any cost, considering its eventual
adoption inevitable. In his summary study, forwarded to Charyk on
4 August 1962, the general took the opposite view, noting that many of
the original motives for developing a land recovery capsule had been
invalidated by the passage of time, The enormous expense of maintain-
ing a sea recovery force to back up air catch operations had been a

point in favor of land recovery in 1960, when the first Discoverer
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recoveries were successful, but with the refinement of air catch tech-
niques the need for such elaborate surface forces had disappeared; air
catch with limited ship and frogman backup had been well proven in the
previous several months, The danger of capsule capture, the probability
of loss, and the logistics of an air-catch technique had become less
significant and techniques improved, while development of a land-recovery
capsule had underscored new problems: weight, complexity, reliability,
and performance penalties. In retrospect, the disabilities of land
recovery seemed to have overtaken any earlier advantages. So, said
General Greer, it was his conviction that the mobile air-sea recovery
mode was 'far simpler and has overwhelming operational advantages
over fixed base recovery, ¥ He predicted that the continued evolution

of guidance systems would further reduce logistic requirements and
increase accuracy, making multiple recovery feasible in the process.

(The general was also thinking in terms of a capsule suitable for use

Such opinions were supported by extensive comparison tables which
showed the air-sea techniques to be best on the basis of all possible
considerations. Land recovery showed up as the least promising
technique, with island recovery next lowest. Among the factors
considered in the study were all-night and all-weather operations,
the dangers of dropping a capsule into a neutral country, require-
ments for precision, the status of several recovery techniques, the
use of multiple capsules, the ability to conceal a recovery operation,
and hazards to population,
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in any of several recovery modes--land, island, sea, and air-catch--
with fewer specialized requirements than the contemporary land-
recovery designs.)33

On 6 August, Captain Frank B, Gorman (USN), General Greer's
plans chief, summarized the status of various recovery techniques in
a special presentation to Undersecretary Charyk. Almost simultan-
eously, General Greer was mulling over a problem of funding which
bore directly on the newly pregnant question of continuing land recovery

plans; he recommended on 14 August that requests fori%

in facilities funds for the Wendover range be withdrawn from the fiscal
1963 budget totals, concluding that they would be extremely difficult
to defend in the existent climate. Ten days later, Colonel Riepe
made a separate presentation to Charyk on recovery matters and at
1its conclusion received instructions to plan for initial systems tests
over the Pacific rather than over the Wendover range. The under-
secretary also decided that development activities related to the
criginal land-~recovery capsule should be reduced to a minimum
expenditure rate, accepting the probability of program slippage if it
were later reinstated. 34 Separately, Charyk authorized Greer to
begin immediate development of a Corona-type recovery system for

35
Gambit, planning on a June 1963 first flight date.
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For two weeks following Charyk's 24 August decision, both
the new and the old approaches to recovery were kept in being., In
that interval, the undersecretary consulted with CIA members of
the National Reconnaissance Organization, The situation was compli-
cated by the fact that all matters involving use of the Corona capsule
were in CIA cust<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>