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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.
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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.

7 BYE 17017-74

Handie via Bveman / Taient - Kerate

TOP SEERET Zorues Oniy



NRO APPROVED FOR
RELEASE 17 September 2011
TOP SECRET-

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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Handie via Byeman/ Taert Keyroie

Coreros O TOP SECRET

e Wl Wes a8 TN TN 0 9 B B .

| VTR



NRO APPROVED FOR
RELEASE 17 September 2011 T

TOP SECRET

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
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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
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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,
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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

BYE 17017-74 42

Hargie 2 Byeman/ Talent - Keyrole

Cortrns Omy TOP SECRET-



NRO APPROVED FOR

RELEASE 17 September 2011 e ———

TOP SECRET

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 custody; the agency maintained a jealous control of
Corona security, opposing as a matter of policy all proposals for
broadening the dissemination of information on the Corona recovery
system. Although to many observers CIA's caution seemed to verge
on the psychotic, there was no denying that the use of the '""Discoverer"
capsule system in a non-CIA reconnaissance system would increase
the chance of compromising Corona. Memories of the U-2 incident
were too fresh to encourage any laxity., In 1962, the consequences
of a disclosure that the ''science oriented' Discoverer program had
always been a CIA-sponsored reconnaissance scheme were too
frightening to contemplate., The agency therefore insisted from the
start that any provisions for using the Corona capsule configuration
in Gambit had to begin with thorough protection of all aspects of Corona
security., General Electric, which made the '"'bucket'" for the CIA,
agreed that use of the Corona equipment in connection with Gambit
could easily jeopardize the four-year-old cover story unless some means

could be concocted for concealing the origin of the capsule.
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On 18 September, General Greer and Undersecretary Charyk
met in Los Angeles to settle the main question., Charyk had by that
time come to the viewpoint that land recovery was a sophistication
of reconnaissance techniques which, though highly desirable, might
take another decade to perfect. He still felt that operational costs,
system efficiency, and security would benefit from land recovery,
but he agreed that it was not immediately essential or feasible,
General Greer commented mildly that land reccvery was a useful
emergency capability, but one not necessary in the current situation,
He added, as an aside, that he had never firmly believed that the land
recovery mode would be used for the first Gambit. The need to
recover was too compelling to risk the additional complications of
an entirely new technique when a proven recovery system was readily
available.

Charyk capitulated, approving use of the H-30 (Corona) capsule
on the first ten Gambit shots and withholding a decision on later
launches. He authorized cancellation of current studies on precise
tand recovery but added the proviso that Greer should undertake a
study of modifying the H-30 for land recovery as an option to be

%
considered after the first ten firings of Gambit. The approved plan,

Negotiations for a . . tracking station site had to be terminated

once the need for land recovery had disappeared. An amicable breakoff
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then, involved adapting the original H-30 to the first ten Gambits
and developing a mildly modified H-30, with a capacity for emergency
land recovery, for later u,se.36

General Electric suggested several possible ways to hide the
fact that Corona equipment was being used in Gambit and on 18 Sep-~
tember, the day of the actual decision to proceed along the Corona
capsule route, CIA recommended adoption of one of these., To the
Greer people on the West Coast, the GE-CIA recommendation seemed
unduly complex; they proposed a compromise., On 28 September,
CIA agreed. The final procedures (which were complex because they
were designed to keep knowledge of Corona from the Gambit people
who would be using the device) provided for design of the H-30 for
Gambit within GE's Chestnut Street establishment and the performance

of qualification tests at Valley Forge. All of the "white' components

of discussions was complicated, unhappily, by one of those periodic
lapses in communication that troubled the g rnment. The project
office believed that conversations with i ' through the State
Department, had been discontinued in August. [t later developed
that several agencies involved in the affair had not been advised

that the need for a l station no longer existed. As a result,
a formal agreement was very nearly signed before the kinetic energy
of the original conversations could be harmlessly drained away.
Final orders cancelling the [ BEEEE station proposal were
issued on 20 September 1962, A further refinement of Gambit station
requirements, in February 1963, led to the abandonment of earlier
plans for using the Annette Island site (in Alaskan waters) as a
doppler radar tracking site,
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would be made and tested at Chestnut Street and all "black' work
conducted at Valley Forge. The purpose of the arrangement was
to keep non-Corona people from learning that for more than three
years the CIA-purchased Discoverer series of satellites had actually
been carrying reconnaissance devices.B?

The effect of the transition from a land-recovery system to
the Corona recovery system included a slippage of at least one month
in launch schedules. At that cost, the very troublesome weight
difficulty that had earlier afflicted Gambit was eliminated, the com-
plexity of the early design was materially reduced, and the requirement
for a separate recovery force within the continental United States
could be cancelled. On the whole, it seemed a worthwhile exchange.

Dr. Charyk was not entirely happy with the outcome, however.
His reluctance to abandon land recovery as a Gambit objective almost
certainly stemmed from his original commitments to tha‘t mode during
the Samos realignment period of 1960 and from the fact that the
President and the National Security Council had been encouraged to
expect a land~recovery system to become operational during 1963,
Although he accepted the inevitability of the change, he never displayed
any special fondness for the thought that the original Gambit concept

had been modified. Greer, more pragmatic, was well pleased with

the course events were taking., Not merely had the uncertainties of
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Gambit film recovery been reduced by the change in recovery tech-
niques, but it appeared that the whole of the Gambit system had been
markedly sirnplified.?’9 In the wake of E-5 and E-6 experience,
simplicity was a virtue for which he had a marked respect,

Prompted in part by hard questioning during a meeting with
the Foreign Intelligence Advisory Board and the ''special group'' of
the National Security Council, Dr., Charyk in early October 1962
giestioned the adequacy of project-office-level management, Charyk
characterized Gambit as "imperative' and urged that it be pressed
with a "maximum sense of urgency, '" noting that the "extreme political
sensitivity of any other method of obtaining such photography' made
it essential that ''no reasonable steps should be omitted to guarantee
its success at the earliest possible time.' Discouraged about the
rate of Gambit progress Charyk specifically suggested to Greer the
appointment of an extremely able project manager and the start of an
exhaustive technical review to locate any problems remaining in the
Gambit program. Resolution better than the two-foot requirement of
1960 was desirable, he emphasized. He also cautioned that money was
not unlimited and that greater management talent rather than more funds
should be applied to the program.40

In all probability, the prevalence of over-runs, particularly

at General Electric, the threat of new schedule slippages, and the
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increasing cost of the Gambit program prompted Charyk's sudden
outburst of concern for the validity and future of the development.
Such factors certainly were at the heart of his indirect suggestion
that Colonel Riepe be relieved--a suggestion that he separately dis-
cussed with General Greer by telephone. Charyk, who had made
efficient management his fetish at the time he acquired custody of
the satellite reconnaissance function, tended to ascribe most of
Gambit's contemporary difficulties to deficiencies in management at
the program office level. He was particularly concerned at the
possibility of further schedule slippages since Gambit offered the
most promising approach to the task of discovering, at any given
time, whether the Soviets were actively preparing their military
forces for use,

The coincidence of Charyk's anxiety with the start of the Cuban
missile crisis of 1962 could scarcely be ignored; even though the
United States did not have clear evidence that Soviet nucleér-warhead
mis-siles were being emplaced in Cuba until the second week of
October, concern for that possibility had been mounting since the
previous August, Obviously, it would have been much easier to
deal effectively with a Soviet missile threat in Cuba if the administra-

tion had detailed information on the degree of Soviet preparation
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for quick use of strategic striking forces. This, then, was a central
consideration in Charyk's desire to accelerate Gambit progress and
to improve the quality of Gambit products. The prospect of program
delay rather than acceleration, and of photographic degradation rather
than improvement, certainly influenced him to suggest the assignment
of a new program office chief.

General Greer, who had to decide the fate of both the program
and its immediate manager, was scarcely indifferent to the circum-
stances that had moved Charyk to such a position. The E-6 program
was in grave technical trouble in October 1962, having experienced
four failures in as many flight attempts. Nor was there available
any convincing evidence on which to base a rebuttal of Charyk's stand.
Through a succession of misfortunes mostly originating in the pre-1961
Samos program, it had been necessary to cancel each of the major
photo-oriented reconnaissance programs originally assigned to
SAFSP except E-6 and Gambit. And E-6 had taken on a distinctly
unhealthy cast., True, the most obvious defect in Gambit design had
been eliminated with the decision to adopt air-catch recovery techniques
and the Corona recovery vehicle. But the prospect of program slippage
because of faulty attitude control development could not be banished
and there was no ready means of insuring that the rather complex Gambit
camera system would function with complete propriety during its early

flight trials.
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On 5 October, Greer told Charyk "with some reluctance'
that the most certain way to strengthen Gambit management along
the lines Charyk had indicated would be to transfer official custody
of the program from SSD to SAFSP.* He reaffirmed his desire to
keep Colonel Riepe in charge of Gambit development. Moving the
program into SAFSP, he told Charyk, would give the development the
benefit of prestige that adhered to any effort identified with the
secretary's office, although it seemed possible that identification of
Gambit with reconnaissance objectives might follow. In Greer's
eyes, that was not a disqualifying handicap. He reminded the under-
secretary that the United States had constantly maintained the basic
legality of satellite reconnaissance under international law and that
the nation had never denied either the existence or the employment
of orbiting camera systems. The chief purpose of concealment now,
he suggested, was to cloak the scope and operational success of such
operations. That much could be done within SAFSP. The remote
possibility that national policy might shift, in which case it would be
difficult to continue any effort even indirectly associated with recon-

naissance objectives, was the chief argument against moving Gambit,

2

The desirability of shifting 206 into the SAFSP structure had been
examined in some detail as early as July 1962, By October, Colonel
J. W. Ruebel, General Greer's special assistant, had worked out

the basic details of the transfer plan later adopted and had composed
a ''rationale' for public consumption,
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The general was not optimistic about the prospect of improving
the quality of Gambit photography, at least in the first several flights.
He told Charyk that the original definition requirement, two to three
feet in resolution, would very probably be satisfied--though he observed
that not all experts agreed with him on that score. The mirror was
the critical item, being chiefly responsible for both distortion and
light loss which reduced resolution. Greer cautioned that results:
from the first few flights might not bear out his conviction that Gambit
would prove itself, past experience with ''new'' space vehicles (into
which category the General Electric orbital control vehicle certainly
fell) was not such as to encourage undiluted optimism.

As for priorities and emphasis, General Greer noted separately
that ". . . it is difficult to convince either contractors or military
personnel involved in administration of this program that it enjoys
any special priority or importance. The one infallible indicator of
status--timely and adequate funding--is and had been consistently
absent since the turn of the fiscal year."

Although General Greer had essentially reacted to Charyk's
message of 3 October by defending the status quo, he thereafter
set afoot major changes which, within 60 days, markedly altered
both the configuration and the character of Gambit. On 30 October

he announced to members of the 206 program office that Colonel
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William G. King was assuming management responsibility for their
project and that Colonel Riepe had been detailed to a new and demand-
ing SSD program.‘i{3 Four weeks later, Colonel Riepe was officially
named director of Program 437, identified by Air Force headquarters
as an extremely high priority project aimed at the early development

44 General Greer had earlier

of a useful satellite interceptor,
discussed SSD's nced for an experienced space program manager with
SSD's commander, Major General B, 1. Funk, and with Colonel Riepe's
knowledge had worked out a transfer arrangemen’t.45

King, who had been intermittently associated with satellite
reconnaissance for nearly 10 years, had special qualifications for
the Gambit assignment. As Samos program director during 1959 and
1960, he had been a participant in the bloody infighting that accompanied
the Samos reorganizations. He had been one of the first to recognize
the superiority of film recovery over readout techniques for Samos
and had been notably outspoken in his support of recovery as a
technique, Since cancellation of the E-5 program the previous winter,
he had served mostly as a special plans officer for General Greer,
conducting detailed studies and comparative analyses of the various
systems proposed and in development, although he had also retained
responsibility for the slow-paced Valley program, an early effort to
develop a search system with | Sl resolution potential,
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Admittedly, the Gambit program was a bit out of hand when
King took it over. Riepe had reacted to Charyk's continued pressure
for insuring a first flight success by creating an elaborate test
regime which had substantially increased the cost and complexity
of the development. There were indications that Charyk did not have
a high regard for Riepe's ability; General Greer, who thought well
of him, nevertheless conceded that in his dedication to the assignment
Riepe had tended to overelaborate the program and the program office.
In the circumstances of October 1962, simplification of both seemed
necessary. King's job, then, was to devise and put into effect
measures for restoring full confidence in program success--a
commodity not always abundant that fall.

Immediately after taking over the program, Colonel King
discovered that the adaptation of the Corona capsule to Gambit uses
had gone thoroughly off course, The situation had its origin in a
series of basic misunderstandings complicated by a lack of knowledge
in the program office and among GE and EK engineers.

Greer's original intent, confirmed by Charyk, was to ''glue on"
the Corona recovery vehicle. Elaborate or extensive modification of
either the capsule or the orbital midstructure was neither intended nor

desired. Because of the rigid compartmentation of programs, however,
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only Colonel Riepe among the Gambit program office people had a
reasonably full knowledge of the Corona program. Corona provided
two years of carefully concealed experience with unpressurized
operation. Reasonably enough, lacking any indication that unpress-
urized operation was possible, Gambit people concluded that pressuri-
zation of the film cassette, a basic feature of Gambit, would have to
be continued in the new recovery capsule, The chief difference between
the two cassettes, once pressurization requirements had been sorted
out, lay in the greater film width of Gambit, a factor that General
Electric's engineers must certainly have taken into account in
responding to Greer's July inquiry on the feasibility of converting
Gambit to a Corona recovery vehicle.

In the course of changing over from land recovery to air catch,
the Gambit office had eventually authorized General Electric to
develop a recovery vehicle essentially capable of accepting the
original--pressurized--Gambit take-up cassette and film chute.
Because the unit was substantially larger than the Corona cassette-
film chute package, General Electric had scaled up the Corona
capsule, making it deeper and increasing its base diameter. Such
changes presented the program office with what was neither a

Corona nor a Gambit capsule, but something resembling the former

57 BYE 17017-74

Handle via Bveman/ Taient Keynole
TOPSECRET Ter

e
-Crirs Unty



NRO APPROVED FOR
RELEASE 17 September 2011

TOP SECRET
in external configuration while being nearer the latter in overall size
and internal arrangements. It was, for practical purposes, so sig=-
nificantly different from the original Discoverer capsule as to require
proof testing. Colonel Riepe's inquiry about the procedures to follow
in scheduling a drop test program first brought the matter of capsule
configuration forcefully to the attention of General Greer's immediate
staff. Obviously there was no justification for drop-testing Corona
capsules, There was a good case for the argument that no need for
such a major modification of the Corona recovery capsule could be
demonstrated, that pressurization--which was the cited justification
for the modification--was entirely unnecessary.

As it happened, one of Kodak's senior people in the Gambit
program was aware of the fact that the requirement for pressurizing
any part of an orbital camera system had long since been invalidated.
F. C., E, Oder, deeply involved in the early Corona effort, had
retired from the Air Force and joined EK. Imbued with the security
consciousness of the Corona activity and no longer active in that
program, he did not consider himself entitled to pass his information
to fellow workers at Rochester. Major John Pietz (of Greer's staff)
solved that difficulty by flying to the New York plant and briefing a

select few EK people on Corona. Thereafter, EK could work on an
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unpressurized cassette design with some confidence that it would not
fail because of the lack of a pressurization feature. But by this time
{mid-October 1962), GE was well along in the final design of a bigger
Corona -style reentry vehicle, A full-scale mock-up had been built,
substantial sums added to the contract totals, and an extensive test
program planned.

One of Colonel King's first moves after moving into Gambit
management was to advise General Greer that he thought the design
of the adapted capsule represented much more of a change than Greer
had intended. Greer, who had ordered that changes to the Corona
capsule should be minimal, was disconcerted. He forcefully endorsed
Colonel King's suggestion that the original intent of the modification
be reinstated and that the rapidly burgeoning General Electric
development effort be stopped in its tracks. King met with key GE
officials two days later and defined the objective of the capsule change
in terms of General Greer's appreciation of the need, Cross-briefing
of Gambit people on Corona, a continuation of the process earlier
begun at Eastman Kodak, eliminated any excuse based on technical
uncertainty,

The episode apparently was partly the consequence of a semantic

gap. Colonel Riepe and the 206 program office people considered that
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the modifications General Electric proposed to make were "'minor"
in the terms of General Greer's original instructions. The problem
was compounded by a general lack of Corona information among
Gambit people, both in the program office and on contractor staffs.
If pressurization was either essential or highly desirable, a "big"
capsule was inevitable, and in the absence of knowledge to the contrary
it was not illogical of Gambit program people to continue to believe
in a need for pressurization, In Colonel King's view, the new GE
version of the Corona capsule represented a sharp departure, a more-
than-minor change. General Greer, it developed, agreed with King.46
The main issue was finally disposed of early in December 1962,
Stating his preferences plainly, General Greer told Colonel King:
"The name of the game is to adopt it [the Corcna capsule] for 206
without introducing a change external or internal which will result
in failure on the first try or otherwise prejudice its reliability, "
King responded with the advice that he had imposed an "absolute minimum"
change policy and that earlier changes in the external configuration had
arisen from too strict interpretation of instructions that adoption of the
Corona recovery system was to have a minimum effect on the payload.47

As it happened, the payload was the least risky element of the system,

command and control representing the most difficult.
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By that time, Colonel King had made it entirely clear to both
GE and EK that system changes were to be minimal., Deviations from
the original external configuration of the Corona capsule had to be
cleared personally by King before approval., By all indications, the
external changes would be slight, The general policy, King added,
was to use flight-proven components wherever possible, keeping all
change at a minimum but altering the details of payload configuration
as essential to the requirement for limiting external change. Early
in Novemnber, while Cclonel King was in the early stages of sorting
out the technical complications of Gambit and subjecting them to a
detailed analysis, General Greer reactivated the suggestion of trans-
ferring the entire 206 program to SAFSP. Answering earlier objections,
he explained to Charyk that such a move did not imply "'surfacing" the
development and acknowledging its reconnaissance objectives, that the
payload would remain covert and procurement '"black.'" Moreover,
the cover plan devised in SAFSP promised to perpetuate the legend
that 206 (""Cue Ball'') was in some way related to a bombs-in-orbit
program. The explanation for transfer from SSD to SAFSP need not
be either complex or particularly sophisticated; a straightforward
statement that because of program priority it was being put under the
direct control of the Secretary of the Air Force would satisfy those

unknowing that covert programs were conducted within the Air Force.

61 BYE 17017-74

Hardle via Bveman/ Talent - Keynoic
TOP-SECRET Cerirois Oniy



NRO APPROVED FOR

17 1
RELEASE September 2011 TGP SECRET

Greer expected that others aware of the existence of clandestine
activities would deem it unthinkable to move a concealed reconnais -
sance program into a reconnaissance organization and would be more
firmly convinced than ever that 206 had some mission other than
satellite reconnaissance.

"Children or half-wits, if they care, will most likely reason
directly to the correct deduction, i.e., if it's assigned to SAFSP, it's
reconnaissance. Inasmuch as we will do nothing to confirm this, "
commented Greer, ''and we will insure that some actions are apparently
inconsistent with this hypothesis, I think there is a good chance of
fooling--or at least confusing--the professional espionage agent, who
is presumably neither a child nor a half-wit, "

There was another consideration, which General Greer did
not specifically identify in his correspondence with Undersecretary
Charyk but which certainly influenced his judgment on transferring
Gambit to SAFSP. A Department of Defense Directive--DOD Dir
5200.13--originally published in March 1962 and revised later that
year, had placed all military space programs in a '"'no publicity on
paylcads' and '"special access, must-know' category. Individual
access lists were tc be maintained for each program and information
on each program was to be confined to those having been granted a

"specific need to know'' recognition, Random numbers were substituted
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for the previously used popular names and launch announcements
were restricted to a bare statement of the type of booster and the
date of the operation. In those circumstances, it was no longer
possible to identify a ''Samos' payload solely from the fact of
launch security; all military space launches were to be conducted
under tight security provisions, Thus it was increasingly difficult
to come by information about most Air Force space programs
(though in point of fact, 5200.13 was rather casually administered
within the fraternity of those having general access to classified
information), and to a degree all cover stories had become somewhat
redundant. S
The arguments were effective. By 20 November Charyk had
concurred in the '"desirability' of transferring 206 to SAFSP. Major
General O, J, Ritland, who was then part of the Air Force Systems
Command headquarters staff, * was called in to brief General Funk
on the realities of the situation. >0
That much out of the way, Greer and King set about changing

the technical character of Gambit. Since the questionable stability

of General Electric's orbital control vehicle currently was the most

In 1962, the Air Force Systems Command embarked on a determined
campailgn to return control of satellite reconnaissance to ''normal"
Alr Force channels. 'Loss' of Gambit represented a defeat in that

campaign. Charyk later quashed the whole activity, but it experienced
a brief revival after his departure in early 1963,
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dubious aspect of the development, they conceived the idea of leaving
the orbital vehicle attached to the Agena second stage through the
whole of the first mission. The Agena, which had a generally reliable
stabilization and control system but one considered insufficiently
precise for Gambit operations, could stabilize the Gambit camera
long enough to secure operating experience and proof of system feasi-
bility. Greer and King, with memories of E-5 and E-6 cancellations
caused by on-orbit failures, were determined that the first Gambit
flight should return at least one good picture. That achievement in
the E-2, G-5, and E-6 projects might well have insured their continu-
ance, at least temporarily. Greer was adamant that nothing of the
sort would be said of Gambit. Charyk was not convinced that the ''one
picutre above all'' outlook was the correct one, but it seemed possible
that he could be brought around.

There was more to "hitchup, ' as the notion of keeping the
orbital control vehicle attached to the Agena was called, than met
the unwitting eye. An elaboration of the scheme involved use of the
roll-joint coupling invented for Lanyard. Should the orbital control
vehicle prove generally unreliable, it might be possible to introduce
the Lanyard roll joint between the Agena and the payload end of Gambit,
eliminating reliance on the stability and control elements of General

Electric's orbital control vehicle,
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On 29 November, General Greer took the results of a prelimi-
nary analysis of the "hitchup'’ and ''roll joint' ideas to a meeting with
Undersecretary Charyk. The undersecretary showed interest. On his
return to Los Angeles, Greer drafted an authorization for continued
study of these options and sent it to Washington for endorsement.

Later that day (30 November) the second major change to Gambit in
two months was tentatively approved.

The chief difficulty in the latest idea was devising a2 non-compro-
mising means of bringing the roll joint part of the technique into the
Gambit program. As was the case with the Corona reentry capsule,
the roll joint was quite unknown to most Gambit people and because of
the security compartmentalization that existed within the reconnais-
sance program structure it seemed highly unwise to disclose the
existence of Lanyard to large numbers of Gambit workers. So '"Charyk's"
message of 30 November, actually written by General Greer, contained
the "'suggestion' that Greer contact LLockheed about the roll joint as
" . he [Charyk] believes a similar idea was once proposed and
possibly designed in connection with another space program. "

The kernel of the cover story here outlined was that Lockheed
would be empowered to ''develop' the earlier 'idea, ' delivering
tinished roll joints to Gambit as though they were new items with no
relationship to any other reconnaissance program. The scheme was

so simple it seemed foolproof. oL
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In his conversation with Dr. Charyk on 29 November, General
Greer had promised that additional measures for insuring the success
of the first Gambit flight would be proposed in the course of a full-
scale program review on 14 December, On that date, he, Colonel King,
several program people, and a team from Aerospace Corporation not
only reviewed the program but proposed still another technical innovation,
(Charyk had earlier approved a contract technique change which eased
the financial pressure on the first six flight vehicles, agreeing that
they could be purchased on a cost-plus-fixed-fee basis with the seventh
and later Gambits being funded on an incentive fee basis,) The latest
change provided for incorporating '""Lifeboat" provisions in Gambit.
""Lifeboat'" was another technique originated in the Corona program;
it involved the provision of independent reentry command circuitry
(including a receiver), a separate magnetrometer, and its own stabili-
zation-gas supply. All were independent of the main systems. If the
primary reentry systems became inoperative for any reason, ''Lifeboat"
could be separately actuated, The magnetrometer used lines of
magnetic force arcund the earth as a longitudinal stabilization
reference, permitting the device to place the Agena (or any other
suitably equipped orbital vehicle) in a proper attitude for the start of
de-boost, relying entirely on its own gas supply for attitude control

and a taped command sequence for the recovery process. In several
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experiences with Corona vehicles, '"Lifeboat' had proved highly reliable.
On 19 December, the undersecretary formally authorized the
""Lifeboat, " "hitchup, ' and ''roll joint' expedients for Gambit. ''Lifeboat"
was to be a permanent part of the total system, 'hitchup'' was to be
incorporated in the first four vehicles (but a determination on use would
be made on a flight-by-flight basis), while ''roll joint" was to be
developed '"as a bona fide operational substitute for the OCV [orbital

control vehicle] roll system.' ''Black' costs, all for the roll-joint,

came to i " "white" costs, covering Lifeboat, hitchup, and
- .. s 52
remaining roll-joint expenses, totaled

At the time that these additions were made, General Greer
approved a proposal by Colonel King to delete rather substantial
portions of the elaborate test program earlier scheduled. There was
no real alternative if the launch schedule, now specifying first flight
in July, was to retain any validity., Both King and Greer were uncom-
fortably aware that reducing the number and scope of development
tests was risky. They were also aware, however, that another contract
overrun or a new schedule slippage represented an equally grave danger
to long-term program stability, Experience--not always the best
criterion, but in this instance the only one available--seemed to
indicate that the simplest and most direct technical approaches worked

best for reconnaissance satellites. Although it was possible that
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pruning away tests might lead to the failure of some major component,
the program innovations of September-December 1962 provided consid-
erable insurance against a major catastrophe. Air-catch and use of
the H-30 capsule overcame objections to the faults of the original
Gambit recovery technique, and Lifeboat provided greater assurance
of recovery success, Hitchup represented a feasible means of increas-
ing the probability that the camera system would have a chance to display
its abilities without succumbing to the frailties of an unproven stability
and control system. Roll joint was a safeguard against the long-term
unsuitability of the GE orbital control vehicle. On these counts, Gambit
was a much more realistic program in late December 1962 than had
been the case four months earlier. >3

Finally conceding that the most vital initial objective of Gambit
was to return one good picture (Greer's frequently stated goal), Dr.

Charyk nevertheless insisted that all flights subsequent to the first

had to be programmed to return useful pictures of pre-selected intel-

ligence targets. He specifically rejected the concept of a step-by-step
approach to an operational configuration through research and develop-
ment improvements, His philosophy was the key to the reason for

*
incorporating the roll joint development: if it were necessary to rely

&
Roll joint development, from a technical standpoint, presented no
special difficulty. It existed, and worked, as part of Lanyard. But

Vi G TS N R B N S EE G Em .
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on roll joint because of the failure of the GE orbital control vehicle,
the GE effort could be discontinued. Degradation of picture quality
was a probable consequence, but the degree of degradation could not
be accurately estimated in advance. Theory had it that the greater
delicacy and precision of roll obtainable through the GE vehicle was
essential to Gambit operation, The roll joint system could provide
only 100 stereo pairs of pictures of selected targets during a single
mission, about one-third to one-fourth of the current expectation for
the GE vehicle, and one-sixth of the original requirement. Roll joint
was designed to permit shooting at angles as great as 30-degrees from
the vertical, with intermediate settings every five degrees. In late
1962, Gambit experts were not optimistic about the prospect of
compensating for smear and image-motion-compensation errors when

roll joint was in use; in the event, more than a year later, experience

getting it from the Lockheed Corona works to the Gambit assembly
building was something of a problem. Contract authority originated

in a change order to the existing Lanyard contract. The basic pattern
devised to get the H-30 capsule from Corona to Gambit channels was
adapted thereafter. Fabrication was "in the white''; assembly, test,
and qualification were 'black'' processes. Aerospace people were told
only that L.ockheed had proposed the roll joint to Greer somewhat
earlier and that the firm was sc well advanced in a hardware sense,
because of such earlier work, Thus there would be no need to brief
any new Aerospace people on Corona. Some Lockheed people would
need Gambit briefings, but that was inescapable. Documents and
correspondence relating to roll-joint origins would remain in Corona
channels until delivered to SAFSP, at which point all references to the
Lockheed organization and to Corona associations would be deleted from
the documents, Thus '"sanitized, " the paper could go into Gambit
channels., Risk of compromising Corona was negligible,
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was to show that they had been far too pessimistic about the stability

capabilities of the Agena and too exacting in their requirements for
il )

camera stability in Gambit.)

The first 19 Gambits would cost on the order of

~ ' had been expended by December 1962.

AT

of which roughly § i i

”*f more was budgeted against flight and operation

costs through June 1965, )55 In such a context, measures which would
hold down costs were in order, There was no ignoring the need for
program insurance applicable to several aspects of the total program.
General Greer's instructions to King in October had emphasized

three critical goals: staying within the budget, staying on the schedule,
and obtaining one good picture. The prospect that Lanyard could fill
the role earlier reserved for Gambit was but one reason for discernible
concern at the possibility that Gambit might be terminated if it
encountered major difficulties. In the reconnaissance program, none
of the ordinary reasons for avoiding program cancellation situations
had much weight. No embarrassment could result because news of a
cancellation would be confined to a small circle of familiars, Neither
the public nor Congress would have occasion to carp at a program
cancelled, a factor of some importance to the normal program manage-
ment structure and one of the more important influences in continuing

programs which in a totally rational world would probably have been
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terminated. Either budget overruns or significant schedule slippages

could degrade Gambit's prospects.

By early January 1963, Colonel King had pared off

in fiscal 1963 and, . “lin fiscal 1964 program fund requirements.

(The total largely represented cuts in engineering work not essential to
program success, the purchase of fewer spares, a reduction in the
requirement for post-flight data reduction, tightened quality control,
elimination of much documentation earlier called for, simplification

of reentry vehicle tests, and a reduction in qualification tests.) King
proposed that program funding be further reduced by eliminating some
of the work earlier scheduled, and suggested to General Greer several

areas which seemed ripe for attention. Some .

. additional
might be gained by cancelling parallel efforts and alternative subsystem
developments,

Although Greer was attracted by the possibility of reducing
program costs, he was reluctant to adopt all of the measures suggested
by his new Gambit manager. Although agreeing that it was feasible to
cut a rather extensive vendor reliability program ''to the minimum
essential' and to employ an earlier scheduled ground test system in
the flight program, he was extremely dubious about the wisdom of

halting work on an alternate horizon sensor since there still was
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*
some uncertainty about the utility of those then programmed. He

expressed similar reservations about King's proposal to halt work
on an alternate velocity meter. But in both instances, he told the
colonel, if it appeared that funding the work into an indefinite future
would cause invalidation of established budget ceilings, he would be

: s . . s 57
quite willing to reconsider his decisions.

%*

The horizon sensor problem, then more than a year old, was being

attacked from three directions. The EK infrared system which had

earlier been funded because it seemed to offer an attractive alternative

to GE's dual-scan sensor had not proceeded as well as hoped. By

December 1962 it was clearly a high risk development which promised

rather less improvement over the GE system than earlier hoped. It
was also, at that time, at a stage where major redesign seemed
necessary if it was to satisfy original goals, Nevertheless, it still

seemed to promise greater inherent accuracy than anything else avail-

able--if it could be perfected. The GE scan system was making
satisfactory progress but in King's opinion would encounter both

schedule slippages and overruns before 1963 ended. The third alternative,
the Barnes system, promised to be lowest in cost and at least as good in
performance as either of the others, King had urged Greer to approve
cancellation of the EK program, continuation of the Barnes development

and use of the Barnes scanner on the fourth and subsequent Gambit

flights, and proposed to delay a decision on the GE program until the

outcome could be more precisely estimated. General Greer agreed
with the suggestion that the Barnes scanner be programmed for the

fourth and subsequent Gambits but did not favor cancelling the EK effort
for at least another month (after February) and felt that the GE system

should continue to receive support, The uncertainty was not finally

eliminated until September 1964, when Colonel King again urged adoption
of the Barnes sensor. By that date both the GE and EK versions had
proved their utility, but each was more costly and neither was better
than the Barnes sensor, The Barnes model had other advantages; it was
lighter, simpler, had the lowest power requirements, and operated over
the widest temperature range of the three. After discussing the situation

with Colonel King in some detail, General Greer agreed to such an
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Unexpected funds problems rose to plague Gambit shortly
after the question of what to cut and how deeply had apparently been
resolved. In reviewing his budget, Colonel King discovered that
the Agena cost estimates given to Dr. Charyk in December ''were
grossly low, I The total of costs for the modified program would
be about;iwi&&éﬁmgher than planned, chiefly because of
configuration differences which had not been adequately weighed in
costing the adoption of Agena vehicles based on the Discoverer
program. Because of the earlier budget overhaul, however, the
deficiency was substantially less of a problem than it might otherwise

have been. =t

assessment. On 17 September 1964, then, King notified GE that
Barnes sensors would be furnished by the government for installa-
tion in the Gambit vehicle, A key factor in the decision was the
ability of the Barnes sensor to function effectively in a winter

environment, a feature which neither the EK nor GE models could
satisfactorily demonstrate.

*

Italics in original correspondence.
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Funding difficulties were scarcely unique in satellite recon-
naissance, There were times, however, when Gambit seemed to
have its own special affinity for such difficulty, Colonel King
remarked at one point, early in 1963, that the program had been
stigmatized as a high cost development and GE as a high cost
producer--and that both characterizations might be justified. He
told General Greer, "It is my feeling that we may have outlined a
program to the contractor that is inherently expensive; our scheme
of managing, reviewing, and presumably safeguarding a high degree
of success is a big order to be swallowed. Certainly it isn't the
cheapest way of doing all things. We may have built such a super
foundation that we cannot afford the remainder of the structure, 2

Yet despite such obstacles, which were both very real and
very important, Gambit continued pretty much on schedule. In late
1962 the main uncertainties which affected expectations of operational
success concerned the vehicle stability and film recovery aspects of
the program., Those areas received greatest attention, through con-
version to the Corona capsule, adoption of hitchup, roll joint, and
lifeboat options, and the concentration of effort on horizon scanner
development, In other respects, the program was doing quite well,
The camera, in particular, seemed to be coming along nicely. Even

before the stability expedients were adopted, camera operating tests

BYE 17017-74 74

Hardle via Bveman/ Talent - Keyhole

Cerirals Oriy -TOP SECRET

oo el e NN N N BN 2 BN BN BN BN @



NRO APPROVED FOR
RELEASE 17 September 2011

TOP SECRET

had demonstrated an equivalent 2. 7-foot ground resolution at better
than 115 lines per millimeter, The only problem that appeared to
offer any particular difficulty was the motor speed drive, and it was
far from insurmountable. A mirror mounting problem, that had
earlier given trouble (and which was similar to a problem then
holding up Lanyard), had been essentially solved by November 1962, 60
One additional change in the basic configuration of Gambit was
recommended in January 1963 and approved for adoption on 28 February.
This was a stellar-index camera, earlier treated as ''purely an
auxiliary package' but now considered quite important, The National
Photographic Interpretation Center made the original recommendation,

CIA's Herbert Scoville endorsed it, and Charyk approved its inclusion.

The camera itself was to be that developed for the Corona-Mural.

Because of procurement and installation delays arising from the

advanced stage of completion of the first lot of Gambit payloads, the

fourth Gambit was the first which could be scheduled to incorporate

a stellar-index system. Each installation would cost about m&wﬁiél
By virtue of circumstances, the fourth Gambit vehicle became

the first in what was essentially a re-modified configuration. Hitchup

capability was provided in all of the first six, but Lifeboat was an

Agena installation in the first three, being shifted to the GE vehicle

75 BYE 17017-74

Harge o= Svemar /22w

TOP SECRET



NRO APPROVED FOR

RELEASE 17 September 2011 TOP SECRET

thereafter, and roll-joint capability was scheduled to be incorporated
starting with the fourth system--as was the stellar-index camera.
Early in March, funds for a total of 10 Gambits were provided (only
six were then financed) and that month the earlier requirement for
19 was reconfirmed (but not completely financed) and an additional
six Gambits were authorized to provide a quick-reaction and standby
capability. b2

The standby requirement had appeared rather suddenly, in
mid-March 1963, although its origin could readily be traced to the
Cuban Crisis of the previous October. The Gambit schedule in effect
since early program approval had envisaged one launch every 40 days.
By March 1963, the several high level agencies that maneuvered
national policy in accordance with intelligence inputs had concluded
that provisions should be made for launching a second Gambit in the
event any primary mission was not successful, Second, the intelligence
community saw a need for an emergency crisis reaction capability for
the rapid launch of reconnaissance satellites. Once the basic need
had been defined, what remained was a serles of unanswered questions
concerning potential: how much notice was required, what additional
facilities would have to be built, would additional vehicles be needed,

were there options on launch systems?
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Colonel King's office responded to the original query of
12 March 1963 with the information that a backup capability could
be provided by May 1964, that at least three and preferably four
additional launch pads at Vandenberg would have to be modified to
accept the Gambit-configured Agena, and that additional orbital
vehicles were the critical items from a time standpoint. The answer
was sufficiently comprehensive to permit the issuance of the 27 March
order for six additional Gambits, (Authorizations for pad modification,
which were included with the procurement approval, involved changing
at least two launch pads to a dual configuration capable of accepting
either thrust-augmented Thor-Agenas or Atlas-Agenas in a Gambit
configuration.) The end objective of this program expansion was to
satisfy plans for ""a minimum intelligence cycle capability for coverage
of the very highest priority special tasks, including only sufficient
orbital duration to achieve the specific coverage. . .' Resolution
at the level of the Gambit system, and in stereo, was desired. The
problem, General Greer learned, ", . . is not to locate targets, but
to inspect in detail activities at selected known targets."

Further complications of the already complex problem thus
outlined lay in a subsequent directive to s.tudy the use of tandem

recovery capsules in Gambit to permit early recovery of a portion
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of the film while continuing the remainder in orbit until it was specifi-
cally needed. Corona was on the way to that configuration in 1963,

By early May, study of the problems of supplementary launch,
standby, and quick reaction had been sufficient to show that a high
launch rate could be maintained by keeping at least three pads in a
Gambit configuration and by building up a modest stockpile of boosters
and Gambit systems. The chief difficulties lay in procurement, since
the only way to accumulate spares was to accelerate production rates
or to reduce the frequency of launches. Either promised to be costly.
There was some indication that fundamental changes in the Gambit
program might ultimately be needed, including provision for both
multiple recoveries and for an Atlantic Ocean recovery force.

Although the basic actions needed to provide a standby capa-
bility had been approved early in March, it was not until May that a
persistent uncertainty over funding arrangements was eliminated.

In some degree, the difficulty arose because Pentagon officials did
not fully appreciate the intricacies of contract negotiations, particu-
larly when they involved a manufacturer (General Electric) who
apparently felt that the need for continued production was sufficiently
great to elicit particularly generous terms. In order to keep the
contractor responsive, General Greer had broken Gambit into blocks;

General Electric was not aware of the total programmed and Greer
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did not propose to give the firm such information until the unit price
became reasonable. Nevertheless, in order to maintain the required
rate of production, Greer had to have in his funding reserve sufficient
money to finance the complete approved production order. To
accountants who looked at the General Electric situation without
knowing these facts, it appeared that Greer's organization had a
comfortable reserve of uncommitted money. In actuality, what seemed
to be a '"reserve'' was required for technical contingencies and for
satisfying vehicle requirements not yet formally on contract. Once

these facts were made sufficiently plain, the funding difficulty began

to diminish, e

Another pending uncertainty, involving the possibility of tandem
recovery vehicles for Gambit, remained unsettled. The notion seemed
feasible if certain rather substantial changes were made in the Gambit
system and if a degree of photograph degradation were acceptable in
the case of systems ''stored in orbit'" for considerable periods. But

the cost was a bit high, reaching 5 ' for development and

%u-ﬁe“ii” g _ff, u_::;%for each vehicle, In general configuration, the proposed

Gambit tandem system rather closely resembled a similar design
evolved for SPAS-63 (''Spartan'), a Lanyard-category variant of the

*
recently cancelled E-6, None of its elements were technically

%
See Chapter IX.
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unrealistic, though reliability might be low. In any event, General
Greer's judgment was that nothing serious should be attempted in the
matter of tandem-configuration Gambits until the original system had
been well proven.‘

By the time such matters had been resolved, attention was
turning toward the impending first launch of Gambit. Booster-payload
assembly had begun in February, after some delay because of the
late arrival of prime components and the need to incorporate hitchup
provisions. In order to protect schedules, Colonel King had agreed
that it would be permissible to put the missing components into the
total system during functional testing.

The command decoder had to be modified late in January 1963
to eliminate a conflict between command reception and execution.
Subsequently, system tests disclosed the existence of some electro-
magnetic interference problems not previously suspected, but fixes
proved possible without delaying the test program appreciably. The
Agena for flight number one passed final acceptance tests at Sunnyvale
on 21 March, slightly later than desired but still within the boundaries
of the desired launch timing schedule, Early in April, Eastman Kodak
located and corrected three sources of focus error in the camera system

and later that month static tests of the assembled system showed
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resolution superior to that required of the Gambit system. (The focus

problem was not critical for the first flight since it was used only

during a roll maneuver, and hitchup was to be employed throughout

the period of camera operation on the maiden flight.) All seemed to
66

be going rather well.

Then, during the late afternoon of 11 May, a faulty valve in
combination with a deficient fuel loading sequence caused a loss of
internal pressure in Atlas 190D, that being used in checking out
procedures for the first Gambit flight. The booster collapsed on
its stand, dumping both the GE orbital vehicle and the Agena on the
concrete hardstand, The GE vehicle was severely damaged, the
Agena to a lesser degree., Surprisingly, there was neither explosion
nor fire, although 13, 000 gallons of liquid oxygen and a full load of
fuel sloshed over the stand and the nearby terrain, Equally fortunate,
the payload did not split open, so there was no compromise of Gambit
security. But the camera system was rendered permanently useless,
a large part of the optics being demolished, and the recovery vehicle
was so battered that further use seemed imprudent. Neither the
camera nor the orbital vehicle was that scheduled for the first Gambit
test; the Agena, however, was supposed to be used in that launch.

Through a quick scavenging operation the program office

secured an Agena to replace that damaged in the accident, using
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considerable overtime work to adapt the space booster to hitchup.*
But hope for meeting the 27 June launch date lessened as the degree
) 67
of launch stand and vehicle damage was assessed. There was a
possibility of further delay in a requirement from the undersecretary's
office that the Agena and Atlas for the first Gambit shot be subjected
to the same sort of "tiger team'' pre-flight check that had resulted
in a perfect booster operation record during E-6 launches the previous
year. Both through SSD channels and in his own right, General Greer
set up special review procedures to insure the basic reliability of the
booster elements, assuring McMillan in mid-June that every conceiv-
able means of assuring reliable operation had been employed. No
68
program delay resulted,
While boosters were attracting attention, final checks of the

orbital control vehicle on a vibration stand uncovered subsystem

faults which incapacitated the command programmer. Fixes and a

*

Agena damage proved to be less than originally estimated. Under-
secretary Brockway McMillan, who had replaced Charyk in that post

in March 1963, initially directed that the repaired vehicle not be used
in the early Gambit program but General Greer subsequently urged
its reinstatement. He reported that exhaustive tests had disclosed
almost no harm to the vehicle and that having been subjected to even
more thorough checks than most Agenas it was qualified for its
intended use. McMillan accepted the recommendation, The Agena
in question was numbered 4701,
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re-test required two weeks, setting the launch date back to 10 July.
As it happened, some delay was by then inevitable, the Agena modi-
fication to a hitchup mode having taken several days longer than
predicted and pad repairs having continued until 22 May--which left
too little time for a complete pre-flight checkout before the original
27 June launch deadline.69

One other set of developments had been continuing parallel
to the technical aspects of launch preparation. These involved
security and deception, For several months the process of closing
off all avenues to information on the true mission of Gambit had
been accelerating, not because the dense blanket of security and
misdirection surrounding the project had ever been thinned in any
degree, but because the extension of project activity to the launch
complex at Vandenberg and the prospect of a recovery operation
required a number of out-in-the-open arrangements and some measure
of physical exposure. The CIA, for instance, was expressing uncommon
concern about the possibility that the Gambit employment of Corona-
originated devices had ''caused greater deterioration to Corona
security than was anticipated.' CIA had always been extremely
sensitive to any threat of Corona exposure, however slight it seemed;

the Gambit episode appeared to attract even more attention on that
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score than usual. It was the CIA's position that all possible alterna-
tives should be attempted before resorting to the practice of briefing
more people on Corona.7 To a lesser extent, Greer's organization
operated on the same premise, acting in January 1963--for instance--
to change payload analysis procedures so that no test controllers at
Sunnyvale would have to be made cognizant of Gambit's actual
functions, o But a great deal of observation and a fair amount of
quiet inquiry had confirmed General Greer's assumption that most
minor participants in launch and orbit control operations merely
performed their assigned duties without even wondering why. The
flight controllers, for instance, were largely content to monitor
their meters and take their required readings without asking whether
the incoming telemetry originated in a camera subsystem or a beta-
ray sensor,

Special provisions had been made at Vandenberg to cordon
off the Gambit areas in the missile assembly building from other
projects that shared the facility. Then the E-6 people, for instance,
were told that "your program is extremely sensitive, "' and that they
were not to let the 206 people get a glimpse of their payload. The
gambit worked marvelously, convincing the E-6 workers that 206

was much less sensitive than their own effort.
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Other people at Vandenberg who had enough experience with
either overt or covert reconnaissance programs to be suspicious
of Gambit apparently concluded that 206 couldn't involve reconnais-

sance because other efforts, such as Corona and Lanyard, were

fully satisfying all needs. There was also a general impression among
the photographic fraternity aware of Corona and the E-5, E-6 programs
that it was not technically feasible to stuff a big camera-film package
into a vehicle dependent on a Discoverer-size recovery capsule.

There were significant indications that the original misdirection
of 206 program documents had been spectacularly effective. High-level
officers who were briefed on Gambit during the early months of 1963
generally confessed complete ignorance about the character of the
payload (concurrently disclosing a most interesting lack of curiosity)
or admitted to a belief that it involved precise de-orbiting of some
sort of nuclear we:«lpon.73 There was no pertinent press speculation
whatever,

One of the problems peculiar to pretending that Gambit was a
non-camera project was that a certain number of Eastman Kodak
people had to be at the launch stand during final checkout, The
problem decreased appreciably when Lieutenant Colonel John Pietz

and Colonel J, W, Ruebel ran a careful study of needs and discovered
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that no more than four or five camera specialists were actually needed.
In dress rehearsals for the first launch, they were literally smuggled
into the launch area in the back of an unmarked van. The practice

was dropped, however, when the driver wrecked the empty truck
while returning from one delivery run, Thereafter the needed special-
ists entered the launch zone as inconspicuously as possib;e, but using
more conventional means of tran5port.7

There was some concern for the mode of getting recovered
film from the mid-Pacific drop zone to the Eastman processing
facility at Rochester, chiefly because it seemed possible that a clever
agent could trace back along the capsule's route and identify both the
facility and the fact that film was the payload. But a succession of
package transfers, arrangements for which were made immediately
before the first launch, eliminated most worry.

Apart from such precautions, which were not at all unusual
in other satellite reconnaissance programs and which were routine

in the case of Corona, the Gambit operation involved one deception

that was unique. Colonels Ruebel and Pietz, Major David Bradburn,
and Lieutenant Colonel Ralph J. Ford were responsible for an elaborate
scheme of misdirection that would have qualified for a good spy novel.

It revolved around a wooden box of irregular shape which measured
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about 12 by 3 by 3 feet. The box--which actually contained three
50-gallon drums filled with water and a set of storage batteries--
included several hatches and inspection plates, each secured by
heavy hasps and combination padlocks, Under one of the plates was
an impressive inst;'ument panel, complete with blinking lights and
flickering voltage gauges. It was a very imposing Quaker gun.

The container, painted white and prominently marked with
the well-known corporate symbol of Space Technology Laboratories,
was for official purposes designated an "Environmental Shipping
Container'--ESC for the purpose of what had to seem routine govern-
ment correspondence. *

The ESC was the basic subject of an elaborate set of pre-written
messages to be exchanged between SSD, the launch base at Vandenberg,
and several contractor establishments, Designed to provide ''tangible
evidence'' that some government agency other than the Air Force was
participating in the "206 Program, ' the messages were also intended
to promote confusion and uncertainty among ''those unwitting and
peripheral people' who were aware of or involved in the 206 activity.

A reasonably astute reader with access to a few of the messages

To my mind, the "ESC'" nomenclature was the stroke of brilliance
that made this preposterously funny bluff so effective, No self-
respecting administrator in all of the Air Force could avoid believing
in something so classically bureaucratic in title. R.P.
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could not but conclude that the 206 payload was something delivered
to and maintained by STL immediately before a scheduled launch.
By all appearances, each such payload was delivered to the launch
site by truck and there installed in the flight vehicle for launch into
orbit.

Because of the severe restrictions imposed on the pre-launch
handling of the payload (ran the legend), no payload checkout was
permitted at the launch site other than normal countdown checks during
pre-launch. Too perfect security would negate the desired impression,
so a policy of '"calculated ineptitude’ was adopted which, it was hoped,
would expose knowledge of the "ESC'" payload to as large an audience
as possible while still retaining credibility.

Sixteen messages were involved in the general deception package.
One called for a meeting between launch base people and the ''payload
responsible organization' at SSD to discuss payload problems. Another
cancelled the meeting and called for destruction of the first message,

A third, from Vandenberg, protested against the lack of a pre-launch
checkout and asked for a definition of "ESC." The reply confirmed
that no pre-launch payload check would be permitted and called for
the assignment of a representative of the test wing who would be
instructed in the '"operation of the ESC, " Others raised questions

concerning the minimum pre-launch delivery time needs of the
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contractor, the test wing, and the 'other government agency.' The
general tenor was that something enclosed in the '"environmental
shipping container'' had to be closely monitored, carefully watched,
and handled very, very gently,

On 3 July (eight days before the scheduled launch) an unmarked
truck entered Vandenberg. The driver, who exhibited considerable
uncertainty about his final destination, eventually was routed to the
Lockheed receiving area where a '"'puzzled" Air Force officer opened
one of the shackled hatches of the white-painted crate, briefly dis-
closed to several nearby personnel an array of blinking lights and
pulsing dials, and hastily directed the driver to the General Electric
receiving area. There were subsequent meetings between 206 people
and the local security officers over the 'lapse'' in security, all
designed to encourage speculation about the peculiar nature of the
ESC's contents, At one point the deception proved so successful that
it evoked an unplanned inquiry from the Strategic Air Command--which
wanted assurances that the ''payload’ did not contain any nuclear
devices to be placed in orbit without due regard for various national

76
laws and international agreements,
In the aftermath of the July 1963 Gambit launch--and those

which followed it that year--it became clear that the extremely tight
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security which had come to surround all military space launches
tended to limit the effect of a very ingenious deception scheme. In
theory at least, the purpose of such a deception was to convince
Soviet intelligence that the 206 payload was not a camera. The ESC
maneuver could have that effect only if one of the witnesses to the
transaction happened to be an agent or if some of the witnesses
mentioned the event and its implications to an agent. By extention,
an American agent serving as part of a Soviet espionage net could
use the event or certain of the classified message; exchanged during
preliminaries as evidence that something presumably radioactive
had been orbited in the 206 vehicle. It was conceivable that a
Russian agent could be let into the periphery of the security process
and fed just enough selected information to mislead him. But nothing
of the sort seems to have happened. Instead, a handful of people who
had been forcefully indoctrinated with security consciousness were
exposed to the ESC deception and were so impressed with the sensi-
tivity of the information they had "accidentally'' acquired that they
would discuss it only with similarly cleared fellow witnesses. As
for the outside world, the only information generally available would
indicate that another Atlas-Agena had been launched. The presumption

that an Atlas-Agena launched from the vicinity of Vandenberg carried
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a ""Samos' payload was common to journalists and to interested
members of the aerospace disciplines, Whether the ESC prank
succeeded and was useful was something only the CIA could judge,
and the CIA did not say.

Los Angeles was experiencing one of its recurring sieges
of "unusual'' warm weather during the early afternoon of 12 July 1963,
From General Greer's office on the fourth floor of the six-story
building that housed the Air Force space program organization, the
mountains around the basin seemed no more than slightly solid
chunks of the prevailing smog. It was an uncommonly quiet Friday
afterncon, Most of the fourth floor offices were empty of officers
and senior civilians. General Greer's secretary, and Colonel King's,
turned away visitors and telephone inquiries with politely vague
phrases: 'the general is on TDY, ' or ''the colonel is out of the
complex this afternoon.'' The double doors at the east end of the main
hallway on the fourth floor were closed and latched, which was some-
what unusual, if not unprecedented. Behind them, in a small conference
room equipped with a speaker system, project people who could not get
to Vandenberg listened intently to the piped-in verbal traffic of launch
controllers on the site.

Shortly after two o'clock the gathering broke up. Lieutenant

Colonel Ralph Ford, responsible for much of the "ECS" deception
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that shrouded the purpose of the first Gambit launch from observers,
opened the electrically secured door to his office to resume his
afternoon routine and found an occasional visitor punching vigorously
at his secretary's typewriter, The visitor, a sometime historian,
asked in a carefully casual voice, '"How'd it go?"

He got a quick grin and the answer, '"It's off. It locks good.
Real good. "

At that moment, 22 months and 17 days after the National
Security Council decision to proceed with development of a ''covert"
alternative to Samos, a new phase in satellite reconnaissance was
beginning, The first Gambit had lifted into orbit at 1344 hours,
Pacific Daylight Time, on 12 July 1963,

Many of the Gambit program office people had managed to
get to Vandenberg to watch the launch., General Greer and Colonel
King were at the Satellite Control Facility, at Sunnyvale, watching
the launch on remote television and listening to the countdown. Earlier
in the day the launch crew had notified Greer that during the final
checkout they had uncovered a fault in the Atlas booster that would
either force delay or cause reliance on a component not tested to the
extent required by specifications. Shouldering aside the oppressive
memory of unbroken failures and ''partial successes' in the E-5 and

E-6 programs, Greer ordered continuation of the countdown. It was
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a personal decision, taken without consultation withvothers, based
as much on instinct as on the confidence of a program director who
had done all that could be done to insure success. For an instant
during the launch itself, most observers experienced the horrified
conviction that the decision had been wrong, that disaster had come
again to the Air Force satellite reconnaissance program. The splash-
ing rocket exhaust of the Atlas knocked out all electrical connections
to telemetry and cameras, giving the impression of a major launch
stand explosion to observers at Sunnyvale and El Segundo. But
seconds later the signals began to come through again, and they
said that the Atlas was climbing stolidly toward its selected launch
window,

Climbout, separation, and orbital injection occurred as planned.
Then for 90 minutes the tense group in the control center had to wait
until the satellite completed its first orbital pass and the computers
could report precise ephemeris and attitude data. Only then could
there be complete assurance that the first Gambit was actually in its
intended orbit and that the delicate and complex stabilization equipment
was performing its assignment. And after that, another five orbits
before the Gambit payload, that complex of optics, electronics, and

mechanical devices conceived more than three years earlier, came
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to life., And then another nine passes before a recovery attemnpt
could be made, and still another wait for information that the
capsule had re-entered, had survived its passage through the upper
atmosphere, had been arrested in its descent by parachutes, and
had been recovered., Even if all possible combinations of failure
during orbit, re-entry, and recovery stages were avoided, there
remained the ultimate uncertainty. what about pictures?

Both the Atlas and the Agena operated normally, apogee
being 116 nautical miles and perigee 107, When excess propellants
were dumped from the Agena the reactive force caused an unprogrammed
series of vehicle motions that used up considerable portions of the
Agena's control gas supply, but enough remained for Agena stabili-
zation during nine orbits,

On the fifth orbital revolution, command controllers turned on
the camera for eight strip exposures of 20 seconds each, commanding
an identical maneuver on each of the next two orbits, On orbits

eight and nine, two stereo pairs and five 40-second strips were

exposed--after which the premature exhaustion of Agena stabilization
gas forced discontinuance of camera operations,

With the depletion of Agena control gas, the Lifeboat became
the only means of recovering the film capsule. The Gambit-Agena

coasted through eight uncontrolied orbits after stabilization gas
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finally was exhausted during orbit nine, ground control activated

the "Lifeboat'' circuitry during the 17th pass, and on orbit I8 an
"execute' signal from the ground station went to "Lifeboat.'" Routine
separation and recovery followed. There was no drama., And
nobody minded.

After the reentry capsule had been safely retrieved by C-119
aircraft circling near Hawaii, the Orbital Control Vehicle was
separated from the Agena for '"'solo' tests of various operations,

It maintained stability through orbit 25 and was successfully restarted
again on orbit 34, after a period of inactivation, Thereafter spurious
commands caused instability. Greer's expectation of the unpredict-
able had proved reasonable: not only had the orbital control vehicle's
mistrusted stabilization system been affected by spurious commands,
but the performance of the ''reliable' Agena had been unexpectedly
degraded when engine propellants were routinely dumped. In the

end, the successful operations of '""Lifeboat' and '""BUSS' (the backup
stabilization system) had been essential to the success of the initial
mission.

Evaluation of the recovered film indicated an out of focus
condition apparently caused by uncompensated temperature changes
that affected the face of the primary mirror and by faulty image motion

compensation settings. Nevertheless, best resolution on the 74 exposed

95 BYE 17017-74

Hang'= via Byeman / Taien' - Keyrcle
TOP SEERET —i s Or

J



NRO APPROVED FOR
RELEASE 17 September 2011
-TOP-SECRET

frames {and nine stereo pairs) was on the order of 3,5 feet; 5-foot
ground resolution occurred on several stretches of the 198 feet of
exposed film, and average resolution was about 10 feet, With all,
it was the best photographic return ever obtained from a reconnaissance
satellite, "best' resolution being better than anything previously

7

obtained by a factor of four to five.
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NOTES ON SOURCES

Notes by A,H, Katz, Rand Corp, 7 Jul 60, on meeting with
STL representatives, in Rand (Katz) files.

TWX TEC 648/002, K,G, MacLish, EK, to BMD, 20 Dec 60;
notes by BGen R,E, Greer, Dir/SAFSP, attached, in SP-3
"G" files,

Rpt, "Presentation on G, ' June 61, prep by SAFSP for SAFUS,
in SAFSS files, Gambit; interview, MajGen R, E, Greer,
Dir/SP, by R.L, Perry, 23 Jan 64.

TWX AFDSD-MS-83304, DCS/D USAF to Hq AFSC, 5 Jul 61,
in SP-3 files, '"G'; memo, J.V. Charyk, SAFUS, to C/S
USAF, 8 Aug 61, subj: Atlas Boosters for Support of Space
Projects, in SAFSS files, Gambit; Charyk also sent a

23 Jun 6l memo to the C/S ordering the Agena procurement
but it did not appear to have found its way to the Gambit files.

TWX SAFMS-M-1163, SAF-MS to SAFSP (Maj John Pietz),

11 Aug 61; memo, Maj H.H. Howard, SAF-MS, to Maj J. Sides,
10 Aug 61, no subj; TWX SAFMS-M-1 162, SAFMS to Pietz,

11 Aug 61; TWX SSZA 11-8~349, SSD to AFSC, 12 Aug 61; Itr,
MajGen J,R. Holzapple, Asst DCS/S&L, to SAF-RD, 21 Aug 61,
subj: Boosters for Support of Space Projects,

TWX AFCVC 64852, Gen F,A, Smith, VC/S USAF, to Gen

B. A, Schriever, Cmdr, AFSC, 25 Sep 61, in SAFSS files,
Gambit,

TWX SCGN 26-9-50, Col R, Nudenberg, Dir/Space Progms,
AFSC, to SSD, 26 Sep 61; TWXs SAFSP-F-19-9-1114, SAFSP
to SAF-MS, 19 Sep 61, SAFMS-M-1172 SAFMS to SAFSP,

11 Sep 61, all in SP-3 "G" files.

Memo, MajGen R.E, Greer, Dir/SP, and MajGen O,7J.
Ritland, Cmdr SSD, to all Gambit-cleared personnel,
14 Nov 61, subj: GAMBIT Project, in SP-3 files; memo,
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Greer to Gambit-cleared personnel, 16 Nov 61, subj: Cue
Ball Security Precautions, same file; TSXs SAFMS-M-1198,
SAFMS to SAFSP, SAFSP-F-15-11-143, SAFSP to SAFMS,
and SAFMS-M-1197, SAFMS to SAFSP, all 15 Nov 61, all

in SAFSS files, Gambit,

Memo, J.V. Charyk, SAFUS, to DCS/S&L, 24 Nov 61, no
subj; ltr, BGen M.C, Smith, Dir/Sys Services, DCS/S&L,

to AF Compt, 27 Nov 61, subj: Project Cue Ball; TWX
AFSSV-8258l, DCS/S&L, USAF, to AFSC, 27 Nov b6l; ltr,
Dir/Proc, DCS/S&L, to Hq AFSC, 13 Dec 6l, subj: Program
Adjustment AF-62-62-600, with MFR on SAFSS copy,
initialed by BRI Y no date but apparently written
on 14 Dec, detallmg contacts with the budget people; TWX
SCGN-22-1-46, AFSC to DCS/S&L, 31 Jan 62 (requesting
release of the additional -4 . ; all in SP-3 files, "G'".

Memo, Maj J. Sides, SAFMS, to BGen R.D, Curtin,

19 Jan 62, subj: Cue Ball; TWX SAFSP-F-1-2-190, MajGen
R.E, Greer to Curtin, 1 Feb 62, both in SP-3 files; memo,
LtGen James Ferguson, DCS/S&L, to SAFUS, 22 Jan 62,
subj: Cue Ball, in SAFSS files, Gambit.

TWX SAFMS-INS-M-2017, BGen R, D, Curtin to MajGen

R E. Greer, 16 Feb 62, in SP-3 files, Funding; ltr, Col

1 Cch, R&D Programs Div, DCS/S&L, to AFSC,

13 Feb 62, SAFSS files, Gambit; MFR, Maj J. Sides, SAFMS,

7 Mar 62, subj: Trip Report, SP, 28 Feb 62, Gambit, in
SAFSS riles.

MFR, Col J.L, Martin, SAFMS, 13 Feb 62, subj: SAFUS
SAFSP West Coast Conference 9 Feb 62, in Martin's files,

SAFSS; MFR, Sides, 7 Mar 62.

MFRs, BGen R,E, Greer: 6 Jan 61, subj: Trip 4-5 Jan 6],
and 16 Jan 61, Time and Materials Contract EKC, both in
SP~3 Gambit files.

Memo, MajGen R.E, Greer, Dir/SP, to J.V, Charyk,
SAFUS, 10 Jul 61, no subj, in SAFSS files, "G
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15, TWX SAFSP-F-18-9-10, SAFSP to SAFMS (Maj H. Howard),
18 Sep 61; TWX SAFMS-M-1-187, BGen R.D, Curtin, SAFMS
to MajGen R.E, Greer, SAFSP, 20 Oct 61, both in SAFSS
files, "G'; TWX SAFSP-F-12-8-99, SAFSP to EK, 23 Aug 6l,
in SP -3 files, Gambit.

16, Briefing charts, 9 Nov 61, "Project Cue Ball, ' in SP-3 files.

17. MFR, Maj J. Sides, SAFMS, 30 Jan 62, subj. Trip Report
- G (22-26 January 1962), in SAFSS Gambit files; ltr, MajGen
R.E, Greer, Dir/SP, to SAFUS, 28 Feb 62, subj: Action
Pursuant to 9 February 1962. In SP-3 files.

18. MFR, Sides, 30 Jan 62; TWX SAFMS-DIR-62-25, BGen R.D.
Curtin, SAFMS, to MajGen R,E, Greer, Dir/SP, 1 Feb 62,
in SP files, General.

19. MFR, Col J.L. Martin, D/Dir SAFSS, 8 Mar 62, subj:
SAFUS-SAFSP EK-GE Visit on 5-6 Mar 62, in SAFSS files,
Gambit.

20, Ltr, Greer to SAFUS, 28 Feb 62.

21, TWX SAFSS-DIR-M-2024, SAFSS to SAFSP, 19 Mar 62, in
SAFSS files, Gambit.

22. Memo, MajGen R.E, Greer, Dir/SP, to J.V. Charyk, SAFUS,
14 Mar 62, subj: 698AL Program Enhancement, in SAFSS
files, Gambit corres.

23, TWX SAFSS-DEP-M-2023, SAFSS to MajGen R, E, Greer,
Dir/SP, 19 Mar 62, in SP-3 files, "G,

24, Memo, MajGen R, E, Greer, Dir/SP, to J.V. Charyk, SAFUS,
about 15 Mar 62, subj. Contractor "X'" in SAFSS files, Gambit;
TWX SAFSS-DIR-M-2024, 19 Mar 62; memo, Greer to Charyk,
14 Mar 62.

25, TWXs: SAFSP-F-10-4-299, SAFSP to SAFSS, 10 Apr 62;
SAFMS-INS-M-2035, SAFSS to SAFSP, 20 Apr 62;
SAFSS-PRO-M-2038, SAFSS to SAFSP, 20 Apr 62;
SAFSP-F-28-4-239, SAFSP to SAFSS, 30 Apr 62, all in
SP-3 Funding files; MFR, Martin 8 Mar 62,
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TWXs: SAFSP-F-4-5-243, SAFSP to SAFSS, 4 May 62;
SAFSP-F-10-247, MajGen R, E. Greer, Dir/SP, toJ.V.
Charyk, SAFUS, 10 May 62; SAFSP-F-10-5-248, Greer to
BGen R, D, Curtin, Ofc Space Sys, 10 May 62; SAFSS-DIR-
M-2041, SAFSS to SAFSP, 14 May 62; SAFSP-F-15-5-255,
Col Q.A. Riepe to Greer (in SAFSS), 15 May 62; SAFSP-
F-17-5-257, SAFSP to SAFUS, 17 May 62, all in SP-3 files,
"G'; memo, T.D, Morris, Asst SOD/Instal and Log, to
SAFUS, 31 May 62, subj: Industrial Facilities Expansion,
Project 698AL, in SAFSS files, Gambit,

Memo, L,C. Meyer, Ch, Mis and Space Sys Div, Dir/Budget,
AsstSAF (Fin), to J.V. Charyk, SAFUS, 17 Apr 62, no subj,
in SP-3 files, Funding; TWX SAFSP-F-17-4-232, MajGen
R.E. Greer, Dir/sSP, to BGen R,D, Curtin, Ofc Space Sys,
SAF, 17 Apr 62, inSP-3 files, "G'".

Memo, W.F, Sampson, Aerospace Corp, to Col Q,A. Riepe,
Dir/206 Progm, 19 Jan 62, subj: Air Retrieval for Program
483A, in King files; Interview, MajGen R.E, Greer, Dir/SP,
by R.L. Perry, 1l Sep 64.

Greer interview, 1l Sep 64; msg, W i . MajGen R, E,
Greer to J.V, Charyk, SAFUS, and Col J,L. Martin,
Dir /NRO Staff, approx 3 Aug 62, in SAFSS files, 162-Disc.

TWX, SAFSS-DIR-M-2072 and 2073, both J, V., Charyk,
SAF¥US, to MajGen R, E, Greer, Dir/SP, 28 Jul 62, in
SP-3 files,

Ms g, SRS

Memo, LtCol o g to Col Q. A, Riepe, Dir/Prog
698AL, 1 Aug 62, Sub): Pro-Con- Overwater vs Land Recovery,
in SP-3 files, Land Recov; the affair of the . ‘*WQ& station is
covered in MFR, Maj J. Sides, SAFSS, 7 Mar 62, subj: Trip
Report, SP, 28 Feb 62, Gambit, in SAFSS files, Gambxt, 1n

. approx 3 Aug 62.

ﬂ‘and in various TWXs in those files.
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Study, "Pros and Cons of Satellite Recovery Methods, "
MajGen R.E, Greer, Dir/SP, 4 Aug 62, in SP-3 files,
Land Recov.

Memo, prep by Capt F,B., Gorman (USN), SAFSP Plans Ofc,
17 Aug 62, subj: Program Recovery Information Desired by
Dr. Charyk; TWX SAFSP~F-14-8-32]1, MajGen R,E, Greer,
Dir/SP, to Col J.L, Martin, Dir/NRO Staff, 14 Aug 62,

both in SP=-3 files, Land Recov; TWX AFSSA-AS-1-7768S,
DCS/S&L, USAF, to Cmdr AFSC, 24 Aug 62, in SAFSS
files, Gambit.

TWX SAFSS-DIR-M-2082, SAFSS to Dir/SP, 24 Aug 62, in
SAFSS files, Gambit.

TWX SAFSS-DIR-M-2082, SAFSS to Dir/SP, 24 Aug 62; msg,

' ... CIA to SAFSP, 18 Sep 62, in Sl (Leach) files;
TWX SAFSP-F-17- 9-333, Col R.A. Berg, Asst Dir/SP, to
Col J. L., Martin, Dir/NRO Staff, 7 Sep 62, in SP-3 files,
"G'', summearized the course of the earlier M-station
negotiations and the uncertainty as to their status, TWX
SAFSP-F-21-9-343, MajGen R, E, Greer, Dir/SP, to
Martin, 20 Sep 62, confirms agreements of the 18 Sep 62
meeting, details of which are contained in memo for the
record, prep by‘ﬂ"q EEEEEEE 1 Sep 62, in Col
King's files; TWX SAFSP-F-20-2-530, SAFSP to SAFSS,
20 Feb 63, concerns the Annette Island station and the
doppler radar requirements,

Msg, TR, CIA to SAFSP, 18 Sep 62; TWX SAFSP-
F-21-9-343, MajGen R,E, Greer, Dir/SP, to Col J. L.,
Martin, SAFSS, 20 Sep 62, in SP-3 files, Finance; msg,
RIS SAFSP to CIA, 24 Sep 62, and msg, Sl
I CIA to SAFSP, 28 Sep 62, both in SAFSS files, Gambit,

Rpt, Gambit Report for FIAB, 28 Sep 62, in SAFSS files,
Gambit.

Greer interview, 1l Sep 64.

TWX SAFSS-DIR-M-2095, J.V. Charyk, SAFUS, to MajGen
R,.E, Greer, Dir/SP, 3 Oct 62, in SAFSS files, Gambit.
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Interview, BGen J,L, Martin, D/Dir/SP, by R, L, Perry,
18 Sep 64; interview MajGen R, E. Greer, Dir/SP, by Perry,
22 Nov 63,

TWX SAFSP-F-5-10-364, MajGen R, E, Greer to members of
the 206 Progm Ofc, 30 Oct 62, subj: New Assignments, in
SP-3 files, Progms.

SSD Spec Order, 28 Nov 62, in SSD Mil Pers Div files.

Greer interview, 22 Nov 62,

Interviews: LtCol J. Pietz, 14 Sep and 7 Oct 64; Col W.G.
King, 7 Oct 64; MajGen R, E, Greer, 15 Sep 64, all by
R.L. Perry.

Memo, MajGen R, E, Greer, Dir/SP, to Col W.G. King,
D/Dir/206 Progm, 7 Dec 62, subj: H-30 Capsule, and lst
Ind, King to Greer, 10 Dec 62, in King's files,

Memo (ist Ind), King to Greer, 10 Dec 62; King interview,
7 Oct 64.

TWX SAFSP-F-8-11-409, MajGen R, E, Greer, Dir/SP,

to J.V. Charyk, SAFUS, 8 Nov 62, in SP-3 files, Programs;
rpt, Security of Satellite Reconnaissance Activities, 25 Jun 62,
in SAFSS files, Basic Policy; interview, Greer by R, L, Perry,
23 Jan 64,

TWX SAFSS-1-M-2119, SAFSS to SAFSP, 20 Nov 62, in SAFSS
files, Gambit.

TWX SAFSP-F-30-11-432, MajGen R, E, Greer, Dir/SP, to
Col J.L, Martin, SAFSS, 30 Nov 62; TWX SAFSS-i-M-2129,
Martin to Greer, 30 Nov 62, both in SAFSS files, Gambit;
interview, LtCol John Pietz, SP-3, 6 Jun 63, by R,L, Perry;
Greer interview, 22 Nov 62,

TWX SAFSS-1-62-178, SAFSS to SAFSP, li Dec 62; interview,

LtCol J. Pietz, SP-3, by R.L. Perry, 22 Jul 64; TWX SAFSS-
1-M-2138, SAFSS to SAFSP, 19 Dec 62 {confirming the hitchup,
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roll-joint, lifeboat, and H-30 changes), both in SAFSS files,
Gambit; TWX, SAFSP-F-24-1-491, MajGen R, E, Greer,
Dir/SP, to [ s NRO Compt, 24 Jan 63, (summarizing
"white! costs), in SP-3 files, Funding; msg,%ﬁ’i&f'?ﬁg\m ni'if'
SAFSP to 1" | 9 Jan 63 (concerning '"black' costs), i

Pl (Leach) files.

53. Greer interview, 22 Nov 64, 1l Sep 64; Pietz interview,
6 Jun 63.
54, Pietz interview, 6 Jun 63; Greer 1nterv1ew 22 Nov 63;

TWX SAFSS-1-M-2138, 19 Dec 62, msg, 0NN
MajGen R,E, Greer, Dir/SP, to J,V, Charyk, SAFUS.
6 Dec 62, in SAFSS files, Gambit.

55, Rpt, Program 206 Detail Schedule, Oct 62, in SP-3 files,
Progms; rpt, Program 206 Bi-weekly Activities, Rpt,
2 Dec=-22 Dec 62, in SP-3 files, Gambit,

56. Memo, Col W.G. King, D/Dir 206 Progm to MajGen R.E.
Greer, Dir/SP, 21 Dec 62, subj: Horizon Sensors; memo,
Greer to King, 8 Jan 63; memo, King to Greer, 11 Aug 64,
subj: Improved " gl Horizon Sensors; Itr, King to GE/
ASPD, 17 Sep 64, same subj; all in King's files,

57. Memo, Col W.G. King, D/Dir/206 Progm, to MajGen R, E.
Greer, Dir/SP, 7 Jan 63, subj: 206 Program Funding; memo,
King to Greer, 15 Jan 63, subj: Review of Changes to Program;
memo, Greer to King, subj 206 Program Funding, all in
King's files,

58, Memo, Col W,G, King, D/Dir/206 Progm, to'
W22 Jan 63, subj: Estimate of Funding Required to
Provide Program Changes Directed by SAFUS, 19 Dec 62,
in King's files.

59. Memo, Col W,G. King, D/Dir/206 Progm, to MajGen R, E,
Greer, Dir/SP, 27 Feb 63, subj: 206 Costs and Current
Contract Negotiations, in King's files,
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Memo, LtCol J. Sides, SAFSS, to Col J.L. Martin, Dir/NRO
Staff, 31 Oct 62, subj: "G'" Camera, in SAFSS files, Gambit,

Memo, A.C. Lundahl, Dir/NPIC, to Dir/NRO, 24 Jan 63
(with undated longhand note by H. Scoville, Dir/Res CIA),
subj: Specific Technical Requirements Satellite Photographic
Systems; TWX SAFSS-6-M-0051, SAFSS to SAFSP, 28 Feb 63,
memo, Col J.L., Martin, Dir/NRO Staff, to Dir/NPIC,

2 May 63, subj: Stellar/Index Camera for GAMBIT, all in
SAFSS files, Gambit; TWX SAFSP-F-18-2-526, SAFSP to
SAFSS, 18 Feb 63, in SP-3 files, "'G',

TWX SAFSP-F-5-3-548, SAFSP to SAFSS, 5 Mar 63; TWX
SAFSS-1-M-0070, SAFSS to SAFSP, 28 Mar 63; TWX SAFSP-
F-16-4-641, SAFSP to SAFSS, 16 Apr 63, all in SAFSS files,
Gambit,

TWX SAFSS5-6-M-0059, SAFSS to SAFSP, 12 Mar 63; TwWX
SAFSP-F-14-3-579, SAFSP to SAFSS, 15 Mar 63; TWX
SAFSS-1-M-0070, 27 Mar 63; TWX SAFSS-1-M-0071, Col

J.L. Martin, Dir/NRO Staff, to MajGen R.E, Greer, Dir/SP,
28 Mar 63, TWX SAFSS-6-M-0074, Martin to Greer, 2 Apr 63,
all in SAFSS files, Gambit,

TWX SAFSS-1-M-0105, SAFSS to MajGen R, E, Greer, Dir/SP,
10 May 63; memo, B. McMillan, D/NRO, to Greer, 10 May 63,
no subj; memo, Greer to SAFUS, 15 May 63, subj: Budgeting
and Procurement, all in SP-3 files, Funding.

Memo, Col W.G. King to MajGen R.E. Greer, Dir/SP,
10 May 63, subj: Preliminary Feasibility Report - Dual
Recovery Capability for GAMBIT; indorsement, Greer to
Col J.L.. Martin, SAFSS, 13 Jun 63, same subj, both in
SAFSS files, Gambit,

TWX SAFSP-F-11-2-517, SAFSP to SAFSS, 1l Feb 63;
TWX SAFSP-F-13-3-575, SAFSP to SAFSS, 13 Mar 63;
TWX SAFSP-F-27-3-608, SAFSP to SAFSS, 27 Mar 63;
TWX SAFSP-F-2-4-619, SAFSP to SAFSS, 2 Apr 63;

TWX SAFSP-F-16-4-642, SAFSP to SAFSS, 16 Apr 63, all
in SAFSS files, Gambit.
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TWX SAFSP-F-16-5-706, Col W.G, King to LtCol J. Sides,
SAFSS, 17 May 63; TWX SAFSP-DIR-15-5-1, SAFSP to SAFSS,
15 May 63; TWX SAFSS-1-M-0119, SAFSS to SAFSP, 23 May 63;
TWX SAFSP-F-6-737, King to Col J,L, Martin, SAFSS,

5 Jun 63, TWX SAFSS-1-M-0134, 6 Jun 63, all in SAFSS files,
Gambit.

TWX SAFSS-1-M-0109, SAFSS to SAFSP, 15 May 63, memo,
MajGen R.E, Greer, Dir/SP, to MajGen B.I. Funk, Cmdr,
SSD, 15 May 63, subj: 206 Program; memo, Funk to Greer,
31 May 63, same subj; TWX, SAFSP-F-17-6-758, Greer to
B. McMillan, SAFUS, 17 Jun 63, all in SP-3 files, "G".

TWX SAFSP-F-22-5-718, Col W.G. King, SAFSP, to LtCol
J. Sides, SAFSS, 22 May 63, in SAFSS files, Gambit,

Msgs, BRSEEEE C1A to D/NRO, 4 Jan 63; and WiSENEEE
CIA to SAFSP, 18 Jan 63, both in {Leach) files.

TWX SAFSP-F-19-1-498, SAFSP to 6594th ATW, 29 Jan 63,
in SP-3 files, '"G".

Interview, Col J, W, Ruebel, SP-3, by R.L, Perry, 29 May 63.

Interview, Col R.J, Ford, SP-3, by R.L, Perry, 17 Sep 64,

Interview, LtCol J. Pietz, SP-3, by R.L, Perry, 29 May 63.

Msgs, SEECN £K to CIA, Ll Jul 63; and j u
D/NRO to SAFSP, 1 Jul 63, both in Leach files, TWX SAFSP-

8-21-588, SAFSP to SAFSS, 21 Mar 63, in SAFSS files, Gambit.

"Book, ' Gambit Payload Deception Operation, May 63, prep
by LtCols R.J, Ford and J. Pietz, SP-3, in_ 0 files; ltr,
J.D, Hansford, GE, to Col R.J., Ford, SAFSP, 21 Oct 63,
subj: Memo Report on STL Payloads, 95i, 952 and 953 in
SP-3 files; Ford interview, 14 Sep 64,

Author's notes, 12 Jul 63; rpt, Gambit Program Summary Report

1960-1967, prep by R. Perry, Sep 67 (hereafter cited as G
Summary); rpt, Summary Analysis of Program 206 (GAMBIT),

prep by BRI .. 29 Aug 67 (hereafter cited as
206 Summary).
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X1lI GAMBIT-1 OPERATIONS

The flight portion of the Gambit* Project offered interesting
departures from the ""normal' cycle of research, developme nt and
operations observed by most DoD developme nt agencies. It owed
much in that respect to the precedent of the Corona program, the
only earlier satellite reconnaissance activity that could even casually
be called successful. Although nominally divided between development

and operational phases, the dividing line coming after the fifth flight,

the de facto value of each flight was measured in various ways.

On nomenclature: Gambit operated under a considerable variety
of titles and numerical designators. Two principal designators
are used hereafter in this manuscript. The name Gambit ordinarily
is used to identify the vehicles, and the program, that included any
version of the original 77-inch (focal length) camera and the original
single-recovery-vehicle film retrieval system. Gambit-3 (for "Gambit-
Cubed''}) 1s the comparable designator for the sysm progr;n—_
that involved the 160-inch lens and the '"double bucket' recovery system.
Where both the original Gambit and Gambit-3 are being discussed, the
term Gambit-1 has been used to lessen confusion. It will be recalled
that Gambit carried the "white'" titles "Exemplar' and "Cue Ball'' in
1961 and 1962, the latter name being associated with the unclassified
program number 483A, mostly for accounting purposes. In mid-1962
the terminology "Program 6938-AL" was applied as an unclassified
identifier for Gambit; it subsequently was changed to "Program 206, "
the terminology ordinarily used until the original Gambit gave way to
Gambit-3. That follow-on program, which officially became "Gambit"
in 1969 (the "G3" or "Gambit-Cubed" description was formally drogged
at that Limc),—c—arried the numerical designator "Program 110."
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Criteria ranged from the performance of the Gambit vehicle and

: *m experiments and

equipment modifications which were of development significance to a

camera system through the success of | .

variety of projects, including Gambit-3, As for operational value,

data of appreciable intelligence worth were collected as early as the

{fifth flight, and the quantity of such data continued to increase at a steady
rate throughout the life of the original Gambit program.

While technical developments including the refinement of
hardware and the introduction of new manufacturing techniques were
of obvious significance, other and perhaps less tangible aspects of
the Gambit project had greater potential long-term value. They
were mostly of a program management sort. They included such
areas as security devices necessary to '"black' programs and manage-
ment techniques for ushering a program through flight test into opera-
tions. General Greer's stubborn insistence that '"'one good picture
was the only valid goal of the first flight lost much of its dramatic
impact once success became the norm rather than the exception for
new programs. But it was almost certainly one of the pivotal reasons
for the early success of the Gambit project.l Other projects in the
space reconnaissance program had fallen almost entirely from the
weight of overly ambitious early flight objectives. The result, with

uncommon regularity, had been catastrophic failure and consequent
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abandonment of the program. Whatever had been invested was lost,
Greer's forte had been that of a midwife to the new project--overseeing
and guaranteeing a successful birth and infancy. His successor,
Brigadier General John L.. Martin, Jr.%, proved to be particularly
adept at raising the child to maturity. Martin's handling of a mid-
stream crisis (three successive catastrophic failures midway through
the flight program) by re-orienting contractual incentives served as
a model for future contracting practices as well as solving the problem
of the moment. The elements of the incentive program were probably
of less importance than its conceptual basis. It represented an
acknowledgement that the goals of a project changed as it outgrew
its developmental constraints, and that incentives suitable for one
phase were not necessarily appropriate to another.

Less than two weeks after the first Gambit flight aimed at
""one good picture, " General Greer advised the project director,
Colonel W. G. King, ** that he very much wanted '"two in a row. ne
That was to become the watchword for the second Gambit flight.

While Greer was gratified by the success of the first flight, he

appreciated that unwisely ambitious second-flight objectives could

* Both Greer and Martn retired as Major Generals.
% Later a Brigadier General, and Martin's successor.
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damage the program just as much as an unsuccessful first flight.
Paradoxically, the very success of the first flight raised expectations
for subsequent flights and could be expected to make later failures
even more unsettling to those who ultimately controlled project
funding. If enough success could be tucked away in the flight history
of the basic hardware, then downstream failures could be treated as
local problems rather than indications of a flawed conception. While
no one knew how many successful flights or how much good output
was required to create this aura, King and Greer were both quite
positive that at least the second flight would have to be a pronounceable
success,

The operational plan for the second flight called for three days
of flight in a hitch-up mode. During the first flight control over the
orbital control vehicle (OCV) had been lost after seven orbits, which
did not represent enough of a test to justify making the success of the
second flight dependent on its proper functioning, King decided that
the Agena should be relied on once again for orbital control during
that portion of the flight when primary mission objectives were to be
satisfied. Those objectives were the demonstration of best resoclution
from the camera and successful recovery of the film. The secondary

mission goal was to demonstrate controlled independent flight by the
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OCV, but not until after three days had been logged on orbit in the
hitch-up mode.3 A cautionary note was injected by anxiety over the
operation of the Agena, which had malfunctioned during the first
flight. Greer and King decided that ground controllers should be pre-
pared, beginning with the second revolution, to separate the OCV-RV
combination from Agena at the first sign of trouble.

Although master schedules called for one Gambit launch
every 40 days, making 6 September nominally six days late, 5 early
Gambit flights were acknowledged to be development flights, so
neither the schedule nor the slippage was considered critical. What
was important was to precede each flight with a full analysis of the
failures of the previous flight--and to incorporate corrective features,
The first two years of Gambit flights were to be marked by steady
increases in pre-flight testing and by the installation of telemetering
devices to monitor in-flight failure modes. That trend developed
from a gradual understanding that although the proper dictum was to
correct each flight's failures before the next, the extent of effort

needed to successfully perform that task had initially been underesti-

mated.
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Underestimating may have been the least important of several
influences. In the early stages of the program, 1its managers were
justifiably worried that it might be cancelled. The record of earlier
failure in other satellite reconnaissance efforts, and financial over-
runs in the Gambit program provided reason enocugh for that worry.

In any case, Greer perceived the urgency of extensive pre-flight

tests to enhance the probability of program success even at the cost

of schedule slippages. He had gone a long way toward hedging his bet

})y massive simplification of the Gambit hardware and early flight opera-
tions, While lack of adequate test data continued to trouble the program
for some months, it was clear in retrospect that Greer made the

right tradeoffs, They were clearly responsible for the regular success
and smooth progress which marked the program for all but the middle
porticn of its life.

Another factor of some considerable importance in the perceived
vulnerability of the early Gambit program was a fundamental difference
of viewpoint between the CIA and the photo-intelligence community, on
the one hand, and Greer's organization plus the NRO staff, on the other.
Admittedly, the Gambit group saw their mission as one of correctly

exposing and efficiently recovering film. They were less concerned
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with the intelligence content of the product, as such. The intelligence
community was preoccupied with the information content of the film;
its members were willing to accept the risks of mission failure if

the quality and quantity of intelligence returns might be enhanced
thereby. Greer's people were not, arguing reasonably enough that
failed missions returned nothing of value to anybody.

The Gambit countdown on 6 September was uneventful; launch
occurred at 12:30 local time. All went well, Perigee was 102
nautical miles. During fifty-one hours on orbit, the hitched vehicle
completed 34 orbits and exposed some 1930 feet of film, some in
stereo pairs but the most in single frames. The mission covered
ten different intelligence targets, On the 34th revolution, the reentry
vehicle was detached and successfully recovered by air catch.

During separation of the Agena from the orbital control vehicle,
a malfunction of the pneumatic system caused a rapid loss of stabili-
zation gas. As a result,the major objective of the solo flight of the
OCV --operation of the stabilization subsystem--could not be demon-

strated. The OCV was deboosted before completing any of its planned

49 revolutions,
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Gas leak problems were not confined to the stabilization system.
On revolution 31 of the hitched flight, the primary camera door failed
to close (during the 20th opening-closing cycle}). That too was due to
a gas leak, but in the door actuator. That event pressaged a problem
which was to recur in one form or another until the pneumatic systems
were eventually replaced, in both primary and secondary modes, by
electro~-mechanical actuators, But that modification was not effective
until the 26th Gambit.

Initially, the pneumatic door actuator failure did not appear
to be a major problem. In terms of product, the flight was hugely
successful, During hitch-up, the cameras provided éround resolu-
tion of 2.5 feet. The contractual specifications called for two to
three feet, so one of the three major objectives of the project had
been satisfied on the second flight., (The other objectives were an
operational life of five days and the ability to point the camera at
will. A completely successful five-day flight was almost two years
and 17 flights away; pointing accuracy was to be demonstrated by
the seventh flight.)

The Gambit flight program developed three major classes of

problems. The first and least frequent but most persistent appeared
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as failures of various pneumatic subsystems. Another class of problems
included one-time failures, which once corrected did not reappear.

The third class of problem was intellectually the most interesting
and operationally the most frustrating., Throughout the program instances
of seemingly random failure occurred in components which had func-
tioned correctly for many flights. The problem would persist through
three or four flights, notwithstanding strenuous correction efforts,
before succumbing. While there was nothing mysterious about the
recurrence of a given failure, the sudden appearance of one where
none had existed earlier was unusual for space vehicles, used only
once and normally immune to wearout as such. No fully satisfactory
explanation of the phenomenon ever appeared, although transient
quality control and test program faults were generally blamed.

The aftermath of the second flight brought a renewal of con-
troversy about the paramount objectives of early Gambit flights. An
analysis of the photographs recovered from the second Gambit showed
consistently high quality until the 31st orbit. The failure of the main
camera doors to close thereafter with consequent optical problems
caused by temperature transients, had caused a softening of image

quality and some loss of resolution, But the resolution achieved during
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the initial portion of the flight was sufficient to distinguish details
like aircraft engine nacelles, small vehicles and even maintenance
equi.pment.8 Thus, for the first time an orbiting camera had returned
detail at levels previously obtained only from aircraft. In effect,
only three years after aircraft overflights of the Soviet Union had
been discontinued, satellite reconnaissance had more than filled the
gap. First, Corona had returned coverage of areas most U-2's
could not reach or could not safely overfly, and now Gambit had
returned detail not greatly inferior to that produced by U-2 cameras.
But the Gambit returns had been limited; 1950 feet of film was not
a large return, only ten targets having been covered, but more
important, the OCV on which eventual routine coverage would depend
had not yet functioned properly. Pointing accuracy demonstrations
were lacking. Although the Gambit achievement represented remark-
able progress and excellent research and development results, it did
not yet constitute a basis for good recurring coverage of the Soviet
Union. And information of that sort, at resolutions much better than
Corona could provide, was an urgent national goal.

Given that the high resolution potential of Gambit had been
demonstrated and pointing accuracy using the orbital control vehicle

had not, Greer decided that for the third flight the primary objective
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should be demonstration of the operation of the vehicle. High
resolution photography of intelligence targets would be relegated to
a secondary objective,

McMillan approved Greer's decision on 17 September,
after which King forwarded the formal statement of objectives and
priorities to Washington,9 The target launch date was set for
22 October. Operations were to be maintained for two days in the
hitch-up mode and two additional days in solo flight,

That operational plan prevailed until 24 October. While
technical problems that had caused a three-day launch postponement
were being resolved, McMillan reversed his earlier position,
telling Greer he wanted to "clarify' the opnjectives of the Gambit
program. He explained that the effectiveness of the program could
not be judged by the ground area covered or the amount of film
exposed successfully. Rather, effectiveness would be judged in
terms of the number of high priority targets for which high resolution
stereo pairs could be obtained. Primary efforts for following
Gambit missions were to concentrate on obtaining the best possible
ground resolution over larger numbers of '"denied area' targets.
Orbital control, as such, was to be a secondary consideration, Further,

10
development-oriented flights were to end as soon as possible, Full
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operational missions were wanted at the earliest achievable
date. *

In historical summaries, the primary objective of the third
flight is duly recorded as obtaining maximum information from high
resolution photography, and the secondary objectives as demonstrating
capabilities of the orbital control vehicle and proving the feasibility

12
of a five-day flight,

But post-fact notations do not necessarily reflect the course
of real events. The 34 revolutions of the third Gambit vehicle in
the hitch-up mode were what had been specified in Greer's message

of 13 September, in any case. The only other relevant evidence con-

cerning real objectives of the flight is the amount of film used and

3t

In September and October 1963, McMillan had the first of several
major brushes with Dr. Albert D. Wheelon, who had become the
CIA's Deputy Director, Science and Technology, in July. Even
earlier, McMillan had been exposed to several pointed suggestions
that Greer's organization be instructed to subordinate its R&D
orientation to an intelligence-return orientation. Although no
directly relevant documents from that period have survived that
detail the Gambit flight goals disagreement of July-October, indirect
evidence of the pressures on McMillan and of his reluctance to re-
orient Gambit flight objectives is found in his own memoranda. The
instructions to Greer on 24 October reflect an effort to compromise
existing differences, requiring--or formally stating--an unwritten
agreement between McMillan and Roswell Gilpatric, Deputy Secretary

of Defense, to place greater emphasis on quickly ending the R&D
phase of the Gambit program.
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the number of targets photographed. One hundred feet less film
was recovered from the third Gambit mission than from the second,
and the amount actually exposed on orbit (rather than in pre-launch
tests) was less than half that of the second flight, Four targets were
photographed compared to ten of the second flight.

Greer's principal concern was to demonstrate, systematically,
that each essential element of Gambit hardware was functional. He
was satisfied that sufficiently high resolution photography could be
obtained. If he had doubts, they were resolved by the results of the
second and third missions. His next concern was for the orbital
control vehicle, Dr. McMillan had to cope with different constraints,
One of his problems was that only the first three Gambit flights had
been represented to "high authority'" as developmental. While he and
Greer were compietely agreed on the need for more developmental
flights, McMillan also wanted to be able to display intelligence returns
that could substantiate claims of operational utility for Gambit. He was
not prepared to reverse Greer, in any case. On 12 February 1964,
he authorized developmental flights to continue beyond the fifth Gambit.
Indeed, he ruled that flights would only be designated operational after

13
"several' four- or five-day flights had been successful. Since the
first such mission was not scheduled until August 1964, Greer's

arguments clearly had prevailed.
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By February 1964, however, it had become almost certain
that Gambit would return large quantities of highly valuable photo-
graphic intelligence, and in the reasonably near future. McMillan
therefore broadened his position in dealing with '""users,' and sup-
ported Greer's well-based convictions both privately and publicly.

Some additional cause for anxiety about the success potential
of the third Gambit resulted from the history of the orbital control
vehicle. It had originally been used in thermal-vacuum testing
of the satellite vehicle. It was subsequently refurbished and
assigned the third Gambit flight. By 25 October 1963, all systems
had been checked out and, for the first time, propellants were
loaded that would support orbital adjust maneuvers. At one minute
before noon, local time, the booster was ignited and the third
Gampbit space vehicle was put into orbit,

Whatever the preliminary uncertainties about mission
objectives and equipment, the result was a mission that conformed
to flight goals from first to last. Not only was the photography as
good as that of the second flight, but the recovery was routine and
the orbital vehicle, in solo flight, successfully demonstrated

14
orbital adjust and de-orbit capabilities. During the solo flight
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the stabilization subsystem was exercised extensively and found to
operate as specified. Of the 38 Gambit flights ultimately undertaken
(not including Gambit-3) this was one of only three which was perfect
in the sense that it was unmarred by any failure, major or minor.
The other two such missions came at the very end of the Gambit-1
program.

The general quality of the photography was judged to be
"...better and more consistent...' than that of either of the first
two missions. Photographs from that mission were the first to

show identifiable figures of people on the ground--from a distance of

some § (The scene was a football field in Great Falls,
Montana.) In one picture a place kicker could be seen putting the
football in place while other players moved into position. In a s
second photograph the players had lined up, ready for the kickoff.

Its first three flights having been successful, Gambit secured

the virtual guarantee of continued funding Greer had sought. Lanyard,

the "insurance'' surveillance system that backed up Gambit, was
16

cancelled. The Gambit space vehicle and payload having been
proven, the only backup necessary in the future was an operational

one, satisfied by the production of Gambit vehicles for continued use.
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Although photography obtained from the first three flights of
Gambit had little intelligence value, it had superb resolution.

Orbital adjustment maneuvers had been carried out successfully, as
had solo flight of the orbital control vehicle, after separation of the
payload capsule for reentry. The entire system had an evident capa-
bility of performing five-day operational missions. The problems thus
far encountered appeared to be manageable.

The next step was a mission which fully explored operational
capability. The stated primary mission of the fourth Gambit was to
obtain high-quality reconnaissance photography, as would be the case
with every flight thereafter, to the end of the program. The secondary

17
mission goal was demonstration of five-day longevity,

The fourth flight vehicle differed substantially from the first.
The stellar index cameras (being procured through a black CIA
contract with Itek) still were not available, but most of the other
major features of Gambit, as originally planned, were present.

The hitch-up option was dropped, giving the orbital control vehicle

its first opportunity to display its capabilities in a ''live" test. Such
changes had once been planned for the sixth mission, but success in
the solo operation of the OCV had been so encouraging that program

managers concluded that no more useful information could be gene-
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rated by further dry runs. A '"lifeboat'" systerm was installed for
the first time in the fourth Gambit. (Also known as the back-up
stabilization system (BUSS), ''lifeboat' utilized the earth's lines of
magnetic force as a reference to stebilize the vehicle in flight. It
had its own control gas supplies and command circuitry, separate
from the primary stabilization system. Originally conceived as
temporary insurance against the failure of the primary system 1in
early missions, BUSS survived to the last in the original series of
Gambit flights and was last used to bring back the reentry vehicle
of Gambit number 36.)

Launch occurred in the early afternoon of 18 December 1963,
Separation of the Agena and the“OCV and orbital injection were nominal.
Launch controllers were slightly uneasy because of an uncorrected
test failure which had occurred during countdown. They had been
unable to change the crab position of the primary mirror. The
failure was considered random; probably due to a short circuit
between the crab servo and the command decoder relay box. In
any case, no corrective action was considered necessary. In any
event, the short circuit persisted, but the anticipation of "no problem"

proved accurate.
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The first four orbits were normal. During the fifth revolution,
however, the satellite vehicle began to tumble and all orbital control
gas was expended in efforts to stabilize it. The precipitating faiure
was in a small heat controlling device.responsible for maintaining
acceptable temperatures around the rate gyro. The heater operated
at full output the first four orbits. The result was a heat-induced
malfunction of the rate gyro, causing massive instability of the space
vehicle. Mission controllers decided to deboost and recover the RV
during the 18th revolution.

Because the primary stabilization gas supply had been fully
exhausted at the end of the fifth revolution, controllers had to call on
the Lifeboat system. Tumbling was so extreme that BUSS could not
fully suppress it during the next 13 revolutions. By the time the
recovery was attermnpted, BUSS gas was all but depleted. The result
was that deorbit of the RV was inaccurate and reentry occurred 720
miles downrange from the planned location. Nevertheless, because
they had been warned in advance of that likelihood, the recovery
team was still able to recover the capsule by air catch.

Of the missions assigned to the fourth flight, only one was
demonstrated, and that only in part; the BUSS, newly installed on

this flight, performed very well in an unexpected emergency. It
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had allowed the recovery of the capsule when all else would have
been unavailing.

Although the fourth Gambit had experienced catastrophic
mission failure and had performed none of its primary assignments,
the fault was so localized that it caused no significant change in the
system. The only alteration suggested by the failure was to wire
a back-up heater switch in the rate gyro assembly to turn off the

18
heater when a critical temperature was reached.

Even though the early Gambit flights were developmental and
telemetry of error mode information was essential, much instrumen-
tation essential to detailed system operation monitoring was not
incorporated in the first four Gambit vehicles. Limited mission
objectives in combination with budget problems partly explained the
omission. After the first three flights, that rationale evaporated,
to be replaced by another: program success. Hindsight suggested
that instrumentation was inadequate to the needs of development.

For various reasons, the launch schedule for the fifth Gambit
was allowed to slip to the extent of about a month, During the interval

between missions four and five, McMillan accepted the premise that

ten development flights should be programmed before operational
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status could be claimed. Gambit was not to be considered opera-
tional, McMillan concluded, until, ",..several completely successful
four- or five-day missions have been accomplished and all signi-
ficant operational limitations and capabilities identified.' The
maximum effort was to be aimed at development and use of full
Gambit potential, The NRO director told Greer, '...the name of
the game is specific coverage of specific, known targets with
stereo photography of the best possible quality.' Mission criteria,
he added, would be the number of priority targets photographed in

1

stereo and the resolution of the photographs. ’

Greer's confidence in the capability of Gambit was increasing,
but he remained cautious. It was reasonable to assume that the
camera was capable of being pointed accurately at ground targets,
that orbit injection and orbit change maneuvers could allow coverage
of different areas on the same flight, and that the resulting high
resolution photography would be routinely recovered. The criteria
settled on by the director of the NRO assumned these accomplishments
and asked, if somewhat imprecisely, for considerably more: many
photographs of many priority targets. To that time (1964), the

selection of Gambit targets had been done manually; analysts decided
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which targets were to be photographed, how many frames were to

be exposed over each, and the time sequence of the operation. The
amount of film ordinarily available to be exposed was on the order of
two thousand feet.

Two later developments in Gambit's operational capability
were directly responsive to the requirement for the large numbers
of aimed photographs. The first, which had long been planned for
mission operations once R&D goals had been satisfied, was initially
used on Gambait'’s fifth flight. It involved the use of computer tech-
niques for target selection. The second was to increase the quantity
of film carried, with a corresponding increase in the potential
longevity of a given flight. Thirteen hundred feet of film had been
loaded in the first Gambit mission. By the end of the program,

20
almost 3400 feet were carried regularly.

The first target selection technique used in the Gambit program,
called TMPGP, was developed by Space Technology Laboratories
(which later became the core of the Aerospace Corporation). It used
data on priorities, resolution, and total number of areas of interest
as inputs and then performed an exhaustive search of possible targets

from target folder data in order to determine the optimal set of targets
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for a given mission. Because of the necessarily broad scope of
the search technique, the program was balky and expensive to
operate, as well as being very time consuming. Program directors
therefore sponsored a second generation program using dynamic pro-
gramming techniques, which eventually replaced TMPGP. It was
characterized by far more rapid and less costly operations but
perhaps more important provided better satisfaction of optimal

¢l
target selection criteria,

Once the set of targets had been chosen, relevant data on
them were entered into an event generation program which computed
major orbital parameters as well as all commands necessary to
carry out the selected photographic operations. Commands included
such details as door openings and closings, crab angle, and film
transport speed. Once the vehicle was on orbit it could bel assumed
that command changes would be required, either to correct for
flight anomalies of various kinds or to incorporate late changes in
mission objectives--as during a sudden crisis in the Middle East or
Southeast Asia, for instance. These eventualities were taken care
of by a set of command and control programs which allowed technicians

at the satellite test center at Vandenberg to alter the sequence and

nature of events on orbit., New target data were fed into the control
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computers; the output was in the form of commands to the space
vehicle, In generating those commands, the program would also
determine whether carrying out the new tasks would in any way
degrade vehicle capability, either by requiring it to perform high-
risk operations or by overloading some subsystem to the point of
incipient failure,

Such techniques were first employed on the flight of 25
February, The space vehicle separated from the Agena and entered
the planned orbit, with an initial perigee of 36 miles, On the second
revolution, telemetry indicated that roll and pitch gyros had not
uncaged. It was faulty diagnosis, but not until somewhat later did
it become apparent that only the signals were wrong, that in fact
the flight control system was functioning correctly, In the mean-
time, flight controllers responded by sending a new ''uncage gyros'
command to the vehicle., Its effect was to cause loss of yaw
reference and a steadily increasing yaw angle. (The yaw angle
grew at the relatively large rate of 2.5 degrees per hour. Because
the vehicle and the cameras were no longer at right angles to the
orbital path, image motion compensation became steadily less

effective. Resolution degraded from an initial 12 feet to an eventual
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100 feet before the command and control system succeeded in
negating and correcting the yaw angle anomaly, on revolution 18.
Unfortunately, either communications between personnel at the
Satellite Control Center Facility or the computer-controlled command
system could not cope with the situation; in any case, a command to
cut the film and load it into the take up spools had been transmitted
and obeyed during the 16th revolution, Thereafter, Gambit number five
performed some research operations which had been included as part
22

of the primary mission, but photographic functions ceased.

During early Gambit operations, interest in the feasibility
of low level flights had become pronounced. Better resolution was
the goal. But relatively little was known about the density of the
atmosphere at altitudes of 70 miles. Gambit number five was
photographically "'"dead, " but something might be salvaged by having
the vehicle descend to a lower altitude. Flight controllers quickly
prepared and sent commands for three orbit adjustments. They
demonstrated that the OCV could be successfully controlled and
that operation at 70-mile altitudes was feasible, So notwithstanding

the succession of command errors that led to a failure of mission

photography, the mission was judged a success,
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On the 34th revolution, the recovery vehicle was separated
from the OCV and recovered. That event had originally been
scheduled for the 5lst revolution, but the extra time on orbit was
to have been used for photography which had been precluded by the
premature command to cut the film, In partial compensation,
mission control extended the flight of the solo OCV from its original
program of 32 revolutions to 49. During that period, a malfunction
occurred in the BUSS (caused by the failure of a relay) which would
have caused catastrophic failure in the event BUSS had been relied
on for recovery of the RV. Other minor functional failures marred
the flight, but for the first time instrumentation was sufficiently
comprehensive to provide relatively detailed information on each of
the anomalies. Detailed corrective modifications of the sixth Gambit
followed analysis of the failure modes experienced during flight

23
number five,

The fifth flight had another distinction. It was the first for
which anincentive fee arrangement had been in effect between the
project office and General Electric, the contractor for the orbital
control vehicle, which related fee to vehicle performance on orbit.

Basically, GE would recover the costs of production plus an additional

8
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fee which had a potential range of around a mission-

success midpoint, Penalties and rewards were on a pro rata

basis between the two extremes, Because of various OCV failures

in flight number five, GE had a full fee penalty assessed: |
was deducted from the normal contract fee.

Incentives of that sort became increasingly important to Gambit
as the program progressed. Although cost, performance, and schedule
were all covered by the contract incentive clauses, cost was the
principal early target. Gambit costs had substantially exceeded
early program estimates, although later developments in satellite
reconnaissance were to make that program seem quite inexpensive.

In any case, the arrangement that took effect with the fifth Gambit
mission provided that GE would retain as profit a large part of
whatever underrun occurred, but would pay an equivalently large
share of overruns out of fee, The fee variation associated with per-
formance was only about half the size of the cost function variation.
That difference was partly accounted for by the expectation that the
orbital control vehicle would be extremely re<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>