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HEXAGON Program History

Preface

This is the third volume in the history of the National Reconnaissance
Program (NRP).

The first volume telis the story of CORONA—a program which was the initial
application of space technology to the prablem of carrying out overhead reconnais-
sance of denied areas. CORONA operated from 1960 to 1972. In its early days, it
produced photographs with resolutions of 35-40 feet; however, the system was
constantly improved and, by 1970, each CORONA mission was delivering several
million square nautical miles (nm?) of reconnaissance coverage at resolutions of
6-10 feet. CORONA served the nation well as a basic search system.

The second volume deals with GAMBIT, a system designed for the surveil-
lance mode, necessarily covering less area than CORONA, but producing photogra-

phy with a much better resolution_T m was operated from 1963 to 1984; it
eventually achieved resolutions o better, coveringalmost [JjJjjiiargets
per flight,

By 1964, satellite reconnaissance technology had advanced to a point where
it was predictable that search (CORONA) and surveillance (GAMBIT) modes might.
be combined within the capabilities of a single system. Studies of this possibility were
undertaken under the auspices of the National Reconnaissance Office's (NRO)
Program A (Air Force) and Program B (CIA), culminating in a decision to build a third
major satellite system, called HEXAGON. This volume recounts the development and
operation of HEXAGON, 1964-1986.

In preparing the manuscript, we appreciated the availability of several
previously produced histories, as well as the presence of a number of key HEXAGON

participants. In the former category, we drew on monographs by
RS ¢\ Marice G. Bumet, (USAF-Ret)

Donald E. Welzenbach,™ and (once again) Robert Perry.*

Maj. Gen. John L. Martin, Jr., who headed the NRO Program A during
HEXAGON's formative period was, as always, cordially helpful, as were
Dr. Alexander H. Flax (Director, NRO, during HEXAGON's organizational phase),
John N. McMahon (key member of the NRO Program B team), Stanley 1. Weiss (first
Lockheed Missiles and Space Company HEXAGON Program Director), and
Walter Levison (a top official at ltek during the HEXAGON planning phase).

*HEXAGON History,” (draft), 29 Sep 73, BYE-107859-7.

“Office of Special Projects, 1965-70," Vol. ll, Central imtefligence Agency (imternal)

ication, Jan 73, BYEQ-0400-727S.

#Maurice G. Burnett, Col. USAF-Ret., “HEXAGON (KH-9) Mapping Camera Program and Evolution,”
Dec 82, BIF-05W-23422.

**Donald Welzenbach, HEXAGON History (Working Paper), TKH-Byeman.

tRobert Perry, “A History of Satellite Reconnaissance,” Vol. IIB-HEXAGON, Nov. 73, BYE-17017-74.
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: Among direct contributors to the manuscript, we were fortunate to have the

advice and personal assistance of Col. Frank S. Buzard (USAF-Ret.) and
Lt. Col. John ). Schadegg (USAF-Ret.). Colonel Buzard, Program A's director of the
HEXAGON Program from 1966 to 1971, joincd us for working scssions in 1988 and
prepared large segments of the early developmental and operational history. Colonel
Schadegg, formerly chairman of the Imagery Collection Requirements Subcommiltee
of the COMIREX, was uniquely qualified to prepare Annex A, “HEXAGON and the
Intelligence Community.”

- The basic manuscript profitted from cl
commeénts of, Brig. Gen. Donald G. Hard,
IR (- of the NRO Saf),
(formerly of the NRO Program A HEXA evelopment office),
Maj. Gen. John L. Martin, Jr. (USAF-Ret.), zenbach (until recently, a
historian with the CIA). We are indebted at::mand his associates at the
National Photographic Interpretation Center (NPIC) for assistance in the selection of

the HEXAGON photo-product; Dino A. Brugioni and in particular,
located outstanding examples of HEXAGON “take.” Donald Welzenbach, once

Wm editing the final manuscript initially:

th of NPIC, directed the publication process.

Special mention must be made of the faithful cooperation of I
NRO Staff, who located a special trove of key HEXAGON documents for us, and of
Roger Marsh, who supported our needs at the CIA. USAF, NRO
Program A, furnished detailed financial information for the discussion at the end of
the volume. We also wish to recognize the invaluable services of Betty Root whose
faithful transcription of the authors’ often illegible scrawls was truly an outstanding
accomplishment.

Most fundamental of all, the need for this series of histories was envisioned
by Jimmie D. Hill, Deputy Director of the NRO. We continue to have many occasions
to be grateful for his sponsorship and guidance.

18 November 1988 , Frederic C.E. Oder
Sunnyvale, California
Paul E. Worthman
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Section 1

Technological Ambush: A Nation at Risk

On 20 January 1953, the international view from the East Front of the Capitol
was far from reassuring. President Dwight D. Eisenhower, who had been sworn into
office on that day, later reminisced:

" Two wars, with the United States deeply engaged in
one, and vitally concerned in the other, were raging in
Eastern Asia; Iran seemed to be almost ready to fall into
Communist hands; the NATO Alliance has as yet found no
positive way to mobilize into its defenses the latent strength
of West Germany; Red China seemed increasingly bent on
using force to advance its houndaries; Austria was still an
occupied country, and Soviet intransigence was keeping it
s0. European economies were not yet recovered from the
effects of World War Il. Communism was striving 10 establish
its first beachhead in the Americas by gaining control of
Guatemala.'

' The view was grim indeed; it had been darkened further by the shadow of a
technological event: the testing of an atomic weapon by thc USSR on 29 August 1949.
This stunning achievement had occurred years ahead of the “probable schedule”
predicted by US nuclear and intelligence experts; as a result, the international power
structure was completely out of balance. The democratic nations had not prepared for
such an emergency and could not make a coordinated response. And the next
technological “ambush”—the Soviet production of a thermonuclear weapon—was
already under preparation; thetest of that weapon, in August 1952 (during Eisenhower’s
election campaign), occurred less than a year after the US counterpart.

There was more to come. At the time of Eisenhower’s inauguration, the Strategic
AirCommand’s inventory of “the bomber for tomorrow”—the B-52—consisted of two
preproduction prototypes. Full deployment of the aircraft was planned for late 1955;
but in May 1954, just 15 months after Eisenhower’s inauguration, the deployment
schedule was shadowed by the appearance of a Soviet intercontinental bomber called
the BISON. The event was much more than a surprise; in actuality, it was an
unprecedented threat, for the combination of a Soviet hydrogen weapon with an
intercontinental carrier meant the United States was vulnerable to surprise nuclear
attack.

For many years, the broad expanse of two oceans had provided a barrier to
military assault upon the United States. During those years, the nation relished a
thought that it had no “natural” or “dedicated” enemies. Over a period of a century
and a half, major military actions in which the United States had engaged resulted
either from internal dissension or from an ally’s plea for assistance. Suddenly,
invuinerability evaporated, and Eisenhower became the first President to carry the
burden of this new concem.
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On 27 August 1957, the Soviets announced the successful flight test of an
intercontinental ballistic missile (ICBM). In achieving a third technological surprise,
the USSR was a leader, rather than a follower. Although this was only a test, differing
substantially from an opcrational capability, the cffect of the Soviet action was
dismaying. The US intermediate-range Thor missiles had attempted four highly
publicized test flights (on 25 January, 19 April, 21 May, and 30 August 1957), with

 four failures; on 11 June, the first test flight of the Atlas ICBM had also failed.
Immediately after the Soviet announcement of success, the expression “missile gap”
came into American usage. The scope of national concern was reflected in Eisenhower’s
statement that “there was rarely a day when | failed to give earnest study to reports of
our progress and 1o estimates of Soviet capabilities.”? -

- On 4 October 1957, just five weeks after the ICBM bombshell, the Soviets

- placed Sputnik-! into orbit. One month later, before the world could catch its breath,
* Sputnik-llwas launched, with a live dog as passenger and a tefevision camerato prove
it. On 6 December 1957, United States attempted to respond by launching the Navy’s
Vanguard satellite. Unfortunately, the vehicle malfunctioned and was destroyed by
fire, on the launching pad, in full view of the American public, with television cameras
grinding out the story. Americans had already heard the noun “crisis” associated with
US bombers; then with US missiles; now the adjective would be “space.” The series
of technological surprises seemed endless and concern became general as the public

"wondered, “What next?*—half fearful of the reply.
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Section 2

Technological Response: Scientists in the White House

Understandably, President Eisenhower’s personal concern over “What next?”
preceded public reaction. His own thoughts had been formulated during 1953—his
first year in office—as he read National Security Council (NSC) studies, RAND
Corporation reports, and Central Intelligence Agency (CIA) estimates which regularly
specified each coming yearas “the year of maximum danger,” routinely vitiating their
authority with the caveat: “Because of the absence of ‘hard’ intelligence data, our
prognosis is the best that can be made, under adverse circumstances.”

Like all national leaders, Eisenhower needed unequivocal answers to two
questions: (1) What are our potential adversaries’ capabilitiest and (2) What are their
intentions toward us? To answer the “intentions” query was concededly difficult,
particularly in peacetime; however, the lack of a firm response to the “capabilities”
question was intolerable. .

In March 1954, Eisenhower met with Dr. Lee DuBridge, president of the .
California Institute of Technology, and the members of DuBridge’s Office of Defense
Mobilization Science Advisory Committee, to discuss these concemns and to solicit
technological assistance in improving the quality and quantity of intelligence
" information on the USSR. DuBridge, in turn, asked Massachusetts Institute. of
Technology (MIT) President James R. Killian, Jr., to organize a subgroup to look into
the matter. This group, in turn, suggested an in-depth examination of the nation’s
offensive and defensive potential. However, Killian realized that such a study
required White House approval. Eisenhower, in july 1954, authorized the establish-
ment of the Technological Capabilities Panel (TCP) to address the problem.

The TCP undertook its assignment energetically, addressing five formidable
study areas, including, as the primary:

Increasing our capacity to get more positive intelli-
gonce about the enemy’s intentions and capabilities, and
thus to obtain, before it is launched, adequate fore knowl-
cdge of a planned surprise attack.*

The subgroup working in this particular area was headed by Dr. Edwin H. Land,
of the Polaroid Corporation. just four months later (in early November 1954), Land’s
team recommended development of a very high-flying reconnaissance aircraft as the
best immediate response to the “positive intelligence” problem. Impressed by the
anticipated feasibility and capability of such a system, Eisenhower approved the
development, “but he stipulated that it should be handled in an unconventional way
so that it would not become entangled in the bureaucracy of the Defense Department -
or troubled by rivalries among the services.” Following his own guidance, the
president assigned the U-2 project to the CIA, where Richard M. Bissell, Jr., Special

-3- BYE 140003-92
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Assistant to the Director of Central Intelligence (DCh, set up a CIA-USAF developmen
team." The work proceeded swittly: flight-testing began in August 1955, and the first
overtlight ot the USSR occurred on 4 july 1936, The U-2 was used sparingly,

_discreetly, and successfully until 1 May 1960, when it was shot down by the Soviels
while on a reconnaissance mission, thereby making its own uniortunate contribution
to diplomatic and technological ambush While the technological aspect wac
relatively minor—it had always been assumed that a Soviet fighter-missile threat
would eventually challenge the overtlights—the diplomatic consequences were
disastrous, since the initially announced “cover story” was contradicted dramatically
by the word and presence of a captured pilot.

james R.
KILLIAN, Jr.

The USSR’s premier satellite success, in 1957, made US leadership aware,
rather abruptiy. that it did not really have a space program: turthermore. that it had
not even defined the objectives of such a program. Once again. there was an urgent
need for scientific guidance at top governmental levels and, on 7 November 1957,
Eisenhower appointed MIT's Killian to a newly formed pasition: “Special Assistant 1o

“the President for Science and Technology.”

During his 20-month tenure, Killian miet almost daily with the President. It was
essential that he do so. for, with a nation in shock, and the national space scene
unstructured and undisciplined, it would take continuing expert atiention and efiort
10 clarity top-level planning and to restore ordet. in addition, “space” assumed a very
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special importance, because it offered a possible solution to the basic dilemma
studied by the TCP in 1954—55 (“Increasing our capacity to get more positive
intelligence about the ecnemy’s intentions and capabilities . . . ."); with the anticipated
advent of ballistic missiles, the boosters essential to satellite reconnaissance opera-
tions would evenlually be available.

*Clarifying top-level planning” meant deciding which space projects were truly
essential to national welfare; “restoring order” required deciding which federal
organizations should be assigned specific space tasks. On 7 February 1958, President
Eisenhower approved a proposal made by Killian to centralize this effort. It was a new
defense office—the Advanced Research Projects Agency (ARPA)—which would
control, direct, and relate the military’s missile and space programs. Secretary of
Defense Neil H. McElroy implemented this organization over strong objection of the
Joint Chicfs of Staff, who particularly disliked the word “direct.” As a matter of fact,
ARPA’s scope was tremendous: for all practical purposes it was chartered to direct the
nalional space program, since the National Aeronautics and Space Administration
(NASA) did not yet exist (and NACA, as its title stated, was only a “National Advisory
Commiittee on Aeronautics,” and was not organized to produce hardware or manage
large development programs). In spite of the services’ protests, ARPA’s mandate held
firm; ARPA' first director, Roy W. Johnson (who had been a vice president at General
Electric Company) essentially had McEiroy’s permission “to operate his agency as a
‘fourth service'. . . within the Department of Defense.”” So, from February to October
1958, ARPA controlled the US space program, and hecame the initial space

" inheritor” within the United States.®

“Space claimants” appeared immediately, each prepared to fight to the death for
the right to rescue the nation from technological ambush and to assume an exclusive
franchise for the crusade. Dr. Killian commented wryly that “given the complexity,
hazards, and -uncertainties of the space assignment, it is surprising that so many
wished to take iton.” *
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Section 3

Space Claimants and Inheritors
Space Claimant: The US Army

In April 1946, the US Army—which at that time included the US Amy Air
Force—began a serics of flight experiments at its White Sands Proving Ground in New
Mexico, using captured German V-2 rockets. By October 1951, 66 of these rockets
had been fired. In june 1950, the Army moved 130 German “Project Paperclip® rocket
scientists from White Sands to Huntsville, Alabama, where, under the leadership of
Wemher von Braun, work began on the design of battlefield missiles. In November
1955, Secretary of Defense Charles E. Wilson gave the Amy responsibility for
developing an intermediate-range ballistic missile (IRBM), the Jupiter, and, on
1 February 1956, the Huntsville organization was renamed the “Army Ballistic Missile
Agency” (ABMA) and placed under the command of Maj. Gen. John B. Medaris.

The ABMA was soon locked in combat with Brig. Gen. Bernard A. Schriever’s
(Air Force) Western Development Division (WDD), to which the Secretary of Defense
had also assigned development of an IRBM, called Thor. Later, in 1956, Defense
Secretary Wilson announced that Thor had been selected as the US operational land-
based IRBM; hencefoarth, the Army would be limited to developing missiles with
ranges of 200 nautical miles (nm) or less. In spite of this severe jurisdictional setback,
the ABMA immediately applied its impressive in-house talent to “hurriedly conven
their Jupiter-C reentry test vehicle, an elongated Redstone topped by clustered solid-
propellant upper stages . . . into a satellite launcher;"'° on 31 January 1958, this
vehicle became America’s first successful entry in the space race. On the basis of this
accomplishment, the Army began to lobby strenuously for 2 more comprehensive
franchise. Killian, who had to listen to Army presentations frequently, observed:

Having launched our first satellite, the Army’s was an
aggressive contender for the job. Medaris and von Braun
campaigned with fierce religious zeal to obtain a central role
in space for the Army. Medaris vehemently proclaimed that

 military satellites shouid have greater priority than ballistic
missiles, that the space program rightfully belonged to the
Department of Uefense, and that it would be a terrible
mistake to give responsibility for the US space program to an
independent civilian space agency. He did not attack the
establishment of ARPA, as did the Air Force, because he saw
achance that ARPA in its partnership with the Army could get
and manage the space program.

As I look back on his fight for the Army’s space team,
| can’t help but be impressed by General Medaris’s artful
campaign, cven though | could not approve of his methods
and sought to thwart them."

~“SEEREF
Handle via
BYEMAN-TALENT-KEYHOLE

Control Systems jointly
-7- BYE 140003-92




" SECRE NRO APPROVED FOR
~NOFORN-OREON RELEASE 17 September 2011

. Later, it would be recalled that even in these very early days of the space era
von Braun was speaking earestly of a “dream booster”—a clustered-engine vehicle
designed to deliver one mitlion pounds of thrust.

"In October 1957, the Army proposed a military reconnaissance satellite to the
Department of Defense DoD; it was to use television cameras and “cover” the USSR
every three days. Then in November, the Army pressed its case for a satellite defense
system, advising that a program for developing such a weapon had been under
intensive study at ABMA for some time.

Space Claimant: The US Navy

, The US Navy, and particularly its Naval Research Laboratory (NRL) at Anacostia,
just south of the Nation’s Capitol, had shown strong leadership in space science,
joining enthusiastically in the White Sands V-2 program. It had also pioneered in the
use of balloon-launched sounding rockets, which typically involved a polyethylene
balloon 1o lift the device to about 70,000 feet, where the rocket would ignite and boost
an instrumentation package about 40 miles into space. When the supply of V-2s
dwindled, the Office of Naval Research (ONR) sponsored the design of a new
sounding rocket—the Aerobee—at john Hopkins University; this booster was fol-
lowed by the larger Viking, which could reach an allitude of 136 miles. Unlike the
Army, the Navy did not attempt to assemble an in-house capability for rocket
manufacture.

- In 1955, the Navy began preparing Project Vanguard, which was to be its
contribution to the 1957 International Geophysical Year. Vanguard would use a
Viking first stage and an Aerobee-Hi (improved Aerobee) second stage to place
geophysical instruments into earth orbit. Although it was a modest project, in the
autumn of 1957 it suddenly came into the limelight as a desperate response to the
success of Sputnik. Unfortunatcly, during its widcly advertised launching on
6 December 1957, the vehicle’s first stage exploded, and the rocket collapsed on the
pad. (It is noteworthy that Project Vanguard had been expressly forbidden the use of
a military booster.) This experience had a strong adverse effect on Navy enthusiasm
for making a “space claim;” however, during 1958, the Navy Bureau of Aeronautics
did propose a manned space-flight vehicle. Called MER-1 (Manned Earth Reconnais- -
sance), the plan featured a reentry vehicle that could be controlled from booster
burnout to water landing.

SpaeeClaimant:meUSAIrFom

" In 1948, less than a year after the Air Force was established, Vice Chief of Staff
Hoyt S. Vandenberg announced official Air Force doctrine: “USAF, as the service
dealing primarily with air weapons—especially strategic—has logical responsibility -
for the satellite.”'? The satellite he referenced was, of course, a military satellite. Late
in the year, the DoD's Research and Development Board reinforced the Vandenberg
dictum by designating the Air Force as the single service authorized to fund studles
of satellite vehicles.

—=SEERET
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In May 1946, well before these pronouncements, RAND—then a division of
Douglas Aircraft Corporation—had published the results of its first study of “the
satellite:" “Preliminary Design for an Experimental World-Circling Space Ship.” This
extensive report evoked Air Force interest, but, absent the powerful boosters which
the “ship” would require, the interest was essentially academic. In November 1950,
RAND recommended that the Air Force begin research on reconnaissance satellites
to evaluate their feasibility and military utility; in addition, it volunteered to conduct
such a study, if requested to do so. Because of a heightening US awareness of the
strengthening USSR military potential, RAND's offer was accepted.

In 1953, the newly established Air Research and Development Command
(ARDC) sponsored a follow-on RAND satellite study, titled “Project FEEDBACK." The
study involved hundreds of participants in an exhaustive review of then-current
speculation on satellite reconnaissance. In spite of massive technical detail, FEED-
BACK findings could be summarized nicely into three basic postulates: (1) begin now,
(2) itwill cost $165.million, (3) it will take seven years. This final report was delivered
to ARDC Headquarters on 1 March 1954. In May, concurrent with Eisenhower’s
decision to build ICBMs, ARDC was directed to study the possibility of translating
FEEDBACK into reconnaissance hardware. The lask was assumed by ARDC's Wright
Air Development Center (WADC), which set up a small study team, supported by
engineering groups at RCA, Martin, and Lockheed. This activity was called WS-117L,
the “Advanced Reconnaissance System.”

It was obvious that the actual developmentof a reconnaissance spacecraft could
not outpace the development of its booster; it was also clear that WS-117L would

require Atlas-class boosters. As a hedge against possible WS-117L pressureson,and =

incursions into, his Atlas development-production program, Ceneral Schriever,
commanding the WDD in Los Angeles, recommended in 1956 that FEEDBACK
applications be transferred to his organization. Schriever’s action was essentially
defensive: with Atlas, Titan, and Thor developments under way, his basic desire was
to protect, rather than expand, his franchise. But the cadre that arrived at WDD to
handle the project consisted of bright, hard-driving enthusiasts; by April 1956 they -
had an approved development plan in hand, and, by October, WDD had awarded a
contract to Lockheed for WS-1.17L, which was renamed Project Pied Piper. The funds
available to the program totaled $3 million.

Elsewhere in the ARDC, the prospect of new opportunities in space technology
and satellite systems was a heady stimulant. Each of the ARDC’s many centers was
convinced that it could show cause, or a unique need, to become the “Air Force Space
Center.” If the ARDC could just seize the “space initiative” for the entire DoD, there -
would be new projects aplenty for all centers. It was pleasant to dream further:
perhaps the US Space Center could be at Rome, or Holloman, or Albuquerque—each
of which was suffcring from a paucity of “important” projects. And although these
competitive ambitions were divisive, the centers were united in one thought: new
mission or no, there musl never again be another WDD! That organization, with its
high priority, ready cash, and direct command lines to the Secretary of the Air Force,
should forever remain anathema to the “regular” ARDC.
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The word “space” swept through ARDC like a virus; every project officer
became an enthusiast, anxious to prove that the work sponsored by his office—if
examined closely—was “space-oriented.” At ARDC headquarters, the assistant
commander for technology announced that his long list of ongoing projects, many of
them older than the command itself, was already 62 percent “space-oriented;” it was

" alittle embarrassing when “closer examination” prompted his staff hurriedly to move
“rocket engine technology” from 27th to first place on its own “Propulsion Project
Priority List.”

And then there were the “space warriors,” with their vision of space as a
battiefield; they presented elaborate plans for defending the cislunar arena from
unfriendly terrestrial forces. Dr. Killian summarized his reaction to these folk:

.The Air Force fought just as hard as the Army for the
space assignment. The atmosphere and outerspace were a
continuum, it [the Air Force] maintained with considerable
logic, and it already was well advanced with an interconti-
nental ballistic missile program . . . .

This was an impressive case, but it might have been
stronger if the Air Force had suppressed some of its own
special brand of fantasies about space. its top-ranking officers
freely predicted that the next war would unquestionably be
fought with space weapons, and some of the smaller Air
Force fry had visions of space wars and dropping bombs from
satellites.

it was strange now to recall the fantasies that Sputnik
inspired in the minds of many able military officers. It casta
spell that caused otherwise rational commanders to become
romantic about space. No sir, they were not going to fight the
next war with weapons of the last war; the world was going
to be controlled from the high ground of space."

It was instructive to contrast the self-serving, franchise-oriented presentations
described by Killian with a proposal prepared by an objective *outsider”—for
instance, an organization which already had more than enough “orders” on hand and
was capable of working dispassionately on the space “problem.” General Schriever’s
busy WDD was such a unit; ARDC Headquarters asked WDD to prepare a Space
System Plan which could serve as the system portion of a much broader Space System
and Technology Plan, already under preparation at the command headquarters.
Schriever responded at once with a terse, lucid proposal covering three realistic
purposes for military space systems: reconnaissance, communication, and manned
space flight. His proposal evaluated these tasks as feasible, the costs for start-up ($26
million) as reasonable, and the goals as explicit. ARDC Headquarters staff received
the proposal, scanned it, and quietly locked it away, sending to the Pentagon, instead,
its own vast “Astronautics Package.”
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William M. Holaday, the “missile czar” of the DoD, received the “package” on
24 January 1958. He reviewed the document—a five-year plan covering such exotica
. as “Manned Space Station” and “Manned Moon-Base”—which called for the early
release of $1.7 billion. Following ARDC’s example with WDD's plan, Holaday
. quietly locked away the “package.” By 28 February. 1958, even the Air Force
Weapons Board had dropped the “package” from its future funding list.

The Primary Inheritor: A Solomonic Decision

In order of possible precedence, based on program strength and experience, the
- nation’s claimants 1o space technology and operations were the Air Force, the Army,

and the Navy. An additional claimant, in fourth place, could have been the NACA,
- but NACA had elected to abstain from the race.

By early February 1958, as the Eisenhower administra-
tion began wrestling with the complexities of formuating a
national space program for space exploration, NACA had
taken the official position that with regard to space it neither
wanted not expected more than its historic niche in Govern-
ment-financed science and engineering . . . . This would
irvolve a continuation of NACA’s traditional function as a
planner, innovator, tester, and data gatherer for the Defense
Department and the missile and aircraft industry.'*

But there were strong external pressures for changing the character (and charter)
of NACA. In October 1957, the American Rocket Society had called for a civilian
space (research and development) agency. In November, the National Academy of
" Sciences endorsed a *National Space Establishment” to be organized under civilian
- jeadership. In January 1958, Lyndon B. Johnson’s Senate Preparedness Commitiee

recommended establishing a national space agency and, by April 1958, there were
29 bills and resolutions in Congress relating to a national space effort.

Clearly, the time had come fora decision on organizing US space work, and only
the President could moderate such an issue. The Eisenhower response was grounded
~ on a fundamental conviction he had held since 1954 (when the nation had planned

its contribution to the International Geophysical Year): space activities should be
' peaceful activities.

Early in 1958, Eisenhower asked Dr. Killian to make recommendations on an
organizational model for the US space effort. Killian, who also chaired the President’s
Science Advisory Committee (PSAC), responded swiftly and categorically: NACA
should be restructured and rechartered to become the focus of astronautics for the
~ United States; such an arrangement would demonstrate, beyond doubt, the peaceful
.purposes and intentions of the nation. In April, Eisenhower forwarded Killian’s

recommendation to Congress, and on 29 july 1958 he signed the National Aeronau-
tics and Space Act into law. '

Handle via
BYEMAN-TALENI-KEYHOLE
Contro! Systems joinlly
-11- BYE 140003-92




S NRO APPROVED FOR
NOFORN-ORCON RELEASE 17 September 2011

Thus NACA, which had never pressed its case as a Space Claimant, became
National Aeronautics and Space Administration (NASA)—the nation's primary Space
Inheritor. Along with this changeover came a substantive legacy: NASA was given the
Navy’s Vanguard, the Army’s ABMA and Jet Propuision Laboratory (at the California
Institute of Technology), and a number of Air Force advanced technology programs
(including the 1.5-million-pound thrust F-1 rocket engine subsequently used on the
first-stage booster of the Apollo Moon Program) together with $117 million from DoD

. funds. More importantly, NASA acquired the national charter for manned space flight
technology and operations. NASA—which had claimed the least—was granted the
most: space science, space exploration, manned space flight, and planetary
exploration,

Other Inheritors: The Department of Defense

NASA’s acquisition of ABMA muted the Army’s most vocal space claimants. As

* time went on, residual Army “space requirements” could—and would—Dbe satisfied

by accessto DoD communication, geodetic, and reconnaissance satellites. Similarly,

loss of the Vanguard team focused Navy space needs on communication, navigation,
and reconnaissance satellites.

As for the Air Force, the President’s largesse toward NACA was a stunning blow.
There had been a constant (and reasonable) assumption, on the part of the Air Force,
. that any man in space would be blue-suited and that NACA would have, at most, a
responsibility for advisory technical assistance to the Air Force. But, henceforth, the
relationship would be exactly reversed: the Air Force would assist NASA, with
launching services, tracking services, injection into orbit, and sometimes would even
furnish the astronaut. But the programs themselves would belong to NASA.

There was, of course, one major assignment remaining. Toward the end of 1958,
ARPA, which had controlled all military space programs since February, surrendered
the “Advanced Reconnaissance System” to the Air Force. Similarly, ARPA transferred
control of Transit (a navigation satellite) to the Navy and Courier (a communication
satellite) to the Army.
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Section 4
The Air Force Space Heritage

The year 1958 would always be commemorative for both the (new) NASA and
the (somewhat new) Air Force. The division of the national spacc legacy had been
made between “civil space” and “military space.” The former, involving space
science, space exploration, space stations, and planetary probes, had been awarded
to NASA. The DoD would concentrate henceforth on the military uses of space:
specifically, on space as an observation post, a communication center, and an arena
for deterrence. Communication satellites would be typified by the Navy Transit and
the Army Courier developments; the Air Force’s Samos"® (formerly called WS-117L
and Sentry) would attempt to establish an observation post and its (Saint) inspector
satellite would become a first step toward creating a space-based deterrent capability.

Discoverer-CORONA

A second milestone in enhancing military space technology occurred on
22 January 1958, when the NSC issued Action Memorandum No. 1846, which
directed the DoD to give priority to the development of an operational reconnais-
sance satellite. The directive was very good news, particularly to the small group of
officers still working on Sentry (later called Samos) at the Air Force Ballistic Missile
Division (AFBMD formerly the WDD). By February 1958, Presidential Science
Adviser Killian was convinced that the most promising immediate response to the
NSC memorandum would be a “quick-fix” within the existing Samos program. Samos
had been on “low-burner” at AFBMD, awaiting the availability of the mandatory
ICBM-class booster—probably Atlas. Killian speculated that a reasonable Samos
“quick-fix" could consist of a simpler, lighter payload than the existing Samos
design—something that could be lifted into orbit by the already-available Thor IRBM.

There were other encouraging elements in such a proposal. A spacecraft (later
called Agena) was sufficiently developed to be available to this “quick-fix system;"
reentry vehicles could be crafted rather rapidly, using ICBM-originated technology;
a global satellite-control network would soon be in existence to support in-flight
operations; a spaceworthy camera was available; and an existing capability for aerial
recovery of film payloads could be used (in lieu of the more sophisticated—but not
yet developed—readout hardware of the original Samos scheme). Finally, security
considerations could be satisfied by calling the “quick-fix” system Discoverer and
advertising it as an exploratory precursor to Samos and Midas—a system needed to
provide basic technical design data for reconnaissance successors. Publicly, Discov-
erer would continue to look like part of the Air Force space legacy; in private, it would
have a “black” name—CORONA—and would move out of the Air Force and near the
Office of the President of the United States—certainly an ultimate Inheritor!
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Eisenhower agreed immediately to the Discoverer proposal; the need for
reconnaissance information was so urgent that the idea was worth a gamble. With .
regard to a leader for this work, Killian and the President both thought of
Richard Bissell, who had co-managed (with Air Force Col. Osmund . Ritland) the
U-2 project and had won Killian's accolade as “a brilliant project engineer.'* On
7 February 1958, the assignment was made. It seemed reasonable, on all counts, to
recall Bissell and Ritland to “special duty” at the summit. Ritland, now a brigadier
general, was vice commander of the AFBMD, where Discoverer was already under
develapment. He could readily and easily direct an enhanced priority and support
level for Discoverer contractors and Air Force units, Bissell could handle any “black”
contracting (essential to the camera development at ltek"”); he could also provide a
proper security system to protect the CORONA mission. The Discoverer-CORONA
development officer would be Lt. Col. Lee Battle, who was in charge of Discoverer
at the AFBMD. Battle’s mandate would be extended to make him “agent for all
interested components of the Government.”® Bissell would strongly influence system
progress at the same kind of monthly suppliers’ meetings he and Ritland had used
successfully in the U-2 development; further, Bissell would agam be the basic
governmental contact with Killian and the President himself.

With Bissell resuming his function as a “White House Project Officer,” it might
have been presumed that the CIA had emerged as the latest Space Inheritor. But this
was not the case; Discoverer-CORONA continued, at least for the time being, under
the aegis of ARPA. Discoverer hadbeen assigned, previously and categorically, to the
Air Force—by ARPA. CORONA was something new, but still under ARPA control.
Rather than assigning CORONA perse to a military department, it was assigned to two
persons—Bissell and Ritland,'* who assumed their roles as individuals, fortuitously
having advantageous authority within their more obvious jurisdictions. General
Schriever, Ritland’s “normal” supervisor, understood and supported the arrangement
completely; Director of Central Intelligence (DCI) Allen Dulles, Bissell’s supervisor,
‘was, atthis stage, in late career and did not-pay much attention 10 “details of what was
going on in his agency;” * he expected Bissell to proceed sagaciously and upon his
own initiative.

At this same time, the Air Force was directed, by the Secretary of Defense, to
streamline the administration of its satellite developments. In March 1958, the Vice
Chief of Staff issued a memorandum, “Space Projects Involving ICBMARBM Compo-
nents,” which stated that channels and procedures identical to those of the ballistic
missile program (“Gillette Procedures”) would now be applied to space systems. For
the AFBMD space system office, this meant that communication with USAF Head-
quarters could legitimately bypass the parent command (ARDC) and the Air Staff,
going directly to the Office of the Air Force Chief of Staff. Six months later, ARDC
Headquarters announced, somewhat redundantly, that it would assign any new space
missions it might receive to AFBMD. ironically, ARDC was already “losing” space
systems (in the sense of “ownership*) rather than “receiving” them.

At the time of Discoverer-CORONA’s birth, the entire space system
group at AFBMD was small: the professional and clerical staff numbered 52
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and the officer-in-charge was a colonel. There were valid reasons, of course, for
limiting the size of the office; Samos planning was restricted by the unavailability of
Atlas boosters (defense priorities still dictated that all early ICBM production should
go directly to Strategic Air Command opcrational sites). There was an additional
* restriction: the readout system envisioned for Samos had to be superior to existing
state of the art. Furthermore, Samos was depending on the availability of space
environmental information from early Discoverer flights asan aid todesigning proper
sensors and control equipment. Finally, the space office, as a relative newcomer to
AFBMD, stood in the shadow of the ballistic missile monolith; strategic missile
urgencies quite naturally diminished the priority of the newly arrived space systems.

" Accelerating the Samos Program

It was not until 1960 that two events combined to shift priorities in favor of the
Air Force space program. The first was the shootdown of a U-2 by the Soviets on
1 May 1960. With the cancellation of further reconnaissance flights, the United States
lost its. most precious source of (limited but vital) information on military installations
and hardware in the USSR. The second event was the success of the CORONA
program’s Discoverer-XIV on 19 August 1960 (with “success” measured in terms of
- dclivered exposed film).?' The flight answered some crucial questions that had
plagued Samos engineers: No, there were no serious equipment-disabling radiation
effects; no, the electronic assemblies did not become erratic; no, the photographic
film did not curl and crumble; yes, the pictures were excellent; yes, space was a
feasible reconnaissance environment.

) Eisenhower reacted immediately to CORONA's success. Shortly after the U-2
shootdown, he directed his new Science Adviser, George B. Kistiakowsky, to set up
a study group to recommend alternative oplions to reconnaissance aircraft overflight.
He now repeated his direction and, on 25 August 1960, six days aftcr the CORONA
success, Kistiakowsky responded. He recommended that Samos be given a stream-
lined management structure within the DoD-—onepossiblymodeledonthe  CORONA
program: “. . . the organization should have a clear line of authority and . . . on top
level the direction (should] be of a national character, including the Office of the
Secretary of Defense (OSD) and CIA . . . ."2 Kistiakowsky observed that the
comparable office for locating a Samos “management summit” would probably be the
Office of the Secretary of the Air Force. This designation would place Samos
management out of reach of both the ARDC and the Air Staff. In addition, management
procedures would be as simple as possible, perhaps even more streamlined than those
devised for the ballistic missile program.

On 1 September, the NSC directed the Secretary of Defense to set up such a
‘Samos organization, consisting of two parts: the Secretary of the Air Force would have,
- on his personal staff, an office called SAFMS (“Secretary of the Air Force/Missiles and
Space”); in the field, at Los Angeles, he would have SAFSP (*Secretary of the Air Force/
Special Projects”), to manage the actual development of Samos. Thus the Secretary
of the Air Force’s office became, in literal fact, a research and development
organization.
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" Henceforth, there would exist two Air Force space legatees: AFBMD and SAFSP,
‘collocated in Los Angeles; AFBMD would retain remnants of the original Air Force
inheritance: it still had Midas {an attack-alarm system), Vela-Hotel (a nuclear-
detection satellite), and Saint ta simpie satellite inspector); and it hoped to be assigned
a communication satellite. But looking over and above this limited list. AFBMD could
not help acknowledging that space systems with the most prestige, the greatest growth
potential, and the largest cash flow had moved across the sireel, to the new SAFSP.

George B,
KISTIAKOWSKY

. Thete was, of course, work for AFTBMD to do in serving other agencies. In 1959,
the Air Force had been made responsible for furnishing “booster-support services” to
the Armv, Navy, and NASA. These services covered a wide and expensive range ol
activity that might include the booster first stage (usually a Thor or Atlas), the second
stage (an Agena or Able-Star), the final stage vehicle, total system cngineering,
procurement services for the system, a launching pad, launching services, injection
into ordit, on-orbit command and control, and capsule recovery. Although the limited
space assignments of the Army and Navy constrained their booster requirements,

NASA, in its earliest years, had a continuous, extensive need for such support. In

lanuary 1961, the Wiesner Report, which examined the national space effort for
newly elected President john F. Kennedy, observed that "the USAF provides
90 percent or more -of the resources and physical support required by the space
programs of other agencies” But supporting other agencies, while vital and warth-
while, was not the same as having one’s own space projects. And, over the long haul,
NASA, the big booster customer. would surely develop its own resources; its call for
neighborly assistance was ephemeral. Only CORONA and Samos—both outside the
AFBMD domain—could be depended upon as steady booster customers,
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There was a sardonic coda to the “Inheritor scene” in March 1961, when DoD

. Directive 5160.32 appeared, stating that “research, development, test and engineer-

ing of Department of Defense space development programs or projects, which are

approved hereafter, will be the responsibility of the Department of the Air Force.”

Later, reminiscing on this event, Secretary Eugene Zuckert observed that “it was like
getting a franchise to run a busline across the Sahara Desert."

As for the reconnaissance-satellite program, it had made a restiess journey
within the Air Force. The original Samos studies had heen sponsored by Air Force
- Headquarters (1946-54); passed to ARDC for analysis (1954); sent to the WADC for
detailed study (1954); transferred to the WDD for development (1956); with part of
thetask “lost” to ARPA and the Office of the President (1958); and the remainder going
to the Office of the Secretary of the Air Force (1960).

ARDC, had never really “owned” CORONA; now it no longer owned Samos.
its new commander, Lt. Gen. B. A. Schriever, was one of the few persons in that
headquarters to have a comprehensive knowledge of the forces and events that had

-reduced the AFBMD space mission to proprietary fragments and a multitude of
“support” functions. Schriever’s reaction, perhaps bormn equally of frustration and
hope, wasto separate the space residue from AFBMD and to request creation of a new
organization: the Space Systems Division (SSD) (*Systems” could be pluralized
because there were three of them). Perhaps a major general, as commander of SSD,
would symbolize ARDC hopes and intentions; perhaps increased “exposure” of the
residual space activity would attract the notice of DoD officials and help to reverse
some recent high-level decisions. So, in April 1961, in the midst of mission program

- decline, a new division was born and encouraged to become more noticeable, more
extensive, and more expensive.

Across a Los Angeles street from AFBMD, Brig. Gen. Robert E. Greer, newly
appointed head of SAFSP, had a radically diffcrent view of mission and methodology.
From the start, he was firm in his intention to keep his development organization as
small, obscure, and cosi-conscious as possible. He believed his mission was to
examine, re-orient, and construct a reconnaissance system quietly, quickly, and

“reasonably.
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Section 5

A New Inheritor: The National Reconnaissance Office

Presidential Science Adviser Kistiakowsky’s delight in “protecting” satellite
reconnaissance developments from the Air Staff and the ARDC was reflected in his
journal entry for 25 August 1960: “If the Defense Department really sticks by its
agreement with our recommendations on Samos, which will now be reinforced byan
NSC directive, this may be the major accomplishment of my eighteen months in

office.”™

: Samos’ protective shield was soon extended further. James H. Douglas, k.,
Secretary of the Air Force, delegated his Samos responsibilities to Under Secretary
Dr. Joseph V. Charyk (formerly Assistant Secretary of the Air Force for Research and
Development). The newly organized SAFMS, directed by Brig. Gen. Richard Curtin,
would be Charyk’s personal Missile and Space staff; SAFSP, in Los Angeles, would be
Charyk’s field organization. There would be a minimum of formal communication
between Charyk/Curtin and Greer; letters and memoranda would be replaced by

- cryptoteletype and KY-9 telephone.

On the West Coast, Greer had assembled a small, carefully selected cadre of
officers who would assist him in reviewing the elements of Samos and devising ways
to accelerate development progress. The term “Samos” had originally embraced six
reconnaissance capabilities; Samos was a family of satellites, each of which was to
be more sophisticated than CORONA. Samos would culminate in a version using
read-out technology, rather than film recovery, for delivering reconnaissance photog-

- .raphy. Developing all the “forms” of Samos was well understood to be a formidable
task.

Given the pressure for a sophisticated reconnaissance system, Greer saw no
gain in proposing the jurisdictional capture of CORONA. He advised the Air Force
Director of CORONA to continue operating as previously, in direct communication
with Bissell at the CIA. This amicable judgment did much to enhance spontaneous
cooperation between the CORONA effort and “witting” Samos development offices.
- There was an additional rationale in the basic conviction (of the SAFSP cadre), that
CORONA was, at most, an emergency, stop-gap system which would certainly be
replaced—and in the very near future—by the sophisticated read-out Samos. In any
event, an “ownership”argument over CORONA was considered to be too trivial to be
given any attention in Los Angeles or in the Pentagon.

Maj. Gen. Osmund J. Ritland, who had been the first Air Force director of
_CORONA, was now commander of the newly formed SSD. Ritland had a full
- understanding of the Samos “problem” and of the need for its streamlined manage-
ment. As a personal contribution to solving part of the “problem,” he recommended
that Greer be appointed vice commander of SSD—as an additional duty—thus
guaranteeing SAFSP instant access to the Division's talents, resources, and services.
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" Formation of the National Reconnaissance Office

In August 1961, a year after the relocation of Samos, Charyk forwarded a draft
*Memorandum of Understanding,” to be signed by Secretary of Defense
Robert S. McNamara and DC! Dulles, extending Charyk’s responsibilities beyond
CORONA and Samosto “all satellite and overflight reconnaissance—overtor covert.”
This broad franchise was to be called the National Reconnaissance Program (NRP);
the managing group would be named the National Reconnaissance Office (NRO).
Leadership would be furnished, as additional duties, by the CIA’s Deputy Director for
 Plans (Director, NRO) and the Under Secretary of the Air Force (Deputy Director,
NRO). Only the titles were specified; the names of the current incumbents—Air Force
and CIA—did notappear. McNamara signed the paper and sent it on. DCI Dulles did

~ not respond.

: On 5 September 1961, Charyk sent a second draft of his proposal through DoD/
CIA channels. Based on consultation with CIA officials, he designated the CIA Deputy
Director for Plans and the Under Secretary of the Air Force as Joint- Directors of the
NRO. The following day, Deputy Secretary of Defense Roswell Gilpatric and Lt. Gen.
Charles P. Cabell (the Deputy DCI) signed an agreement which:

a. defined the NRP as all satellite and overflight reconnaissance, overt or covet,
" and v '

_b. established the NRO under the joint leadership of the Under Secretary of the Air
~ Force and the Deputy Director for Plans, CIA.

In a separate action, on the same day, Defense Secretary McNamara designated
the Under Secretary of the Air Force as his Assistant for Reconnaissance, with full
authority to manage the NRP. But the NSC 5412 Group,” reviewing the agreement,

_ withheld approval, questioning the co-director provision.

~ During this period, important personnel changes were occurring within the
Intelligence Community. In November 1961, DCI Dulles resigned from long, honor-
able service with the CIA. President Kennedy appointed John A. McCone to succeed
Dulles—an unusual selection in that the newly elected Democratic President was
choosinga Republican as his DCl. McCone was experienced in government; as Under
Secretary of the Air Force and, later, as a tough Chairman of the Atomic Energy
- Commission, he earned the reputation of a battler who usually got his way.
Kistiakowsky considered McCone a relentless adversary and, in his memoirs, ex-
pressed himself explicity and profanely on the subject.® Atthe end of February 1962,
Richard Bissell—unfortunately the designated victim of the Bay of Pigs fiasco—
- resigned. He was succeeded, in part, by Dr. Herbert Scoville, Jr., who had been with
the Armed Forces Special Weapons Project for six years and with the CIA since 1955;
the succession was “in part” because Bissell’s Directorate of Plans was to be divided
into two organizations: the plans function going to Richard M. Helms and the small

" technical staff becoming Scoville’s (new) Directorate of Research.
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_ By May 1962, the dust w as settling at the CIA, and Pentagon officials reopened
negoliations on the reconiaissance-catellite management agreement. On i4 June
their discussions cubminated in DoD Directive TS 5105.23. This docunent:

o Established the NRO) as an operating agency of the Dol) under the direction and
supenvision of the Secrelary of Defense.”

o Organizedthe NRO separateiy within the Doid, under a Director. NRO,(DNRO),
appointed by the Secretary ot Defense.

e Aade the Director, NRQ. responsible for consolidating all DoD satellite and air-
vehicle overilight projects for intelligence, geodesy. mapping photographv. and
elecironic signal collection into a single NRP and for complete management and
conduct of this program in accordance with policy guidance and decisions oi the
Secretary of Delense. :

. On the same date, Deputy Defense Secretary Gilpatric appointed Charyk as
DNRO. :
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The Hazards of Organization

Formal organization of a governmental activity is usually accompanied by an
explicit assignment of tasks within that activity. The classic comprehensive analysis
of 20th century governmental organization—referred t0 in a non-pejorative sense as
“bureaucracy*—was produced by German sdciologist Max Weber.?* In Weber's
steady view, bureaucratic administration develops two contrasting features: (1) a
systematic administration characterized by specialization of functions, adherence to
fixed rules, and hierarchy of authority, and, (2) a systematic administration marked by
" officialism, red tape, and proliferation. Weighing the hazards and advantages of
bureaucracy, Weber finds them relatively even and observes emphatically that
modern government would scarcely survive without the benefits of (1), even though
the disadvantages of (2) are a constant, nagging problem,

During four years, the CORONA program had been nurtured to exceptionally
successful status, while remaining outside the strictures of “good” or “bad” bureau-
. cracy. InWeber’s analysis, such a phenomenon could abtain only under charismatic
leadership: “the authority of the extraordinary and personal gift of grace” (charisma),
which draws followers to it “in absolutely personal devotion and personal confi-
dence.’” This kind of leadership did, indeed, characterize Richard Bissell’s presence
in the U-2 and CORONA programs. His paucity of engineering expertise was scarcely
" noticed; in fact, as previously stated, an MIT president had referred to Bissell as “a
brilliant projectengineer.” There had been no need to “regularize” or “bureaucratize”
CORONA,; in proof, no one ever attempted a CORONA organizational chart or

- thought of specifying its “owner.”

CORONA'’s CIA and Air Force units had chosen to remain very small and very
busy. In the CIA CORONA Office, the majority of key persons had been drawn from
the Air Force, either as active duty desngnees or retired officers choosing a second
career. These people were specialists in aircraft operations, mission planning,
photographic equipment, and aeronautical engineering and were furnished freely
~ and cheerfully in the spirit of Air Force-CiA partnership. (interestingly, these Air Force

officers, to a man, strongly opposed even the suggestion ofchange in managerial
“structure.”)

Charyk’s leadership qualities were as exceptional as Bissell’s and equally well-
known and appreciated in high places. When Kistiakowsky was searching for the best
environment in which to place Samos, Charyk had convinced him to move the project
to the Office of the Secretary of the Air Force (Kistiakowsky then “sold” this idea to
. a President who had previously declared that only the Office of the Secretary of
Defense could be trusted with high-risk, high-priority development programs).
Secretary McNamara and Deputy Secretary Gilpatric were similarly impressed by
Charyk and trusted him implicitly for advice, counsel, and technical judgment.

Now that all overhead-reconnaissance developments and operations had been
designated to the NRO and Bissell had departed, another Weber “law” would begin
to apply: “the routinization of charisma,”® in which “the linitial] genuine charismatic
- situation quickly gives way to incipient institutions.” Predictably, there would soon
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be drafted an internal “structure” which would list the extent of responsibility of each
operating subunit of the NRO. This “structure” would inevitably be supported by fixed
rules, explicit functional duties, and a careful definition of jurisdictional areas.®

IETyrmyofOrgutkaﬁauldnm

Formalization of the NRO organizational process began with a “picture”—a
- chart—showing all of the newly assigned assets. These were (1) the CIA’s overflight
aircraft—U-2s and A-12s; (2) the Navy's POPPY satellite (an electronic intelligent
[elint]) collector, directed toward frequencies used by Soviet naval radars); (3) the
CORONA photo-satellite; and (4) a family of Samos satellites in various stages of
development. The NRO Staff Director Col. John L. Martin, Jr. had been told to sketch
-this picture; his first draft showed this arrangement:

SECRETARY OF DEFENSE ASSY. FOR RECOIMUAISSANCE
Hen. Rebert 8. Mellamans m’:;_',m
DIRECTER, RO
Dr.J. V. Chanyk
W STAFF
Col. John L. Martin, Jv.

- Divecior, Pragram A Direcier, Program 8 Direcier, Progeam C
hlﬂ.mml-— Or. Horbont Scovilie Ade. V. L. Lowrsnce
' _ CIA Gvarflight Acoots oy Overflight Assels

Based on long experience, Col. Martin was sensitive to the dangers implicit in
bureaucratic structure and was determined to delay or prevent them. It was his hope
that the NRO could be developed into a loose confederation of activities, bound
together by the diplomatic skill of its Director. His initial version of an organizational
sketch showed an ingenuous evasion: it cautiously skirted the question, “Where does
one slot CORONA?” But CIA’s Director of Program B would be sure to ask why Greer’s
box was the only one to use the word “satellite.”

And there was another problem. Col. Leo P. Geary, the Air Force Staff comtact
for the U-2 and A-12, had observed, rather vehemently, that he should be represented
as a Director on the NRO chart, in paralle!l with Programs A, B, and C. When it was
suggested that his function was, at most, a staff function and that he might, perhaps,
be listed as a member of the NRO staff, he reacted even more strongly, appealing his
case to the DNRO and the AF Chief of Staff.
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Although Charyk considered the staff officer appellation a reasonably accurate
description of Geary’s duties, he was also recalling long-drawn-out negotiations in
developing the basic NRO agreement. He decided 10 “absorb” Geary”s grievance,
rather than invite further argument and instructed Col. Martin to create a Program D,

with aircraft and drones under Geary's aegis. Whereupon, a new chart appeared:

Hoa. Rodart 5. Mellomera OR. J. V. Cheanyk
DIRECTOR, NAO
Be.4.V. Chant I
L
90 STAF
Cal. Johw L. Martie, &.

g "...m*.q e ]

The chart was new, but an old question remained: Did the chart say anything
imponant? What happened when one positioned overflight assets within these
austere boxes? With regard to Program A, Greer certainly *had” Samos; Lowrance, in
Program C, was building POPPY; Geary's Program D definitely assisted the Strategic
Air Commarid (and the CIA) in operating drones and overflight aircraft; but, now the
hard question, “What are the ‘holdings’ within Program B?”

The only unassigned residual was CORONA—the organizational chart trum-
peted that fact by omission. In happier day’s, the location of CORONA management
authority had never béen defined or even questioned; it hovered somewhere between
Los Angeles and Virginia in a nebulous Valhalla; to identify it, one would have had
to assign it—and that would have served no useful purpose to the Air Force or to
Bissell. But Bissell was gone now, and, in January 1963, it was learned that DNRO
Charyk—one of the very few persons who could have nurtured the organization

. through an awkward era—was planning to leave, to become president of the
Communication Satellite Corporation, Comsal.*? With Charyk and Bissell gone, the
era of charismatic leadership was coming to an end, and the NRO wauld be
threatened by the danger of moving toward the darker side of bureaucracy (tagged by
Weber as “officialism and proliferation”).
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The Navy’s Program C and Air Force’s Program D would remain serene,
skillfully carrying out existing, well-defined roles. Unhappily the Air Force’s Program
A and CIA's Pragram B would soon enmesh themselves in endless petty arguments
aver CORONA functions, responsibilities, and prerogatives. To newcomers in
Los Angeles, it would appear that the Air Force had been doing practically all the work
on CORONA and, therefore, had the right to make unilateral decisions regarding the
program’s future. At Langley, Virginia, newcomers would be told that the CIA, in
1958, had rescued CORONA from oblivion and had singlehandedly achieved
success, more than earning proprietary “rights” to the system. The situation would be
aggravated further by condescension on the part of Samos personnel toward the
. CORONA program—they described CORONA as a lash-up, a temporary expedient
which would be replaced, very soon, by the Samos family of satellites. Newcomers
to SAFSP would ask why all the fuss about CORONA ownership; the future would
certainly belong to Samos.*

Scoville had an additional problem-—totally unknown to Program A, the NRO
staff, or the DNRO—which affected his outiook profoundly. He believed he had a
high-level, external mandate (and he did, see Section 6) to strengthen the technologi-
. cal capabilities of the CIA. At present, that capability was very thin, largely dependent
on the (now-habitual) practice of borrowing technical specialists from the military
services. Scoville hoped to change all that, but, instead of being supported in his
efforts, he was (1) being denied the manpower “billets” which he had “lost” in the
dissolution of the Directorate of Plan’s Office, (2) receiving negligible CIA financial
support, and (3) now threatened by the prospect of losing even his small (CORONA)
holdings tothe AirForce. A profound pessimism began to affect Scoville’s outiook and -
personal relationships. An NRO Staff Director described the change: “When ‘Pete’
- [Scoville] began working with the NRO, he used to visit the NRO's Director and
request concurrence on new plans or actions. We knew that things had changed when
‘Pete’ began to go to McCone first, and then drop aver to tell the DNRO what he and
the DCI had decided w0 do.”* But even this operating mode did not reassure Scoville;
-he left the CIA in June 1963. His replacement was Dr. Albert D. Wheelon, the CIA’s
Director of Scientific Intelligence and former missile expert with the Ramo-Waoolridge

Corporation.
- An Open “Futures” Function

As months passed, it became increasingly difficult—and dangerous—to de-
_velop explicit functional statements for Program A (Air Force) and Program B (CIA).
But this condition, which would have been very distressing to a normal “seasoned
bureaucrat,” had an unanticipated wholesome effect upon the NRO: it inhibited
transition from “good” to “bad” bureaucracy.
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DDSART Albert
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A seasoned burcaui rat, examiming the NRO orgamization. would have 1)
deplorec the absence of deined “turt” and 125 pointed to a “fatal” weakness: “You

have not provicied a central ofice sor planning tollow-on reconnaissance systens !’

e would then have dited the advaniages of unified planning. “Place one Ceniral
Plannimg Otitce on your NRO St where it can serve the tatuie needs of all your
provrams. Such an ecomenicad stan ofice will be able to draw on the expertise of all
PO oitices and will represent the entire community need tor foliow -On systems.
iTowhichthe ghustof Weber would have replicd, “ Do that, and vou will dig the grave
of NRC planaing. Do that, and you will hasten the advent of bad bureaucracy.™

Ihe strength of the ttare NRO--the hope for giant strides inimproved overbead
reconnaissance svsterts - lay o good burcaucracy . And good hurcoucracy de-
mandeql thal 1ature system planning remain an open. competitive organizational
function, ully receptive 1o the best ideas and etors of each Program Oifice and
sufficiently mature to endure the hazards and even the posuble battle damage of
aggressive competition. One had o keep toom in the NRO for “What i< What if
CORONA was not a shurt-term expedient? What ii the Samos “family™ was not o

hecome the tollow-on to CORONA? What if US Intelligence Board (USIBI require-

ments shiftedd? What of o second strong satellite development office began to emerge?
What 1f pew charsmatic figures appeared on stage? What it .. . ¢

Asiong as the NRO) never gquite managed to et organized. as iong as the “tutures
> 9 ! 3 s B

Hunction” remained open, it could be hoped that its plaaning would he strongly

competitive, in the spisit of free enterprise. One might even expeect such an environ-
ment to enhance occasional charismatic renewal.
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Section 6

A New Space Claimant: FULCRUM

Since the days of the Eisenhower presidency, the CIA had been under continu-

. ous pressure to improve its scientific and technological capability to collect and
evaluate intelligence information. The pressure began with Dr. James R. Killian, Jr.,
who headed .Eisenhower’'s TCP in the mid-1950s; it was repeated by
Dr. Edwin H. Land, president of the Polaroid Company and long-time presidential
advisor. Neither DCI Dulles nor his successor, McCone, had done much about these
recommendations and, as indicated earlier, Scoville had resigned over the Agency’s
failure to form an effective scientific directorate.?” Scoville took his action in spite of
Headquarters Notice 1-9, 16 February 1962, which established the Office of the

- Deputy Director for Research (effective 19 February 1962); he was convinced that
there was no immediate prospect of acquiring the resources needed by such a
directorate.

The Advent of Wheelon

in order to attract Dr. Albert D. “Bud” Wheelon as a replacement for Scoville,

it was necessary for the DCI to guarantee the people and authority needed to build

- a strong technological capability. On 5 August 1963, Wheelon did become the CIA
Agency’s first Deputy Director for Science and Technology (DDS&T).>* He saw his
primary need to be carefully selected, highly skilled people and soon began to recruit
them, Despite temporary problems and bickering with Program A (Air Force) over the
CORONA Program, the DDS&T Staff soon shifted its attention to two truly ambitious

effW of a new search and surveillance system and (2) the initiation
of e

With the departure of Bissell and Charyk, the NRO organizational center of
gravity had shifted. The new DNRO, Dr. Brockway McMillan, found himself vis-a-vis
a hard-driving competitor: DC! John McCone. McMillan had lived the patterned,
reasoned life of Bell Laboratories; McCone knew the jungle law of heavy-gauge
infighting in Washington's corridors and had a long record of success in getting what
hewanted (including Livermore Laboratories). Even before Wheelon became DDS&T,
McCone had declared that something had to be done “to get the CIA back into the
satellite business, including developing proposalsfor a new and better system beyond

- CORONA."»

In May 1963, McCone convened a Scientific Advisory Panel under the chair-
‘manship of Dr. Edwin Purcell, Nobel laureate and professor of physics at Harvard
University, “to determine the future role and posture of the United States Reconnais-
sance Program,” an undertaking which one would have expected to be functionally
within the purview of the DNRO.* The following month, this Panel recommended a
CORONA improvement program for optimizing system performance. Neither this nor
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subsequent studies went beyond evolutionary improvement of CORONA until

Wheelon tasked the National Photographic Interpretation Center (NPIC) to determine

what photographic resolutions were needed to identify a wide variety of Soviet

-targets. The study, made by 25 NPIC photointerpreters, was completed in January

1964; it concluded that the majority of Soviet targets could be identified with

photographic resolutions of 2 to 4 feet.#’ At a time when CORONA was acquiring

7 to 10foot resolution, NPIC's finding was a strong testimonial to the need for a new .
search and surveillance system. It played back what was the basis of the study,

namely, the utility of a system with GAMBIT resolution and CORONA coverage.

The result of Wheelon's NPIC Study could not have been a surprise to DNRO
-McMillan.*2In a 12 December 1963 note to Defense Secretary McNamara— on some
NRO/CIA issues (and there were now many)—McMillan had suggested that “the final
price of peace with the CIA ‘considering the temperament of its leaders’ was at least
to give the CIA carte blanche for development of a new search system.” He stated that
until something of this sort was done, or the CIA leadership changed, there would be
continual obstruction to the NRO and its actions.®

in February 1964, as an augmenlation to its own in-house study effort,
‘Wheelon's office contracted with itek Corporation “to determine the feasibility and
potential intelligence value of various sensors in satellites.”* jiek confirmed the
results of the NPIC study. In April 1964, the CIA directed Space Technology
Laboratories (STL), of the Thompson-Ramo-Wooldridge (TRW) Corporation, to inves-
tigate a spinning vehicle hybrid system. The study funds were, of course, provided by
the NRO.

The Advent of FULCRUM

CIA documents state that in May 1964 (three months after the initiation of the
DDS&T-sponsored work) “each effort, the Agency’s as well. as Rek's and STL's,
independently concluded that we needed CORONA-type coverage with consistent
GAMBIT-type resolution.”* On this basis, Wheelon reportedly proposed to the
DNRO a system codenamed FULCRUM with:

* A 5,500-pound photographic payload, using a Titan-Il booster

® Two 60-inch focal length stereo cameras with nadir ground resolution of 2 to
4 feet over a strip 360 miles wide

* 68,000 feet of 7-inch-wide film covering 11 million square miles foreach mission
(and requiring a new reentry vehicle)

e An estimated cost of-per launching.
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There is no mention in the NROQ) Chronoiogy of this proposal s ut there s recornd
of 2 complant on 12 Juae 1983 by MOUian o Deputy DCEDDCR Gen.
Marshal: S, Carter that McMillan had “weparate indications that Dr. Wheelon was
contracting for satelde svateny and suliestem studies with . instructions to the
Contracton ‘1ot 1o give the DNRD or DDRAE™ iDirector of Defense Researcly and
Eagineering anv intormation reaarding the sousce of the requess for study %

DNRO McMullan, together with DO McCone, DODCT Carter, DDRAE Dr.
Eugene Fubin, and others, was otticially informed of the FULCRUM concept on 15
fune 1964 and was asked by McCone 1o teview the proposal with his technical
penonnel. including Greer from SAFSP.” On 25 june 1904, MoMillan recorded a
~discussion with DDCHCarter in which several agreements were made relative to the
conduct of turther FULCRUM studhies.” Among these was the statement that “CIA
tundis (o the extent (.n'dbnm-u-uh! be abligaied 16 FYHd 10 conduct tests at
liek of an engineering model of the critical film-transport mechanism ” It was funther
agreed that i the event the FULCRUM concept was approved fur development
other than under CEA ausprces, the CIA funds expended on the tesis would be
remmbursed by the NROL™ 1 The exsstenc e of his "money-bacs guarantee” implied a
lack of certainty on the part Gf both McMillan and Carter, at that time. as 10 whether

CCIA would ultimatehy manage the program This waes tollowed by MeCone's
staternent, on the sollowing dav, thet “the DNRO should be directed o establish
FULCRUM s an NRO) development project. and shoid assign responsibility for
rescarch, development, and operation” to the CIA -

Eugene G. Lt. Gen. Marshall s.
FUBINI ‘ CARTER
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To ensure that all bases were covered, the DC! asked Dr. Land to convene a
panel “to consider the technical feasibility of a newly proposed satellite photographic
system called Project FULCRUM."™ In addition to, Land, the panel consisted of
Dr. Allen F. Donovan; Dr. Sidney D. Drell; Dr. Richard L. Garvin;
Mr. Spurgeon W. Keeny, Jr.; Dr. Donald P. Ling; Mr. Arthur C. Lundahl; and
Dr. Aden B. Meinel. This group met on 26 june 1964 and, afler “a day-long
presentation on FULCRUM by representatives of the DDS&T and selected contrac-
tors, held an executive session and prepared recommendations to the Director.”s
(Mr. Lundahl, head of the NPIC and a CIA employee, excused himself from
participation in the panel’s recommendations.) In an oral report to McCone, Dr. Land
called the proposed system “extremely attractive” and “praised the ingenuity of the
idea.”? :

It can be assumed that cited instructions from DDS&T Wheelon relative to the
DDR&E ("not to give the DNRO or DDR&E any information . . .*) were in anticipation
of a negative reaction from those offices. A 30 June 1964 memorandum from Fubini
to McMillan referred to the FULCRUM briefing and offered the following summary:

* “The Purcell Committee advised against a new broad coverage system.

¢ The Air Force made a series of recommendations for the improvement of the
CORONA camera, in accordance with Purcell Committee recommendations.

* Dr. Wheelon disagreed with the Air Force recommendations and sponsored the
Drell Committee study.

o The Drell Committee found little correlation between the product resulits and the
mechanical or optical characteristics of the system and made a number of
suggestions for further quantitative measurements of the product.

* Recent CORONA missions seemed to confirm the Purcell [Committee] recom-
mendation that substantial improvement over the CORONA camera resuit
could be obtained and appeared also to confirm the Drell Committee findings,
since there did not appear to be any basic change in the camera setup between
recent missions and previous ones.

¢ The CIA made a proposal called FULCRUM, which did not correct the
unknown** defects of the CORONA camera or take into account the questions,
recommendations, or conclusions of the Drell Committee relative to hardware
improvement, but, instead, proposed to initiate a completely different camera
design. .

® Recent results in CORONA ‘take’ seemed to indicate a possible resolution of
5 to 7 feet, in rough accordance with expectations. If this resolution were
maintainable, would there be sufficient motivation for a new broad coverage
system in the 3.5-to 5-foot resolution range? (CIA studies seemed to indicate that
resolutions substantially better than this value were desirable for high target-
detection confidence in many target classes.)”
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Fubini stated that he considered it absolutely necessary, before a new system
design were accepted, to compare the old CORONA resuits, the new CORONA
results, the Drell Commiittee results, GAMBIT® results, and, finally, the technical

. recommendations for the new broad-coverage camera, to ensure that the (stifl
unknown) causes of poor performance in CORONA had been eliminated. Fubini also
expressed his belief that a substantial amount of effort could and should be devoted
to these problems at the earliest possible time.*®

Despite these cautionary views, on 2 July 1964 (only three days after the Fubini
memorandum) Wheelon presented a plan to the DNRO for initiating FULCRUM.Y
Wheelon’s plan called for:

-funding for a six-month design analysis by seven contractors for a new

camera system, a new reentry vehicle, and a new spacecraft; launching to be by
- a Titan-Il booster from the Pacific Missile Range (PMR). STL of the TRW
Corporation had been chosen as the integration, assembly, and checkout
contractor.>

 Establishing, under CIA’s DDS&T, a FULCRUM Project Office with I
ltechnical people (most of whom would be new hires) to perform system
engineering and technical direction.

» Enlarging his project staff (by further recruitment) 1o approximately JJj people.
" - & Providing procurement/contracting and security for FULCRUM.

o The Dol to provide launching and capsule-recovery sesvices, beglnning'in
- FY67.

The reaction to Wheelon’s proposal came quickly. Inan 8 july 1964 letterto DCI
McCone, Deputy Secretary of Defense Cyrus Vance referred to the CIA plan and
suggesited that “in order to insure that all possible altematives have been explored
. . . we should ask Director, NRO, to direct the completion of comparative studies,
meanwhile authorizing CIA to pursue only those designs and tests that are necessary
to establish the feasibility of the proposed FULCRUM camera concept.”™ Vance
expected that the results of other studies would be available in six months (by January

. 1965); this would allow a determination as to whether a new system should be
developed, facilitate selection of the system to be developed, and provide a basis for
assigning responsibility for system development and operational employment.

Wheelon also responded quickly, on 10 july 1964, with amemorandum that not
only confirmed his earlier request forﬂof N nding for the six-
month design analysis effort (to which of CIA funds), but
further asked that “the remainder of th sought in FY6S be set aside for
. Program B use, pending the outcome of the initial tasks scheduled for a period of six
months.”® That Wheelon’s plans for FULCRUM went well beyond “comparative
studies” is clear from a summary of the program which was attached to a memoran-
dum from Wheelon to the DDCI, dated 23 June 1964.5' In that document, a funding
requirement of between — for FY6S thru FY69 is

summarized.
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Ao on 10 july 1965 Jackson D Savey was aamed TULCRUM Project
AManager. Manay was eng of 11 senios engoeers Riredd froms industry by Wheelon,
using a separate, higher pav scale tor scientists an! enwinears that had been
established when the DDSAT was organized Maney was Chict of DRSS T (R
N | o suppedted by a project engaeer, Losjie 1 eky ranother recent
hires. and an execativesadministrative officer, Jolbn N M Aon The quality ol the
FULCRUM statf was demonstrated by the fact that Dirks. the ~iathes” of the
new-real-time syatem, later became the CIA'S DDST, and Mcdizhon ended his CIA
career a8 DDCE Clearly, McCone and Wheelon were very sentoas ¢ hout building a
sirong space svstem development and management Capabilin,

Deputy Secretary of Defense Cyrus Lestie C. A
VANCE DIRKS

Ralific aton 0. the need (68 a new reconnaissance system was recorded by the
USIB on 27 Julh 1904 itapproved, as guidance to the NRO. the recommendation af
e Committee on Overhead Reconnaissance (COMOR) 1hat there was a need for a
soarc h and surveiliance svstem capable of CORONA coverage and GAMBIT resoly-
tion - This echoed the CIA justification for FULCRUM, which had been presented as
2 svstemto replace both CORONA and GAMBIT awith concomitant reduction in tolal

COsSIs;.
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Vance Sets I.imits on FULCRUM

. An important, but somewhat limiting, step was taken as a resultof 2 29 July 1964
letter from Deputy Defense Secretary Vance to DCI McCone* and a subsequent
meeting on 11 August 1964 attended by Vance, McCone, Fubini, and McMillan. In
the 29 July letter, Vance had iterated the agreed-upon objective of FULCRUM: to

~ establish, in an expeditious manner, definitive data on the technical issues critical to

the performance or success of the camera. Vance stated his belief that the FULCRUM
effort should be directed toward and limited to:

1. Initial design, fabrication of an engineering model, and definitive testing of the
complete film-transport mechanism.

2. Preliminary optical and mechanical design of the rotating camera, limited to the
amount necessary to establish a model suitably simulating the camera’s mass
inertia, balance, and flexural stiffness; thls model should be dynamically tested
with prototype bearings.

Vance further stated that actlvmes should be conducted under the following
general conditions:

e Underthe aegis of the NRO, with full information on activities and progress made
available to the NRO at all times.

¢ Separate contracts for items 1 and 2, above.
» Consideration of competitive bidding on item 1, above. _

» Application of funds only to specific contracts, each defined by a negotiated
statement of work approved by the NRO and accompanied by a definitive
contractor cost estimate.

s No contracts for items not covered in items 1 and 2 above (that is no contracts
for system integration, spacecraft design, reentry vehicle design, and so forth).

* An individual in the CIA to be identified as responsible for the contract.

Vance provided several additional minor suggestions relative to the activities
. and requested McCone's comments.®

McCone expressed his general agreement on 11 August 1964.% it is recorded
that “Mr. McCone stated that it was not his intention to establish within the CIA a
unilateral capability for development and operation of space systems.”"” He believed
that responsibility for launching and on-orbit operation of systems would remain with
the Air Force. it was also agreed that should a FULCRUM development be undertaken,
the CIA would not do system engineering in-house, but would rely on a contractor for
- that function.
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" In addition to the camera work described by Vance, it was agreed that a system
 design study would be undertaken on FULCRUM. These terms were specified:

¢ The study would be conducted by a contractor, or contractors, and limited to
about a six-month period. .

" o No commitment to a subsequent development would be made.

* Should a development be undertaken, contractors would again be selected by
competition and the study contractor(s) would have an opportunity to bid.

o If feasible, study contractor(s) would be selected competitively.

- o The study would be under the aegis of the NRO and NRO funds would be
authorized against firm. negotiated proposals.

The 11 August meeting was followed two days later by another meeting
" attended by McMillan, Wheelon, Brig. Gen. James T. Stewart (Director of the NRO
Staff), Maxey, McMahon, and Col. Strand (McMillan's military aide) to discuss the
scope of Phase-! activity in Project FULCRUM. McMillan saw Phase-1 as “a period of
system design study; that in addition to study efforts regarding camera design and fast
film transport, should also consider the housing for the payload such as the
spacecraft.” He suggested that “the Titan-1il married to an Agena” be considered and
went on to state “that the National Reconnaissance Program was ripe for a new
_recovery vehicle and possibly two.” He acknowledged “that the FULCRUM RNV
requirements were far more demanding than anything we now have.” During the
meeting McMillan questioned the CIA's role in system engineering and technical
direction, an issue which was not resolved for two months.*

McCone Broadens the Limits on FULCRUM

Itis clear from a 14 August McCone memorandum® that thus far Wheelon had

_only a limited mandate in FULCRUM. in the memorandum, McCone said he would

*make two points abundantly clear” with regard to the handling of FULCRUM
contracts:

* 1. *“There shall be no commitment, contractual or implied, that we are to proceed
past the authorized research and development (R& D) work on the film-handling
mechanism and the camera, which includes developmental mockups built in
sufficient detail to answer or to disprove all questions or doubts concerning
feasibility and, with respect to the spacecraft and reentry vehicle, conceptual
designs and sufficient detailed engineering to present accurate determinations
as to weight of the total assembly and compatibility with the launcher.
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2. You will employ engineers and contractors to the fullest possible extent,
reserving as ‘in-house activities’ responsibilities for supervision and guidance of
the engineers and contractors. | wish you to avoid as far as possible unnecessar-
ily building an in-house capability, restricting the expansion of your staff, if any
is required, to such additions as are necessary to adequately supervise the work
of the engineers and the contractors.”

McCone went on fto state that this guidance specifically indicated:

* Employment of an architect-engineer or system engineering contractor to be
responsible for developing plans, specifications, etc., for all phases of the
project.

o Competitive contracts with two or more contractors for the film-transport
mechani_sm. »

e A contract for the camera, recognizing that it probably could not be competitive
because of the ltek input to the FULCRUM concept.

* Competitive contracts for the design of the spacecraft, éswming that competitors
would introduce first-phase conceptual plans, from which the winning contrac-
tor would be chosen and authorized to proceed with detailed engineering.

While McCone's direction to Wheelon was somewhat limiting, it still went
beyond the DCI's agreement with Vance. The Vance letter had limited current
FULCRUM efforts to design, fabrication, and testing of the film-transport mechanism
and preliminary optical and mechanical design of the camera; it precluded contract-
ing for anything beyond that activity. In addition, it specifically precluded “system
integration, spacecraft design, r/v design, etc.” Thus, only three days after his
11 August meeting with Vance, where he had agreed to Vance’s plan, McCone was
telling Wheelon that he was authorized to proceed with items precluded by the Vance
plan. (McCone’s direction is not inconsistent with McMillan’s views on the scope of
the Phase-l effort, as reflected in his comments during his meeting with Wheelon on
" 13 August 1964.) McCone’s letterto Wheelon is interesting from another point of view
in that he is seemingly authorizing a staff buildup only for the purpose of allowing
Wheelon to “adequately supervise the work of the engineers and the contractors.”
‘From this wording it would appear that the *engineers” referred to were not to be
people of Wheelon’s organization. This despite McCone's clear approval of Wheelon’s
unique pay scale for scientists and engineers, a factor which allowed Wheelon to
build an in-house technical capability of very high quality.

Internal CIA comrespondence then circulated, allowing the FULCRUM effort to
proceed. In a 27 August 1964 memorandum™ to the DDS&T, DDCI Lt. Gen.
Marshall S. Carter provided additional DCl-approved guidelines for organization and
direction of the FULCRUM program. On 31 August, Wheelon responded with an internal
CIA plan and terms of reference;’' these were approved by McCone and Carter on
1 September.
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Vance-McCone and System Engineering/Technical Direction (SE/TD)

Although Wheelon's letter of 31 August was purportedly hoth terms of reference
and a program plan, what it really amounted to was a brief history, mention of the
principal tasks to be accomplished, and an idea of who would be tasked to do what
in the near future. The actians envisaged were consistent with early instructions from
both Vance and McCone on FULCRUM. Despite this fact, there were persistent areas
of disagreement as to what was to be done by the CIA on FULCRUM.

In a 4 September letter to McCone, Vance called attention to the fact that the
FULCRUM program direction issued by DDCI Carter on 27 August did not reflect the
Vance-McCone agreement in one very important detail.” The area of contention was
the planned role of the FULCRUM system engineering contractor. Vance now added
something to the previously identified system engineering contractor’s title, making
him the SE/TD contractor. Adding the technical direction role to the contractor’s

_responsibility meant to Vance that CiA cmployees would not provide technical
direction to FULCRUM.

The usage “SE/TD” had come into being over a decade earlier in the Air Force’s
ballistic missile program. The Air Force had originally charged the Ramo-Woolridge
Company with an SE/TD function for that program. It should be noted that while

R did indeed do (and now, as TRW Corporation, still does) system engineering for
the ballistic missile program, its technical direction function was not a clear
unirammeled activity. The problem was simply that the government could not devise
a contractual procedure ior allowing one contractor (the SE/TD contractor) to direct
the technical affairs of another contractor (the “performing contractor”) whose
contract was with the same government activity as the SE/TD contractor’s. It was easy
enough if the performing contractor was a subcontractor to the contractor responsible
for SE/TD; the problem arose when both held prime contracts with the government.
Most technical direction involves changing, in some form, the scope of effort the
performing contractor is undertaking. Such a “change in scope” inevitably brings the
government into the process. it is not recorded why Vance, in face of the Defense
Department’s operational experience with difficulties inherent in “technical direc-
tion,” chose to take such a strong position on having a contractor, as opposed to CIA
people, perform that direction on FULCRUM.

Itcan be surmised that staff members of the Office of the Secretary of Defense—
who had not faced the realities of operating an SE/TD contract—may have suggested
the approach to Vance in order to forestall a buildup of technical management
‘capability in the CIA’s fledgling DS&T, possibly seeing it as either competitive with,
or redundant to, existing management assels of the Air Force.

The issue was not quickly or easily resolved. It was discussed, without conclu-
sions by Vance, McCone, McMillan, Carter, and Fubini in a 14 October meeting.
Neither was it resolved in a 21 October telephone conversation between McMillan
and Wheelon. In response to McMillan’s question as to “whether the DCI had made
any determination about incorporating technical direction language into the
FULCRUM systems engineering contract . . .Wheelon stated that if the NRO had the
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impression the DC! was considering such a move, it was mistaken. Dr. Wheelon
indicated that C1A had absolulely no intention of incorporating technical direction in
the way he and Dr. McMillan understood the term.””* The available record indicates
that at a subsequent NRO Executive Committee™ budget session it was stated that
. *McCone would review the contractual language defining the SE/TD role of the
" Aerospace [Corporation] on GAMBIT” to see if he considered that approach appro-
priate for FULCRUM., It should be noted that Aerospace Comoration had system
engineering responsibility, but no technical direction role, in that program. Whether
McCone made such a review is not recorded; however, technical direction remained
a ClA, not a contractor, responsibility.

Meanwhile, work on FULCRUM was proceeding. Wheelon asked McMillan to
- keep him informed on current and planned reentry vehicles “so that we do not design
two capsules where one might be justified;” he also informed McMillan that, at
McCone’s direction, he was looking at both the Titan-li and the planned Titan-lll
booster systems for FULCRUM (and other applications) and requested additional
Titan-)ll data.”

In September, the CIA began actions which resulted in the competitive selection
of General Electric (GE) as the spacecraft contractor and Avco as the reentry vehicle
~ contractor for the Phase-! FULCRUM study (which began in September 1964 and
would end on 31 january 1965). The planned funding for Phase-l was
and was to be followed by Phase-1i (development, production, and operation of the
system), which was to begin on 1 March 1965.7

On 1 September, Wheelon, “with the knowledge and concurrence of the DCI
. ., created a Special Projects Staff (SPS), as an interim mechanism for managing the
. CIA’s NRP activities. The personnel ceiling and incumbents of the Systems Analysis
Staff of the “S&T" were made available to SPS, and Mr. Jackson Maxey was named
Chief of this temporary management staff.” (Maxey had headed the Systems Analysis
Staff). SPS, as a formal organization, did not come into being until early 1965.”

In early December 1964, concemn over the validity of booster costs and the
availability of boosters led Maxey, John Crowley,” McMahon, and Richard Delauer
(of STL/TRW) to visit the Martin Company plant in Denver, Colorado, where Titan
- vehicles were produced. They concluded that “no technical bottlenecks existed in
supplying missiles” nor “in getting adeguate resources via Martin/Denver to run a
completely civilianized launching facility.”” The *“civilianized launching
facility"concept would have required the CIA (o contract directly with Martin, for not
only the booster but for all faunching services up to injection into orbit. Martin
preferred this approach and noted that selecting it should save about 20 percent as
compared to purchasing through the Air Force. Such-an arrangemem was nol,
however, consummated.
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Section 7

Competing Claimants: FULCRUM and §-2

In early 1964, befare the CIA got under way on FULCRUM, the DNRO had
authorized SAFSP to begin two separate efforts for formulating a concept and
preliminary design of the photographic payloads for an optimal search and broad-
coverage satellite system. These efforts had been given the designator $-2. At Eastman
Kodak, S-2 work had begun in the fall of 1963, when SAFSP redirected Eastman
" Kodak’s work on VALLEY.® At ftek, S-2 work did not begin until 18 November 1963.
Both Kodak and Itek had completed S-2 preliminary designs by September 1964, just
when the CIA was starting its Phase-| FULCRUM program. The same month, SAFSP
broadened its S-2 efforts, offering similar contracts to Fairchild Camera and Instru-
ment Company and to the Perkin-Elmer Company. Perkin Elmer declined, but
Fairchild began “a five-month design study which produced a design concept which
pushed the state of the art in refractive optics.”® In December 1964, the SAFSP
_ Advanced Development Project Office, under Col. Paul Heran, “initiated competilive
parametric studies of a possible orbiting vehicle at both Lockheed and General
Electric, and . . . began investigation of booster requirements,”* in support of S-2.

In the early 1960s, intercommunication among NRO Program Offices was not
very effective. As an example, it was not until August 1964 that the “CIA received
informal word that Dr. McMillan (through SAFSP, Maj. Gen. Greer) had started efforts
in competition with FULCRUM on behalf of the Air Force at Eastman, Fairchild, and
- Itek.® As previously noted, the Eastman Kodak and ltek efforts had been going on for
10 months or more; the Fairchild effort was contractual a month after the “informal
word.” Wheelon, in reporting this to DDCI Carter, look the erroneous * view that CIA
efforts on FULCRUM had stimulated competitive studies within the Air Force; he
opined that it was “shameful to lcarn about it from private industry.”® it should be
noted that, as a result of the Land Panel review of FULCRUM on 25 June 1964,
Wheelon had been aware that the Air Force’s VALLEY program “was designed to

accomplish the same result as FULCRUM, but in a different manner.*%

There were persistent differences of opinion as to what the CIA had been
authorized to do on FULCRUM. In a 29 September 1964 memorandum to Wheelon,
McMillan noted that he had been advised that the CIA had initiated funded spacecraft
and recovery vehicle competitions. McMillan considered these premature and notin
conformance with the 11 August NRP ExCom agreements; he requested suspension
of further efforts until the situation had been considered by the ExCom. In McMillan’s
~ view, all that the 11 August agreement permitted was “in addition to preliminary
design in the FULCRUM camera, and design and test of the film transport system, a
contractor should be engaged to conduct a comprehensive systems design study
centered on the FULCRUM concept.”™ Weelon responded that the CIA’s plans,
which included the spacecraft and reentry vehicle efforts, were those agreed to in a
meeting allended by Vance, McCone, Fubini, and Eugene Kiefer, Deputy Director of
" the NRO. He said that at this meeting McCone had included efforts beyond those cited
by McMillan (in his 29 September memorandam to Wheelon) and the group had
agreed with McCone's presentation.™
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The Vance-McMillan Task Force and Steering Group

-With the completion of task 1 of the FULCRUM program in sight and the
completion of the payload preliminary designs of S-2 accomplished, it seemed an
appropriate time for Vance to propose that McMillan set up a task force, guided by

-a steering group, “to assure that the approach or approaches selected for future
development of a new search and/or surveillance system fulfilled all national
requirements and were, in fact, the best options available.”* Vance told McCone of
his intention on 19 November 1964 and said “that he had asked the group to examine
information needs, determine technical and operational criteria, and present an
evaluation of the most promising alternative search and/or surveillance satellite
systems which might be included in the NRP."° He envisaged the task force as
operating in the Washington arca on cssentially a full-time basis. Vance asked
-McCone to provide a CIA representative to both the task force and its parent steering
group. On 8 December, the CIA designated two representatives to the steering group:
Gen. Carter nominated Huntington Sheldon as the initial CIA representative; he also
named Arthur Lundahi, Director of the NPIC. (Sheldon was replaced by
Dr. Max S. Oldham on 14 December.)

Despite CIA “participation” in McMillian‘s task force and steering group i soon
became evident that the Agency had misgivings about the focus and purpose of the
activity. On 25 November, McMillan asked Wheelon to furnish a FULCRUM briefing
on 9 December to “the steering group for the new NRO Search/Surveillance Satellite
Systern.” ?' On 30 Novembcr, Wheclon responded that “he would have to await
instructions from ‘his boss’ before agreeing to brief the steering group as requested”
and added that “his organization was not persuaded that the steering group was a

proper or good idea."

" In a discussion with McMillan in early December, DDCI Carter referred to
“MeMillan’s request that the steering group be briefed on FULCRUM on 9 December
1964 and “advised that Mr. McCone’s letter to Secretary Vance had excluded
FULCRUM from the consideration of the steering group” and that *he would discuss
the matter with Mr. McCone as the first order of business after his [McCone's]
return.” In a 14 December 1964 memorandum for McMilian, Carter pointed out that
participation by CIA peoplc in the work of the steering group and task force did not
in any way commit the DCl or the CIA to the findings of these groups, specifying that
they were participating as individuals who had the technical competence needed *in
"Dr. McMillan’s studies” and that “substantive actions developed as the result of
studies;‘. . would be subject to the approval of the DCl and, as appropriate, the
usis.”

The Land Panel and FULCRUM

It should be noted that despite the painstaking establishment of a steering group
and task force at the behest of the Deputy Secretary of Defense, there is no evidence
. that these activities accomplished their assigned functions. It turned out that the CIA
actually performed the basic system evaluation, using one of its high-level technical
advisory groups, headed by Dr. Edwin Land. In July 1964, on McCone’s initiative, the
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Land Panel had independently evaluated the FULCRUM concept and had recom-
mended a six-month feasibility study, which was now nearing completion. In early
February, DDCI Carter, acting for McCone, informed “the people in the Pentagon that
he was going to convene a panel of technical experts, and that before February was
over he expected that FULCRUM would either be cancelled or going as a full-scale
development effort.”” On 16 February, Carter stated that “Land had agreed 10
reconvene his panel to evaluate the results of the [FULCRUM] feasibility program, but
that CIA did not feel that it should include govemment people.”* In a meeting
attended by Land, Wheelon, McMillan, and Fubini on 16 February 1965, the
following were chosen to serve on the Panel: Dr. Edwin Land, chairman; Dr. Sidney
Drell; Dr. Donald Ling; Dr. James Baker; Dr. Allen Puckett; Dr. Edwin Purcell; and
Dr. Joseph Shea. (Dr. James Killian and Dr. William Duke were also named but were
unable to serve.)"’

As a prelude o this critically important evaluation, a briefing on the status of
FULCRUM was given at Itek on 18 January 1965. Attendance was large: the CIA was
represented in addition to Land, by McCone, Wheelon, Maxey, Crowley, Dirks, and
McMahon; the DoD was represented by Fubini, McMillan, Gen. Stewart,
Col. David Carter, and Maj. Larry Skantze. ltek had senior representation: President
Richard Lindsey, Walter Levison, Richard Philbrick, Edward Campbell, john Wolfe,
Frank Madden, and Cal Morser and his project staff. After an extensive briefing and
tour, with many questions raised by Fubini, DCl McCone asked ltek some searching
questions of his own. Among these, he asked if this system was the very best the
company could do! Lindsey replied that it was “not a perfect system but another year
of study would only produce marginal gains.” McCone then asked, “Is this the best
approach?” Lindsey replied, “Yes, considering the constraints.” Wolfe said “Yes, at
the moment.” Levison said “Yes, within a given set of constraints, this comes close to
optimum, considering technical reach, manufacturability, and operability.” The
record of the meeting notes that ltek “had been forced to say that the technical
approach was the right magnitude and the approach was optimum.”*

While Land was willing to provide his own technical counsel to the CIA, he felt
that the panel should also be exposed to the other search system studies (5-2) by
Eastman Kodak, Itek, and Fairchild Camera and instrument Company) “in order to
make a balanced evaluation.”™ Knowledge of S-2 efforts was seen as relevant to the
Land panel, especially since McMillan had outlined them to McCone in a 22 January
1965 letter (which McMillan had intended to serve as background prior to a detailed
briefing to McCone and Vance scheduled for 2 February 1965).'™ To complete the
information exchange, on 11 February 1965, Wheelon forwarded to the DNRO work
statements of the CIA’s FULCRUM study contracts for the camera (at ltek and Perkin-
Elmer), alternative fast film transports (STL and RCA), systems engineering and
assembly (SEAC)'*' (STL), spacecraft (GE), and recovery vehicle Avco).'®?

Land, whose panel was scheduled to meet in the Boston area on 23 and
24 February, asked that terms of reference for his panel’s deliberations be established
clearly. McCone, who had expressed the view that the panel would be acting as a
technical advisor to Vance and himself (the NRO ExCom), agreed to go to Boston on
23 February to clarify the terms of reference and to summarize USI8 requirements for
a new search system. Carter invited Vance to join McCone.'®
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McCone and Wheelon had done their FULCRUM homework and, barring
unplanned developments, were confident of favorable consideration by the panel.

The Itek Episode

In late 1964 and early 1965, ClA-ltek relations were not at their best. The CIA
was (naturally) pushing hard to ensure that its contractors’ work supported a go-ahead
decision on FULCRUM. in September 1964, itek had proposed a work statement that -
would encompass work both on the earlier-selected twin 60-inch /3.0 optic camera
design and on a 1/4 focal-length system (later changed to a 1/3 system).!™ After ltek
demonstrated adequate availability of personnel, CIA had authorized work on both
configurations “emphasizing the twin optical bar has priority.'” Subsequently, in
November, when ltek fell behind schedule, the CIA, after consideration of the pros
and cons involved, cancelled the 1/3 focal-length effort. Itek considered this a serious
mistake and protested the cancellation, to no avail. Relationship problermns between
the CIA and ltek continued, and on 11 January 1965, a discussion was held among
CIA FULCRUM personnel and Walter Levison and Richard Philbrick concerning
prerogatives of the program.'™ At a subsequent informal meetingon 16 January 1965
at the residence of ltek’s president, Frank Lindsey, there was “every indication that
earlier differences had been resolved and management was most anxious togeton
with” the job.'” One technical issue which persisied concerned the angle through
which the camera system wouldscan. The C1A had wanted—and itek had proposed—
a scan angle of 120 degrees (60 degrees each side of nadir). Subsequently, Itek
became concerned that this angle was too large and seriously prejudiced the
FULCRUM design; on 19 February 1965, Lindsey sent a letter to Wheelon to this
effect.'o®

The 120-degree scan issue was a critical element at a weekend meeting in
Washington on 21 February, which Wheelon had called to review the planned itek
presentation for the all-important Land Panel meeting on the 23rd. At issue was
whether or not Itek was required, by contract, to design for the 120-degree scan. The
Itek representative was program manager John Wolfe. He recalls that Wheelon asked
Maxey and Dirks whether they considered the 120-degree scan “a requirement.”
They replied in the negative. At this juncture john McMahon joined the meeting and
was asked the same question by Wheelon. McMahon, who handled contracts and

" administration, replied that the 1.20-degree scan was a contractual requirement. inthe
ensuing discussion, Wolfe was told that this issue was inappropriate for the Land Panel
briefing.!®Wolfe was sufficiently concerned that he contacted his boss, Levison, who
was on an unrelated business trip to Chicago with Lindsey and Frank Madden of ltek.
The matter was of such importance that Lindsey, Levison, and Madden discussed it
for two hours."®

On Tuesday, 23 February, the Land Panel convened at ltek’s Boston facility for
a briefing on FULCRUM work and on the results of the search-system studies
(sponsored by the Air Force and done by Kodak, ltck, and Fairchild).'" The next
momming, 24 Fcbruary, at a breakfast mecting, the Itek managers concluded that
circumstances were such that they could not retain their “technical integrity” if they
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- continued (sole source) participation in the FULCRUM program."? The painfulness
of this decision 10 a small company was evident, considering that the anticipated
FULCRUM effort would be four times the size of ltek’s then-current work on
CORONA,; furthermore, a refusal to continue on FULCRUM would certainly not
endear ltek to its best customer—CIA. '

A final decision was made that afternoon. & was agreed that Lindsey would
inform DCI McCone and that Levison would inform DNRO McMillan and Edwin Land
- ofthe ltek decision as soon as possible. " Levison called Col. Paul E. Worthman, Chief

of Plans on the NRO Staff, and made “the following remarkable announcement: ‘For

a multitude of reasons, ltck has come to a corporate decision that it cannot accept the

follow-on to FULCRUM, even if it is offered.’” The decision was not his, but was that

ofthe company and he stated “that there were no conditions which would change this

attitude.”"* Levison asked Worthman for advice on how to handle this obviously
- awkward situation. Worthman urged ltek to advise McCone (or whoever was acting

in his stead) with utmost dispatch, particularly as the Land Panel was in the process
~ of issuing highly influential recommendations on the future of FULCRUM. Shortly
thereafter, Levison called Worthman again to report that Lindsey, unable to reach
McCone, had advised John Bross, a senior member of the DCI staff, of hek’s
decision.'"s Levison asked Worthman to arrange a meeting with Land and McMillan;
Worthman contacted McMillan and urged him to call Levison,

- Consequently, late that afternoon, Levison and Wolfe met with Land and
. McMillan at the Polaroid Corporation in Cambridge (where the panel was meeting in
executive session). When Land and McMillan came out of the conference room to
speak with Levison, they were joined by Wheelon, who had been sitting with the
panel. (Wheelon's presence caused Levison to approachthe discussion more formally
than he had intended; Levison, a long-time acquaintance of Land, had hoped to keep
his words informal and off the record.) Levison announced the Itek decision;'' he
added that although Lindsey had not been able to reach McCone (reaching Bross
instead) Lindsey and Philbrick were on their way to Washington, hoping to see
McConethat evening.'” In a subsequent discussion with McMillan, the itek represen-
tatives said they believed that “they could not maintain “technical integrity’ if they
undertook a development project for FULCRUM with as little technical control over
the project as they had been allowed during their work up to this time. ltek felt that
the rotating optical bar technique to be used in FULCRUM could not be justified
unless there was a firm requirement for scan angles of 120 degrees or more.”''® To
complicate the matter, DNRO McMillan, in a 25 February 1965 memorandum''? for
~ Vance, advised him of an earlier meeting with Levison. At that time, McMillan had

expected to recommend to Vance and Defense Secretary McNamara the develop-
mentof a general search camera system other than thase being studied by Itek (either
for ClA or the Air Force). He felt that the Itek staff should be aware of his views so that
it might have an opportunity to present ltek’s side of the matter.
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Whether or not the DNRO’s views had an effect on Itek's conclusion to
withdraw from FULCRUM cannot be determined. There exist, however, some
interesting, but erroneous, views of McMillan’s role in the events of late February
1965. ClIA records of that period contain the statement *A year later, it was leamed
by ClA that the day before the briefing of the Land Panel in February 1965, the DNRO
(McMillan) had given a development contract to Eastman Kodak for the follow-on
search satellite system, ' ® that is, a program go-ahead. The only thing thatdid happen
in the Program A (SAFSP) efforts on a new search system was the May 1965 transfer
of the S-2 effort from the applied research/advanced technology category under
SAFSP-6 to project status under 2t McMillan had authorized planning for
$-2 as a system, but had limited all work to a study level “pending an official system
go-ahead.” Clearly, McMillan would need the NRO ExCom's approval for a new
system start and, since the DCI was a member of ExCom, it is difficult to understand
how the CIA came to believe that McMillan had authorized a system go-ahead
without McCone’s knowledge. The record indicates that McCone was too deeply
involved in NRO matters and too supportive of Wheelon’s FULCRUM efforts to be
unaware of, or to countenance, an independent step by McMillan. Furthermore, in
September 1965, not only was Eastman Kodak not developing the S-2 camera
payload, but also its study cffort in S-2 had been sharply curtailed and it had been
directed “to submit aplan for the early termination of all §-2 activity at Eastman Kodak
andcontinuance of the Eastman Kodak design at Itek.”*2 All Kodak work on S-2 ended
by early 1966.'3 :

Perkin-Elmer Joins the FULCRUM First Team

While the situation was complex (and the reasons for ltck’s action equally so),
the net effect of these incidents was a slowdown in the pace of FULCRUM. The CIA
had hoped and expected that the Land Panel findings would be the basis for early
approval of FULCRUM by the ExCom. In arder 1o preserve FULCRUM sensor work
and the momentum of the project, the CIA quickly arranged to transfer Itek’s work 1o
the Perkin-Elmer Company of Norwalk, Connecticut; Perkin-Elmer had been under
ClA contract, as a backup to ltek, since June 1964."* It had not been supported at the
same level as ltek and, therefore, had to make up for much lost time. John McMahon
recalls that when the NRO had previously given him an additional dollars to
augment the FULCRUM effort, he had allocated o)

Perkin-Elmer.'®

The CIA action 1o strengthen Perkin-Elmer activity was initiated at two high-
level management meetings. Al the first, Maxey and Dirks met with Robert Sorenson,
vice president and general manager of the Electro-Optical Division, and Dr. Kenneth
Macleish, vice president and director of engineering, Electro-Optical Division. Dirks
asked if Perkin-Elmer could step up its effort on the FULCRUM program and assign
Milt Rosenau as the program manager. Sorenson replied, “Yes and yes—
unequivocally.” The CIA representatives did not explain why there was a change of
direction, only thatitwas a matter of great urgency.'? Shortly thereafter Wheelon met
with Chester Nimitz, Perkin-Elmer President and Chief Executive Officer/and asked
if Perkin-Eimer could take over the program started by Itek. Nimitz agreed to accept
the challenge.'?
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Perkin-Elmer FULCRUM Camera Optics

The Land Panel Recammendations
On 26 Apal 1963, the Land Panel ssued the findings of sts 23— 24 February
detiverat:on. In evaluating FLLCRUAS and sisilar studies at SAFSP, the panel had
considered the 1ollowing questions: ’

1. How contident «an one be that the device shall meet the performance goals?

. Are there critical technicai probiems in any one of the proposed systems. the |
sofution of which is not i hand?

e

3. 1 there a likelihood that unforeseen technical problems witl be encountered in
careving a particular design (o completion and operation?

4. In the light of one's judgment on the preceding questions, how great is the risk
of serious delave in reaching operational status and assuredoperational reliability 2+
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With regard to FULCRUM, the panel concludd that very significant progress

_ had been madc on key technical problems which had been identified in the panel’s

June 1964 evaluation. The mechanical aspects of rapid film transport appeared to be
under control and a simpler film path had been conceived. While the dynamic
problems of an earlier configuration had been circumvented in the present design, the
issue of rotational stability affected by the loading and unloading of very large film
spools, particularly with respect to reliable control of the spool’s dynamic balance
throughout a mission, remained an open concern. A majority of the panel concluded
that unless the 120-degree scan angle was an absolute requirement, a revolutionary
- development was not mandatory and an evolutionary approach at lower risk was
preferable. Finally, it concluded that the S-2 systems were reasonably conventional

in concept, representing “a relatively short evolutlonary approach from present -

practice.”'?®

Land, in an individual statement, held that “although this system (FULCRUM)
may not be optimum, the good progress to date and the more thorough system analysis
which has been done in this system, compared with others, justify at least tentative

" authorization for full-scale development. it should be remembcred that any of these
systems, at anywhere nearthe claimed cost, will actually save money over the present
operations, in addition to contributing greatly to the national seumty 1% The full
panel report concluded that: “The investigation undertaken in FULCRUM was
valuable, informative, and stimulating, even though it does not seem prudent to push
FULCRUM as a whole to conclusion. Far from regarding FULCRUM as something that
should not have been undertaken, we feel it.is exactly the kind of investigation that

. will be repeatedly needed and that its scope is probably the necessary one for

evaluation of any worthwhile fresh approach.”** It was clear that the pan