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COMMENTS OF NATIONAL RECONNAISSANCE HISTORY
BY LT GENERAL LEW{ ALLEN

The history is very interesting and, perhaps of necessity, is
based on the exchange of memoranda and written documents pgrtinent
to the time. However, in that process some undue attention may be
given to bureaucratic squabbling at the expense of some perspective.
For what it is worth, here is a personal, subjective view of some

-

of that interesting period. There are perhaps three major factors W
- ,‘ N

-
e

of photo-recce to be considered: (a) quality-resolution mainly, not

colof, stereo, shadow detail,l etc.; (b) quantity~-meaning broad area
coverage; and (c) timeliness. Thefe can be developed a logical

description of requiréments, as it relates to each factor, but in truth

(as Katz would say) the developrﬁents have been driven by the ''technological
imperative'' and the requirement here caught up later,

For instance, MOL was decided upon when DYNASOAR was
cancelled, because it was felt one shouldn't cancel something without
allowing some alternate program; a'I’ld many :felt it was es senfial that
DOD have some kind of man-in- sf’pace effort if the mational commitment
to Apollo was really going to generate a new era of manned space flight.
Having decided on MOL, it took some time to decide what to do with

it; and when nothing else made sense, the DORIAN mission was, in

some sense, forced. The DORIAN camera specifications were actually
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optimized to make maximum use of man's contribution and were
substantially off-.-optimurn for an unmanned application {e.g. focal
length too long)}. Once DORIAN was essentially a fact, it was judged
by some (Land Panel) that if one were to have such a high-quality,
manned system one must have an automated version for operation,

in the event that man proved difficult. This led to unmanned MOL,

a contradiction in terms and I think, in this case, the Land Panel

led the Government down an atrocious, illogical path based on
irrefutable, scientific logic and no practical judgment. The unmanned
version added greatly to the cost and complexity of MOL and, thus,

to its cancellation. When cancellation of MOL began to be seriously
consideréd, design studies were undertaken of an dptimized unmanned
DVHR'" system (you called it Hexador). This system was much less
expensive than MOL, performed better and its potential was used

as a basis for MOL termination. In fact, the argument had gone

full circle. On intelligence needs alonev one had difficulty justifying
the approximately $500 rnillion for '"Hexador, " yet $1 billion had beeﬁ
judged all right for MOL as a Lab aﬁd $2 billion for MOL/DORIAN,
but not $3 billion for the comple}; program that evolved and included
the automated version. In other words, the true basis of the justification
was the man. If it had not been for that "imperative, " it.is likely

that the course of action selected for factor (a) would have been
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evolutionary improvement of GAMBIT, as indeed we ultimately
oursued anyway.

With regard to factor (b) you have that history about right,
but it is useful to point-out that weighing a number of factors:
{(factors which have been sort of constant for 10 years and will remain
so about 10 more) -~ the size of Asia; the desire for about 3' resolution
to identify vehicles; the fact that film is the only way; the size of big
boosters (Titan III) - one reached a system description which was,
and is, about "ultimate. ' Its success has left factor (b) unfruitful
for further dreams.

Now (¢) =~ you describe all of the early attempts, but recall
the base of technology aﬁd the understénding of space recce was at a
relatively very low level, so conclusion can't be too profound. Still,
{c) is a factor to inspire dreams. Many ideas were promoted; some
simple, like several Corona on alert for rapid launch and call down -
implemented but never used - others complex and technically doubtful.
However, as the enormous value of overhead recce became more
appreciated, it was always the stl;;'ét-ergic cor;clzpt which dominated -
technological advancement of ‘Sovi.et weaponry - SALT - order of
battle, etc. ""C" was a factor to be worked on, but not worth much.

The thing that changed was the development of the solid state
array. SP had looked at similar approaches, but had been frightened

off by the low-image plane resolution - CIA was not quite so leery,

Approved for Release: 2022/04/18 C05099295



Approved for Release: 2022/04/18 C05099295
2 } 4

‘!
but their original system thoughts were modest ~- I believe to a very
major degrée that it was Land personally who made the big leap.
Remember, at the time he was investing several hundred million
of (effectively) his pe rsonal fortune in the SX70 -- a device no one
felt would work -- a device which took his remarkable inventions in
film and used a very ambitious system of micro-electronics - plus
bold optics and generated pictures in near real time. He had seen
and made a major person‘afcomnfli{‘:ment to a camera, which capitalized
on several major new technological achievements to do the "impossible. "
It was in that frame of mind that he challenged Les Dirks and said
the elements are here:

- solid state array

- integrated circuits for complex data processing

- large, fast optics ~S

- data link

- long-lived satellitgs

~ communications vsa}tiellites : -
In his view those elements were I)the quantumn leap - the challenge was
to design the system to use them - the need would appear. From that
point on, all argu:;nents for alternate systems were basically irrelevant.
The need was never really there, in a sense, -- the "technological

imperative' was the thing. As in VHR where the worth was apparently
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never quite 500 million, but the man was the thing. A readout
system really wasn't worth much, unless it had the elements above.
I had the cynical view during much of this period (not really shared

K
by McLucus or Schlesinger, I must say) that our wortli on FROG

I

or SPIN-SCAN was for the purpose of showing that it was not ma.ndatofy
to proceed with "K" -~ I felt if "K' were ended, FROG would not be
far behind; and, of course, the concern with "K' was quantitative -
cost, schedule, risk -~ wés it reé,lly Worth all that? Ma,ny felt not, but
felt obliged to generate alternatives, rather than oﬁly be negative.
Since the argument is quantitative, I have sometimes felt that in the
absence of Government measure s of merit, a test of Land's judgment
on the matter could be the profitability of the SX70 -- so far that has
got to be considered questionable. |

Although I supported FROG and SPINSCAN institutionally,
my heart wasn't in it -~ they should not have gone forward. Ihad a
conservative view of K, and still do, a remarkable technical vision,
but one it is possible the country ?ogld do without.- In a profi’c——loss
environment it wouldn't make it —"" like an SST - but that's conservation
I guess.

The view of history may not even be right, but it's very personal

and like few things in one's life has shaped my views of many other

things.

Approved for Release: 2022/04/18 C05099295



)=,

<

O~

. S.

Approved for Re‘lease: 20%2/04/1 8 C05099295
Iy R |

A remarkable aspect of "K' history is the awesome effectiveness
with which CIA and the Land Panel dedicated themselves to
su?porting "K't once Land made his basic commitment. The
only parallel in history is the unified dedication of the Romans

to the destruction of all Carthage.
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XVII RECCE SATELLITE R&D: CAPABILITIES IN READOUT,
CRISIS PESOLUTION AND VERY HIGH RESOLUTION

Although fundamental scientific research was the nominal
ission of the jfirst American satellites, reconnaissance had been
the principal justification for virtually all space-focused research
ard development undertaken in the United States before 1957. While
proposals for a variety of other space missions were advanced and

i : .

debated in those years, the lack of funding kep‘:}\most in a study

tatus. Except in preliminary work on the Samos -1 photo-~-readout

1)
«t

system, the slightly funded scientific satellite program called
YVanguard, and their respective vehicular components, relativ‘ely
vittle progress was made, When more adequate funding became
~nilable after the respectability of satellite research *ﬁas reestab-
lished late in 1957, there were in principle only no.r'nin’al constraints

e scope and direction of space-relevant resear ch and development,

on the s
in actuality, constraints were real and extensive, particularly for

military space programs.

Secretary of Defense Charles E. Wilson and Undersecrotary
.id L. Quarles held space programs in disfavor. Military sp
; were particularly unfashionable in the years between 19
The appearance of the first Soviet satellites in Octoner and
nber 1957 changed a funding stringency policy that had been most

e

ac
55

obvious during the budget crises of fiscal years 1957 and 1958, The

matter is discussed in some detall in Chapter T.

ne
i YELVH
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t the start of fiscal 1957 to a spending rate that approached $1000
millions a vear by fiscal 1962, th‘at expansion was not accompanied
by 2 comparable broadeniﬁg of applications. One rea_sbn was that
developing and ‘O“Jeraung military satellites proved to be many times

more expensive than had been anticipated. Money that might other-

i

]
P
e
431
®

have been spent on the development of new or special capa~
bilities was needed to carry on devglopmen‘c of early reconnaissance
systems. The Air Force also invested heavily in several ambitious
space programs that ultimately failed.™

Money was also at the heart of the second inhibitor: although

2

variety of attractive functions seemed to be operationally
achievable by 1960, the transformation of a laboratory-demonstrated

capability into a working orbital system proved to be enormously

Communications and missile-iaunch detection satellites were
zmong the most favored and least successful of first-generation
military space programs. Advent and Midas, quickly forgotten,
vare notorious examples. The tendency to understate probable cost
was not confined to space programs, of course, and in terms of
dollar overruns and program failures space programs could not

he considered major offenders. Nevertheless, military satellites
ware notoriously undercosted, and the frequency of prooram failure

o

was g uite hi "711
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expensive. A capability that was attractive when initially proposed

at modest cost became highly unattractive when real costs proved

reatly larger. That there were few operational military satellite

o

systems served to constrain efforts to adapt new capabilities to ex-
isting systems. Until 1964, Corona was the only photo-reconnaissance

rstem in operational use and for the remainder of the decade Gambit

was its sole companion. Although eventual replacement of Corona by
some more capable search system was all but certain as early as

16564, the system survived for another eight years; Garmbit performance
improved so markedly and steadily throughout the closing years of

the 1960s that no serious consideration of replacing it was enter-

tained until 1971, The quality and reliability of Corona and Gambit

operations tended to depreciate the attractiveness of competing
systems with unproven performance and uncertain costs.

Samos E-1, the »original photo~-readout satellite system was
clearly inferior to a successful Corona in all important respects;
the program was therefore cancelled after one launch failure and
one modestly successful flight. Improved' film readout systems
which had begun development in 1958 and 1959~-Samos E-2 and E-3~~
were cancelled in embryo, their own technical deficiencies and

their inferiority to Corona and Gambit being acknowledged in 1960

Handle Vig "~
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and 1961. The surprising manageability of Gambit in camera pointing
maneuvers and the potential of Gambit-3 brought about the 1964 ‘
demise of the Valley program, originally intended to provide a
capability for very high resolution photography, but at what eventually
bzcame an unacceptably high cost for the extent of improvement
provided, Samos E-5, the only photo-surveillance system that pro-
vided for recovering both camera and film, was a technical disaster
tainted by severe cost problems; such defects led to its cancellation

n December 1961, Samos E-6, once intended to supersede Corona,

1ok

was abandoned in January 1963 after five successive flight failures.
(Continuing improvements in Corona performance had made E-6
comparatively less appealing by the time cancellation became ad-
visable, but doubts about the ability of E-6 to perform as specified
also encouraged érogram termination.)® Dorian, the ultra-high=~
resolution camera subsystem intended for clandestine flight as

part of the Manned Orbiting Laboratory (MOL) program, was can-
celled in 1969 when budget problvems forced a choice between Hexagon
and MOL, Hexagon survival owed at least as much to institutional
pressures as to any certain advantages over the systems it was in-

tended to replace. (The 1965 assumption that Hexagon could perform

EXs

The various Samos E-series programs are covered in Volumes
iIA and IIB.
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the functions of both Corona and Gambit was overtaken by events,

The Corona program ended, but when Hexagon finally approached

operational readiness in 1971, Gambit-3 was demonstrating resolu-

tion capabilities that Hexagon could match only if extensively redesigned--
at great cost.)
Notwithstanding the repeated failure of efforts to provide new

atellite reconnaissance systems with capabilities surpassing those

o

o
F

{ Corona and Gambit, the decade of the 1960s was not in any sense

a disaster for satellite reconnaissance. Those years saw a continuing
progression through successively improved Corona and Gambit systems
to a Hexagon satellite with great--if still unproven~-potential.
(Hexagon did not fly until 1971.) Yet at the end of a decade of continuing
research and development, a readout capability still was unavailable
for photo satellites. Not one of several proposed search and high
resolution alternatives to the basic Corona and Gambit systems had
progressed to operation, not even the few comparatively low-cost
sariations on the basic systems that had been developed and required -
only the approval of reconnaissance program managers for trial

and eventual employment.

At

The fate of various Corona model improvement proposals has
been treated in Volume I and will not be further discussed here,
Howsaver, it is notable that institutional rather than technical or cost
factors were primarily responsible for the successive decisions to
abjure further improvement of Corona, excepting relatively modest
reliebility and resolution erman‘cement, in the years after 1966,

o

“y CLODE
'.:bhh‘.m" Wi a’" q‘) E,‘sz S % b
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Most new satellite reconnaissance systems proposed, some-~
times started, and eventually abandoned in the 1960s cogld he
fzulted om risk and cost grounds. Generally, there were no such
straightforward arguments against the several Gambit variants
developed in the same period. Rather, requirements were never

solidly validated for most, and there was constant high-level dis-

greement about whether attractive search, readout, and very-high-

23
kel

o

resclution capabilities should be incorporated in Gambit or déveloped
as largely new satellite reconnaissance systems. 7That proposals

ifor such improvements were recurrent, and that the essential pre-
liminary research and development were funded notwithstanding

those circumstances could be explained by two factors. First, Gambit
was the only photo satellite system readily available for meodificatio;
second, the composite of technical misadventure and cost growth that
had characterized several failed programs of the early 1960s had con-
vinced senior National Reconnaissance Office {NRO) officials that it
was better to modify existing systems than to invest in the more
costly, riskier course of developing totally new systems. Cost

tended to be the dominating consideration in such judgements,”™

This section is concerned with trends in photographic reconnais~
sance. It should be recalled, however, that various combinations of
the Agena vehicle and either Atlas or Thor boosters were employed
succassfully to orbit weather satellites, the Quill radar reconnaissance

eriment, and a compa_rigtixrel;r large number of scensor systems

S A ‘ [l iy
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Incremental improvement and modification as alternatives to
the development of new systems were not formally enunciated policies
cI the National Reconnaissance Program in the 1960s, Yet with the
sole exception of Hexagon, a combined search and surveillance system,
no entirely new photo reconnaissance satellite progressed steadily
toward operatioﬁa}. employment in those years. That Hexagon develop-
ment never faltered was more the consequence of institutional pre- |
ferences than of any compelling advantages Hexagon provided. Pro-
posed alternatives to Hexagon usually represented some multi-system
scheme of flying an improved Corona in combination with Gambit,

The only important exception was the 5-2 system favored by the

adaale
West Coast eleme nt of the National Reconnaissance Office” " during the

period before Hexagon was chosen, and that preference too had

#{continued)capable of detecting, locating, and identifying infrared

and electromagnetic emissions. Major subsystems developed in the
course of the Gambit and Corona programs sometimes were adapted to
such applications, NASA (National Aeronautics and Space Administation}
satellites alsp used techniques and devices developed initially for recon-
naissance operations (notably the photo readout system of Samos E-1,
which reappeared in Lunar Orbiter). And, of course, the Lanyard system
represented a "growth capability' that actually went into orbit, although

in the end it proved to be an incapable rival to either Corona or Gambit

and was dropped. Nevertheless, new capabilities somehow were dis~
approved or demonstrated incapability before they could appear as 'mew"
photo reconnaissance systems or as major modifications of existing systems.

.

Directorate of Special Projects; Program A.
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nstitutional overtones., S5-2 was in concept an extensively improved

pe

]

‘ersion of the unsuccessful Samos E-6, It was significantly less

dzpendent on new technological approaches and ingredients, at least

in its early phases, than was the proposal that eventually became

o

Hexagon.

Institutional learning--or perception--had a dominant influence

on the course of reconnaissance satellite development during the

1960s, but that fact was not openly conceded by the participants. The

two principal subgroups concerned with satellite reconnaissance
developed strikingly different viewpoints about appropriate system
development strategies. Even though neither the CIA nor the Directorate

of Special Projects ever explicitly defined preferred strategies, those »

differences were evident in the extended controversy that preceded the
eventual selection of Hexagon for development. Acquisition strategy
was also a significant but unacknowledged factor in disagreements

about how the NRP should add readout, crisis reconnaissance, backup

search, and very-high-resolution capabilities to the national inventory
toward the end of the decade.
As evidenced in the advocacy of the S-2 search ’Syste:r‘n'by the

Directorate of Special Projects (SAFSP) and Fulcrum by the CIA

% The origins and fate of the S-2, as a predecessor of what became

agon, are detailed inijlurne IIIB, Chapter XV.

e
WIRUAL
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and as reflected in the sometimes disharmonious consideration of

what to do about Frog (Film Readout--Gambit), VHR (Very-High-

Resolution--Gambit), and to a lesser extent Highboy and Higherboy

{backup search capability for Gambit), © twol very different deveioprﬁenﬁ
approaches \verAe in contention through the late 1960s., SAFSP had

‘ .
by 1964 become painfully acute to the risks associated with attempting
to develop reconnaissance systems that represented ''great leaps
forward.' Excepting Gambit, which in the end owed much to the
2xploitation of Corona concepts and technology, all of the many am-
bitious undertakings of the original Samos program had to be listed
as failures. Gambit was in difficult straits until Major General
Robert E. Greer and Colonel William G. King forced a design and
test simplification on that system in 1963, They and the project
specialists in SAFSP could not ignore or forget the problems that
ultimately caused the pre-operational cancellation of all the coriginal
Samos photo-reconnaissance systems. Moreover, they were closely

associated with a set of Air Force officers whose technical management

g Those systems are discussed individually in the section that

follows,

Gambit began life in the Samos environment though never formally

categorized as a Samos system.

\ /\ "\RF\%’\
\J
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of the Corona program in the years 1958-1963 had been strikingly
marked by engineering pragmatism and design conservatism. Those
officers, notably Colonels Paul E. Worthman, C. Lee Battle, and
Frank Buzard, recognized that Corona had been conceived and

initially operated as a low-risk sy stem--at least as compared to its

much more ambitious competitors of the time. Corona incorporated

as much as possible from existing off-the-shelf technology: basic
camera design, an existing satellite vehicle and booster, and whatever
was available in the way of proven subsystems from contemporary
missile and space programs. Yet with all that, Corona verged on
failure for its firsttwo years. Even the most radical of subsequent
alterations of Corona, the incorpo‘ration of stereo capability, repre-~
sented an accommodation of space-proven cameras to a rather ob-

"
vious potential,”™

The Quill project of 1963-1964 seemed another proof of the

validity of a policy of incremental acquisition: Quill was an

* That generalization, however accurate, does not in any way detract
from the significance of innovation in Corona, which was not only the
first successful photo reconnaissance satellite, but the first stereo
system, the first multiple~-capsule system, the first recoverable capsule
system...and so on, All such innovations were marked by gradualism
and incrementalism; that is the principal point.
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adaptation of existing aircraft-carried radar systems to the Agena-
Thor and a Corona reentry system. Iis SAFSP fnanager, Major

David D. Bradburn® emphasized those qualities of incrementalism
and iow-risk technology espoused by King, Battle, Worthman, and

Greer. Quill was a sparkling success.

Lanyard, though not competitive with Gambit or Corona be-
cause of inate optical limitations, represented a ''partial success'’

in an era of failures, and Lanyard was an adaptation of Corona con-

Q

epts to a much simplified Samos E-5 camera system. Greer and

JRO Director Joseph V. Charyk made a determined effort to pre- 7

2

serve the better parts of Samos E~6 in the short-lived SPAS-63/Spartan

project, again postulating that chances of program success were good- ~

because an incremental, low-risk approach was possible.
The other major institutional element of the satellite reconnais-
Pawid @ L\-o\xa»m& w*"“‘”‘“"‘“ "f{“ e i
sance program, the CIA, *was the sponsor of Fulcrum, a radically

new system with almost no technological antecedents in earlier

experience. The advocates of Fulcrum included no important parti-

cipants in Corona, and thus no one with the perceptions and institu~
tional memories common to the SAFSP group. Most senior Fulcrum

proponents viewed Corona from a perspective very different from that

= Later Director of Special Projects, NRO; asa general officer.
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of SAFSP, considering it to be innovative and technologically advanced
and attributing program success solely to management enterpri‘s‘e,
willingness to accept risks, and design ingenuity. *

In the effort to secure acceptance of S-2 rather than Fulcrum,
the SAFSP sponsors of the S-2 eventually incorporated many elements
of higher technical risk than were present in their early proposals,
Nevertheless, 5-2 essentially remained a growth version of what had
first been conceived as a readily achievable extensian of Samos E-6
and Corona; technology. Fulcrum, on the other hand, incorporated
so much untried and uncertain technology that the originally favored
CIA contractor {Itek Corporation) withdrew from the program in
the course of a dispute about what should be attempted and How. .
The disagreements over how to prdceed in developing new

photo-reconnaissance systems never extended to an explicit dis-

cussion of development strategies. Yet in the end the Frog vs Zaman

* That Corona had a higher failure ratio than Samos during the
first 15 mission attempts of each program was a generally ignored
fact of history. So was the circumstance that Corona had originally
been intended solely to provide a relatively cheap, quickly available,
interim satellite reconnaissance capability-~the kind of requirement
unlikely to encourage investment in high-risk technology. Excepting
possibly the legend that concurrency was responsible for the rapid
progress of the early Air Force ballistic missile program, there
appears to be no comparable instance of institutional amnesia in recent
technological history.
ek The dispute involved other factors, too. But technical design
vas the central issue. See Volume V for details.

+
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(Xennan), S-2 vs Fulcrum (Hexagon), and VHR-search-crisis

reconnaissance system selection processes were characterized by a
divergence of viewpoints that eventually became institutional. SAFSP,
and for the most part the NRO staff in Washington, usually favored

a relatively cor’;servative, incremental-growth approach to the opera-
tional employrnént of new photo-reconnaissance technologies. CIA
reconnalssance specialists, generally supported by the Liand Panel
{which reported to the President's Science Advisor) and respected
senior sclentists who advised the United States Inteliigence Board

and its subcommittees, consistently urged more adventuresome
approaches: new high capability systems little related in concept

to those in the operationa;l inventory and frequently incorporating design
approaches and technological elements untested in other than a
laboratory environment. The ''quantum jump' faction was excessively
optimistic about the tractability of new technology and little con-
cerned by the risks of technical, schedule, and cost difficulties.
Advocates of an incremental advance strategy tended to be overly
concerned about those factors., Neither the considerable scheduling,
technical and cost problems of the Hexagon program nor the eventual

success of that effort in overcoming such difficulties induced either

e

\.J{iihd
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faction to reappraise its basic position. The differences of viewpoint

that marked the Frog-Zaman discussions of 1969-1970 were haunﬁngly

reminiscent of those expressed five years earlier by the same insti-

tutional groups when S-2 and Fulcrum were the alternatives. Inter-

vening experience and learning were interpreted in ways that rein-
forced existing institutional preferences., The process has been called
mythography.

The importance of the events that marked development of
operationally feasible VHR, readout, and search capabilities for
Gambit in the years before 1970 derived not alone from the impres-
sive technological concepts they incorporated or their clever adaptation
to Gambit. All were eventually rejected, either for lack of a vali-
dating requirement or in favor of new systems embodying more am=-
bitious technical concepts. Such decisions reflected a preference for
large advances over incremental growth; for higher rather than lower
risk in schedule, cost, and performance; and for higher cost, multi-
function systems rather than lower-cost specialized systems. That
consistent expression of preference implicitly defined an acquisition
strategy for new national reconnaissance systems and imposed three

important constraints on the National Reconnaissance Program:
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dependence on a relatively few high-cost systems which, because of
cost, had to embody leng on-orbit operating lives; acceptance of
relatively long-term system development programsb {eight years
for Kennan as compared to less than two for.Corona, three and a
half for Gambit, two for ’_C_z_x_:t_é_]__]:,. one for Lianvyard, and about four
for Hexagon) with comparably larger development costs; and re-
liance on a few multi-function systems rather than many limited-
function systems that costless and could be built in larger guanti-
ties. The policy underlying the strategy (but again not explicitly
voiced) seemed to be one ofrexploiting attractive major advances in
reconnaissance technology shortly after their appearance rather than
adapting more thoroughly proven incrementally evolved capabilities.
In the first instance the technology usually dictated the requirerhent;
in the second, technology was made responsive to a2 requirement,
In both instances the requirements were expressed in terms of
national needs for satellite reconnaissance.

Qutside the reconnaissance community, a somewhat disorderly
debate about system acquisition strategies had been in progress
intermittently since 1967. Incremental development and techno-

logical conservatism were the nominal victors in 1970, as indicated
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by espousal of those policies at the highest levels of the Department
of Defense., Rut there, as in the National Reconnaissaﬁce Program,
the real choice of strategies for acquiring new systems was more
accurately reflected by the allocation of funds than by policy state~
ments., For ex;cxmple, the F-14, F-15, B-1 and Trident programs
were financed; z;lternatives involving improvements of such as the
¥-4, B-52, and Minuteman were rejected, In each instance the
admittedly much greater cost of wholly new systems was justified
by citing requirements for higher performance than incrementally
improved systems could nominally provide. At least in the
National Reconnaissance Program, the strikingly effective perfor-
mance of Hexagon when it becarme operational showed that on
occasion new, high-technical-risk systems could be successfully
developed~-though at the price of troublesome schedule slippages,
initially limited system performance, and rathér substantial cost

growth. Whether Frog, VHR, and Highboy/Higherboy would have

been operationally acceptable had they progressed to an operational
stage could only be conjectured, of course. Critics of the ''frontiers
of technology'! approach could cite the B-70, Skybolt, XF-103,

Concorde, and similar examples in support of their view. Advocates
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had the Oxcart, Hexagon, Minuteman and some comparable cases to

offer in refutation. And, in the last analysis, the advocates of '
'quantum jumps'' could argue that the failures of high-technology
systems were more frequent in the '"white world" than within the
comrmunity of reconnaissance systems, that the bureaucratic insti-
tutions of normal militafy service were usually incapable of carrying
ambitious high-technology progral:ns~ to successful conclusions, and
that the special circumstances of satellite reconnaissance plus the
unique skills available to the reconnaissance community permitted
developers to ignore or smash obstacles that would have crippled
less faveored programs.

‘"That argument was at least partly endorsed by the advocates of
incrementalism,who agreed that program unity and exemption from
the frivolities of ''‘conventional'' program control were essential
concommitants of mos‘cb R & D success. But they argued also that
cost, schedule, and technical performance goals were more’ likely
to be realized through progress in regular increments than through

spasmodic efforts to create new systems based on untried ''quantum

als

jump'* technology.”

%  The argument had first been cogently voiced by Robert Watson-
Watt, the "inventor'' of the British air defense radar system of World
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For systems with considerable national urgency, the arguments
for and against incrementalism tended to be academic~-~at least
through the early 1970s. In the real world, the United States was
able to bear whatever costs might be incurred Aby investments in

3

high~-risk technology and could afford to support parallel and backup
programs that lessened the dangers arising from the failure of a

primary program. That advantage might vanish in a development

*({continued) War II, who called his thesis "the policy of the third
best.' Much later, a small group of Rand Corporation analysts
examined the evidence for and against the hypothesis and in a series
of studies published between 19561 and 1970 suggested that historical
and statistical findings made the selection of an incremental approach
appropriate for all but a few exceptional programs of extreme na-
tional urgency. Even in such exceptional instances, they urged,

the chances of program success were significantly enhanced by
incrernentalism. The core of their argument was that system
performance dependent on new technology had to await the demon-~
stration of that technology, that only rarely could the availability

of new state~of-the-art technology be accelerated once an optimal
rate of resource investment had been realized, and that generally

it was less costly and more effective to develop the essential tech-
nology in recurrent increments. Major performance improvements
stemming from a common base of technology appeared more or

less at the same time regardless of whether developers used con-
current or incremental approaches; the '"concurrent' developments
generally were so delayed by the need to solve unanticipated tech-
nical problems that they became operationally available at the same
time as incrementally developed systems with comparable performance.
The central issue in most such disagreements was what risk each
proposed new systemn actually would incur. For the most part, even
obviously high risk systems were represented to be low risk by their

advocates,

%Y, '}\ - g
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environment characterized by severe funding constraints, of course.
Then, adequate but less costly performance advances of the sort

represented by Frog, Highboy/Higherboy, and VHR for Gambit

might be preferred to more costly, more risky, potentially more
éapabie systern:s. One of the dominant variables in the choice pro~
cess was requir.emerits. If requirements were derived from a
baseline of nominélly accessible technology, the more advanced and
riskier systems would almost always be chosen, whereas if a
requirerment were stated in need terms without regard for the
apparent achievability of performance, incrementally derived systems

could sometimes compete successfully.
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Gambit Readout Capabilities

Gambit with an inherent film readout capability became of

pressing interest in 1969, when President Richard Nixon endorsed

the notion of providing an operational near-real-time readout ca-
pability for satellite photography during his administration. &

But readout of film imagery, as a mode of satellite reconnaissance,

ate

- The statement had overtones of President John Kennedy's ''to
the moon in this decade!* goal. How strongly President Nixon felt
remains uncertain. He was quoted as having endorsed the goal

and the supporters of readout seized on his endorsement' as their
warrant for action. Advocates of competing technologies sometimes
questioned both the fact and the strength of the Presidential com-
mitment to readout, but there was no serious attempt to obtain
either a confirmation or a denial of the assumed Presidential de-
cision.  Not until the Gambit option had been rejected was there
great concern abou the matter, and by that timme Kennan had acquired
such institutional support that reconsideration of the earlier non-
specific readout "commitment! was infeasible. The only documentation
of the President's "commitment'' in the files of the National Recon- :
naissance Qffice is in the form of a minute citing a brief and general
statement by James R. Schlesinger in 1969. He then was a member .
of the Bureau of the Budget management staff; in 1973 he became '
Secretary of Defense. Given the President's self-acknowledged
ambiguity of expression in discussions with his staff, it is con-
celivable that his Ycommitment' to development of a photo-readout
satellite was slight and casual. But Schlesinger's well known habits
of precision in dtation argue against that circumstance. In any
case, by 1971 the matter was moot; once Kennan development had
received CIA and USIB endorsement, reversal of the development
decision was all but inconceivable,. Eventual financial or technical
difficulties might lead to program cancellation, of course, but that
was gquite another matter.

ot §
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had been a primary object of the satellite overflight program through
most of the 1950s and had been recurrently nominated for operational
development throughout the 1960s., For all practical purposes, the
operational feasibility of film readout had been demonstrated in

1961 tests of Sarﬁos E-1; the probability that readout techniques
beiter than those of E-1 could be developed had been experimentally
confirmed by 1964, Objections to the original Samos E-1 film read-
out technique mostly concerned limitations on resolution and data
transmission rates peculiar to the technology developed for Samos in
the 1950s. By 1965 advances in film, optics, processing methods,
and dafa transmission techniques had largely overcome those ob-
jections. In the interim, however, the original requirement had |
been overtaken by progress in film-recovery satellite technology and
had been weakened by continuing reappraisals of the need for a
readout capability. The objections to film readout as a basic mode
of satellite reconnaissance were compelling in the early 1360s; only
the appearaﬁces of a still more compelling requirement coupled with
an intriguing new approach could make readout sufficiently attractive

to insure the developme nt of a readout system for the 1970s.
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In January 1960, at the height of early enthusiasm for the |
original E-1 and E-2, eleven development-operational flights of the two
film readout systems were still in the schedule. By August of that
year, owing to redirection of the Samos program away from readout
and toward recovery, only six remained. In November the total was
reduced to five. The initial success of Corona, demonstrating the
operational feasibility of film recovery, had much to do with the cut-
back but the increasing cosfs of such competing systems as E-5 and
E-6 were the ultimate determinants. The data processing system
known as Subsystem I (the initial, not the Roman numeral} was essential
to Samos as originally laid dolwn, and Subsystern I was much more
costly, perf;)rmance deficient, and delayed in development than had
been pfedicted in 1959. ‘Finally, the advocates of readout in 1960
tended to bé Air Staff and Strategic Air Corﬁmand officials who
wanted. a systerm that would be Wholiy owned by SAC rather than
subject to the operatioﬁal control of a non-Air Force agent. The Air
Staff and SAC loocked on phofo readout as a means of providing early
warning of Soviet weapons concentrations; few in either the project
offices or the higher echelons of the Pentagon had realistic hopes that

the achievable readout capabilities could provide that competence.
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In any case, considerations stemming from Presidenf Eisenhower's
desire to keep satellite reconnaissance inconspicuous led the National
Security Council to veto the assignment of operational photo-readout
responsibilities to the Strategic Air Command.

The first E~-1 flight failed in October 1960 because of an Agena
malfunction arising in checkout errors during launch. The second,
irn January 1961, returhed photography which demonstrated a best
resolution capability of 100 feet from an altitude of about 260 nautical
miles. The results were not sufficiently promising to alter plans

to fly E-1 only enough to prove out inflight film processing, trans-.

mitting and receiving units, and image reconstruction technigues.
I.ess than two weeks after the second E-1 launch, plans for additional
1 ‘ :
on-orbit tests were cancelled.
Interest in E~-2 was limited even though that system promised
considerably higher resgolution than its immediate predecessor.

The film processing, data transmission, and ground equipment of

£-2 were at best modestly improved over those of E~1, and in mid-
1961 all three subsystems were still experiencing serious development -
problems. Nevertheless, because most of the costs of a test launch

had been incurred by that time, the first E-2 system was continued
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toward a test on orbit. When the launch attempt on 9 September

1961 ended in a booster explosion, Greer and Charyk decided to cancel
plans for a second trial and to discontinue the remainder of the E-2

2
development program.

Colonel King, project officer for the two early readout programs,
concluded on the evidence of the E~-1 flight returns and E-2 equipment
tests that the original film readout approach was an uneconomical
and technically defective sblution to the earth reconnaissance problem.
Speaking as the officer who had the longest and most direct experienqe
with readout technology, he argued that there was no point ‘What‘:e;/er
to an effort to transform disappointing 1960-level technology ‘intvo ’g
photo-readout system. An effective system, he maintained, requirec; ’
a capability for long orbital life, heavy payloads, boosteré abfl.e".%:o
put them into orbit, anci a ground-based readout capability cons:.derably
more effective than any then conceivable. He was conviﬁée;i that :
except for reuse of tape, anything a readout syétém of the time could

do a film recovery system could do better. In considerable part,

his distaste for film readout arose in the fact that long on-orbit
life implied relatively high orbits which, if only because of the greater

camera-to-subject distances involved, would insure that a film-
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oA DRAY
00
‘\ cr

Approved for Release: 2022/04/18 C05099295



Approved for Release: 2022/04/18 C05099295

By e, ol
" LR {

P DD O Y

T TR NN RNy

recovery system able to produce ten-foot-ground resolution would
be limited to 20-foot or worse resolutions at the altitudes needed
for long-life readout missions. The data transmission and reception

problem then seemed intractable; for practical purposes, the six-

megacycle transmission~reception system used in E~-1 and E-2

needed six weeks to transmit to ground stations the quantity of imagery.
that a Corona~-style system caild gather and return in less than five
days. He also observed that the electronic transmission of reconnai's-;
sance imaggry was more %fulnerable to political and physical inter-
ference than any variant of film recovery. '"In summary, " Colonel
King wrote, "I don't favor diluting any of our [present] efforts [to
develop a capable recovery system in order] to build 4a readout
gadget.‘. Despite the effort to get i‘nto readout and eleétrostatic

tapes, etc., 1'd say it was a wasteful effort; Started now if would
chug along and we would cancel it later anyhow."  King's sometimes

frightening prescience was rarely in better form.

Notwithstanding King's distaste for readout, SAFSP efforts to
develop such a capability were not extinguished in the aftermath of

E-1 and E-2 cancellation. In general, the product of the next several

yvears of research and equipment development was an improved bimat
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process and better data transmission techniques than those first explored
in the E-1 and E-2, But through the period there were persistent and
ultimately futile efforts to develop some alternative based on the use

of electronic or electrostatic tape as a readout medium.

The elect?‘ostatic tape concept had gained early favor in the
Advanced Research Proj.ect Agency in 1959, when that organization
briefly controlled the Sentry-Samos program. It was spons‘oredv
chiefly by Liockheed, which assured various audiences in July 1959
that such an approach would "provide the highest possible performance
in the earliest time period at minimurmn cost, '" a position that reflected
‘both wild optimism about technology and ignorance of one of the few
indisputable maxims of basic economics. Assuming the availab‘ili‘tvy |
of a lZ-fnegacycle bandwidth for data transmission, various advocaéy | k ’
groups argued that a sbystem thh four-foot resolution could be con- "
structed with a readout time requirement of only about nine seconds )
per frame as compared to the five- to eight-minutes-per-.frame trans-

*

mission time needed for the electronic-scan technique used in the E-2.

* A 12-megacycle capability could in theory reduce E-2 transmission~
reception times to about two or three minutes per frame--but no tech-
nology was available in the early 1960s which included both bandwidth
growth potential and feasible long-time-unattended operation. In any
case, most data transmission time estimates based on laboratory experi-
ments were uncertain by about one order of magnitude~-~generally in

the direction of optimism.
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The E~1/E-2 systermn was based on the bimat technique of pro-
cessing exposed film by pressj.ng it against successive chemically
impregnated web sections that carried the developing and fixing
ingredients. The readout subsystem included a revolving drum
associated with 2 line-scan lens s;)rstem, a photo-multiplier tube, and -

a video amplifier. An electron beam that focussed on the phosphor-

coated inner surface of the revolying drum was transmitted through
a scanning lens that in turn moved a spot of iight across the Wldth
of the processed film as the film moved through a readout gate. (The
beam had the shape of a square wave, moving continuously top to

bottom and bottom to top rather than returning to some fixed point

for each scan operation.) That portion of the beam that passed through - ’
the less dense parts of the negative entered another lens system which ’

relayed 75 percent of the transmitted light to a photomultiplier, the

end result being the transformation of modulated light into electronic

signals. Amplified, those analog signals were relayed by communi-

cation-transmitter-to-ground stations. The limiting technology of
1957 (when the system entered final design) was fundamentally a
factor of bandwidth (megacycles per second) and scanning beam

characteristics, Without a reliable travelling wave tube or some o

o pRAFT
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similar component that was unavailable in the 1950s, the usable
bandwidth was but six megacycles per second. In practice, no more
than one-tenth of an inch of low resolution, 70-millimeter film could

be scanned every two seconds, or about one frame each minute.

Data translation and transmission requirements added to the scan-
time requirement imposed the data~rate constraint: five minutes of

camera operation at one frame per second required a minimum of

180 minutes of transmission time. 7 Higher film resolution or an
expansion of gray-scale sensitivity imposed correspondingly longer
scan times on the system. Because a single ground station had the
transmitting signal within its listening cone for only eight. minutes on

each of five daily passes of a satellite within station range, no more

“

than 60 frames per day could be captured for reconstruction. That

represented approximately one percent of the imagery that the cameras S
were capable of recording in a single day (disregarding ﬁlm'capacity
limitations). In gross terms, the system was constrained to trans-
mitting the ou put of one minute of relatively coarse photography to

4
each ground station each day.

An electrostatic tape system of the sort proposed in 1959 and

1960 used a multi-base tape containing a sensitive photo conductor

3—‘; x-‘“ i ’») | . i%y« T(‘L q
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and insulator, the tape storing an image transmitted through the
primary lens system. Readout required the electronic modulation
of scanning electron beams, amplification of the resulting video

signal, and transmission of the modulated signal to a ground station.

A1l other elemepts being equal (frame size, beamwidth, and frequency -
of passage over ground stations), the system was theoretically capable
of transmitting equivalent irﬁagery at equivalent ground resolution
in about one-sixth the time of a fully effective E-1 system. The
tape was nominally reusable, which implied that an electrobstatic tape
system could in theéry continue to function until disable& by wearout
of components or exhaustion of on~board power supplies. -~In_pvracti'ce,‘fr;:
exhausﬁon of stabilization gas was more likely to limit operating life, ' S
given the continuing need for vehicle and camera stability on orbit.
Thé originally proposed electrostatic tapé syégé;‘n, "th‘xe_Samos
E-3, was cancelled on Air Staff instructions when é‘us"to&.i‘y of Samos

was restored to the Air Force late in 1959. The nominal reason was

that no system which would require at least three years of additional

ol
o=

development should be a candidate for funds. Work on the basic

* In actuality, the Air Staff acted on grounds of technological
mistrust and '"‘not invented here'!’ reasoning, but economy was a
convenient justifier.
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tape concept continued, nonetheless, under the sponsorship of the

S

b

Reconnaissance Laboratory at Wright Field. (That organization

not only performed most of the work, but provided rou-ghly 85 percent
of the required funds, as useful commentary on fhe importance
Greer's peopie ?ttributed to the activity.) Late in 1961 the laboratory
urged an early operational test of a system baséd on an electrostatic
tape process dezveloped by RCA. Ewvaluation of the proposed system
by SAFSP satellite specialists was less than encoufaging: the RCA
system promised to reduce the time lag betweeﬁ exposure of a picture
and its receipt by photo interpreters to 12 hours or less, but the
probable low quality of the imagery, doubtful dura’bility of the com-
ponents, énd high sy;stem costs m-a.de‘ the system lesst attractive than
several others then in development. Only in timeliness of returns

6

was the system competitive with the contemporary Coroha_.

# In the 1950s and 1960s, the laboratory complex at Dayton--
Wright-Patterson Air Force Base--had several formal titles:

Wright Air Development Center, Wright Air Development Division,
the Aeronautical Systems Division, and (for part of the total establish-
ment) Air Force Research Division. In the interests of narrative
continuity, the generic "Wright Field"” will be used here, the formal
titles being of no conceivable interest to any but the pedants of '
bureaucracy.

TOD Cr o nnT
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The Cuban missile crisis of October 1962 revived interest
in readout, partly because the superb performance of a television

readout weather satellite (P-33) developed under Greer's auspices

greatly eased the task of monitoring Soviet activities during the
period of greatest tension. Charyk, who had been intimately in-

volved in reconnaissance management during the crisis period,

urged Greer to propose the development of a medium resolution

¥ The periodic revival of interest in crisis reconnaissance at
intervals during the 1960s was clearly a byproduct of individual
crises. Once anxiety died away, the transient pressure to develop
or deploy some system capable of performing near-real-time recon-
naissance of designated areas rapidly diminished. Characteristically, . °
the systems that could be made quickly and cheaply available, either
for near-term use or for storage against some future need, tended '
to produce imagery with relatively little utility for crisis manage-
ment. By the late 1960s there was general agreemeﬁt that high-
resolution-pointing systems were essential to crisis reconnaissance,
and they were expensive. Early call down of one or more capsules

of film usually satisfied fundamental requirements, so Corona and
Gambit, either singly or in combination tended to become the real
performers of crisis reconnaissance. After June 1971, Hexagon
supplanted both in that role. The demand fx a near-real-time

bomb damage assessment system generally focussed on‘ ‘ '

‘because of the ‘

of such\—[ Objections to the use of for either crisis
management OT post-strike bomb damage assessment were varied.

They have been noted in Chapter XVI of this history. Resolution
limitations made‘ Pnattractive for crisis-

management reconnaissance.
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system that could be used for real-time readout. Greer, with
private misgivings, authorized a careful study of capabilities and
needs. His own calculations had convinced him that ten ground

stations supporting two satellites continually in orbit would be

needed to provide information equivalent to that produced by one three-
day Corona mission. He also pointed out that critical informé.tioh requested by
senior U.S. officials would ordinarily take five days to deliver regardless
of whether a film-recovery system or a readéut satellite were tasked
with the requirement. Cloud cover affected them equally. The
operating costs promised to be from three to ten times as great for
readout. Of course, there were circumstances in which quick receipt’
of information might justify the cost, but in Greer's View rkkea.doﬁt
- capability alone provided no real guarantee of quick information re-~ v
[ ’

trieval.

By late 1962, three of the four most prc;mising apprbacbes

pursued during the previous two years had beer abandoned as hopeless. -

The RCA photo conductive tape system survived. Those dropped

included a thermoplastic tape system invented by General Electric,
a modified Xerox-tape process sponsored by Chance-Vought Corporation,

and a Westinghouse-developed photoemissive tape system. The RCA
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tape seemed to promise much greater sensitivity than film (even‘tual
exposure indices of better than E.I. 150 as compared to contemporary
film sensitivities averaging E.I. 3.0), was reusable, and in concept
could be quickly adaptéd to existing satellite optical systems, Utility -
for the sort of C?.'isis capability Charyk envisaged depended on the
availability of 20~ to 80-megacycle-per-second data links~~which
also were alleged to be "available'" even theough they had been tested
only in a laboratory environment.

In praética, even in a highly favorable laboratory setting, the
RCA system did not perform as its developers had promised. Teéts
completed in March 1963 were wholly disappointing. Resolution,
represented to be better than 40 lines per millimeter, proved to be

about 18; film sensitivity equivalance was no better than E.I. 1.0;

and the signal-to-noise ratio of the tape-stored data was significantly o

poorer than RCA had postulated. Further, although it seemed possible =

to use thé tape for surveillance operations requiring only r'elatively
poor resolution, RCA's development team had done little to solve major
problems of tape transport, had no real a?preciation of the reconnais-
sance problem, and had given no meaningful consideration to compati-

bility of the electrostatic tape system with a satellite environment.
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In the judgement of SAFSP reviewers, the proposed application had
no operational promise for the near future, which effectively made it
incompatible with the needs Charyk had defined in November 1962. 8

In mid-1963, after eight years of system-focused effort and five

vears of preliminary development, no readout system even marginaily' .
capable of satisfying the need for either crisis reconnaissance or fovr
long-term unattended surveillanée operations was available or pro-
mised to be available in the near future. The bimat film sysfem
developed and tested ip. the E-1 still represented the only feasible
approach to a photé-readout satellite and it was héndicapped by data |
scan and data transmission rate limitations. Some of the resolution
shortcomings éf the original E-1 might conceivably be overcomé by»‘»”;
ada,pting a bimat system to one of the newer o?tical sﬂystémé aﬁd a
Widé—band transmissién link, Eut that too would requirg diiigept efﬁaértj;:; G L
None of the several proposed electrostatic or electronié sensor syst‘ei:n”s :
could satisfy basic requirements for reconnaissance; On the other |

hand, the failings of various approaches were reasonably well under-

stood and it was entirely conceivable that modest advances in tech-
nology would permit a system to be constructed that would provide

sufficient in the way of resolution and frequency of coverage to satisfy

-
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the ill-defined requirement for a crisis‘ reconnaissance capability.
Alternatively, one or a series of major advances in technology could
make of some new readout concept a reasonable prospect for system
development.

The Purcell Panel which in the summer of 1963 evaluated the
?robable requirements for reconnaissance capabilities of various
kinds essentially confirmed .the judgement of General Greer's people,
concluding that there were ''. . . no evident o@portunities in readout
systems which ought to affect major plans for furthef development. "
Considering current and accessible capabilities, the panel conciuded.
that film recovery was an entirely adequate mode of operating satellite
reconnaissance, for the moment at least.9

Notwithstanding the conjunction of a technological impasse
with the lack of a compelling requirement for reaéout,‘ thg sheer
momentum of progress in satellite reconnaissance képt that 6ptioﬁ
alive. The success of Gambit seemed assur.ed by .Iuiy 1963, the
month in which the Purcell Panel depreciated readout technology and
recommended empha‘siiing creation of a '"very high resolution'
system. Within the next 16 months there developed‘a series of pro-—i

posals to introduce an "'advanced Gambit" which would at once ex-

TN creopiee
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ploit the unexpectedly great precision of the Gambit camera pointing
system and provide for orbiting an optical system with greater még-
nification potential. The combination was both attractive and tech-
nically feasible, It almost surely would require the provision of a
more powerful booster for the larger and heavier payload, however,
At the same time, the persistent efforts to provide improved power
sources for reconnaissance satellites began to pay dividends: long-
time-on~orbit capability appeared in the multiple-capsule CvOI;ona«J
and in the form of extended single-capsule missions was incorporated
‘into Gampbit.

Although the development of a multiple-cépsule reéovery system
somewhat weakened the arguments for creating a readout syste;'n,
extended~life capability had the secondary effe‘..ct of eﬁh;ncing the |
theoretical feasibility of readout missions. rliaﬁrload é;rowth reéuiréd g
larger boosters and mission extension requirea long»éerni pbwer

sources, both essentials of a useful readout system. The decision to

develop what became Gambit-3 had a similar element of serendipity:
a readout system served by precisely-aimed high resolution optics
could conceivably overcome some of the earlier objections to readout

as a concept.
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IL.ate in 1964, the United States learned that the Soviet Union
was operating a readout reconnaiss;nce system with about 75-foot
resolution capability.l9 The transmission of moon pictures from
Soviet flyby sat:eﬂites resolved azﬁy doubts about either capability or
capacity. That development, continuing general interest in developing
a readout capability for some future applicﬂaitir.c—)n, ‘and the emergenée
of Taser technology 'cbp‘dbinéd’ to lé'roduce»'fhe'fi'rsf attractive applic"a?‘
tion of advance in basic readout technology in several years.

In the summer of 1965, Brigadier ’General Johﬁ L _‘Marbtin,
Jr., General Qreer’s successor.A as Director of Special Projects

{Director, Program A), sponsored what was briefly'called "the

CGambit Readout Experiment'. For practical pui‘poses, the goal was

to test in orbital operation a combination of readout devices and

Gambit optics, using the fundamentals of the Gambit system for all

essential functions. Martin postulated a flight trial within two years

of the start of intensive development. The obj ecf was to be .t‘:ransmitt_ed
imagery at a resolution of four feet or bette.r, covering a ''useful
number of t‘arget‘s per day'. Recalling the generally soﬁr outcome of
earlier readout investments, Martin proypo.sed tvo conduct the experi-

ment in discrete phases so that it could be cancelled without severe
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financial penalties at any time that results did not warrant its con-
tinuance, 1
Neither an experiment in the fashion of Quill nor‘ a formal system
development program resulted, perhaps because Martin's proposal
was ill timed, * but two efforts to develop applicable technology were
funded, one conducted by Bell Telephone Laboratories, and the other
by CBS Laboratories. |
Although enthusiasm for the new technology development pro-
gram was limited rﬁostly to participants, the general requirement
for readout gained some additional adherents during the first Sreér of
component development. In January 1966, the COMOR (Committee
on Overhead Reconnaissance of the United States Intelligence Board--
USIB) again evaluated the need for quick response satellite imagery,
concluding that thei development of a readout mode for Garﬁbit would

be a worthwhile investment. COMOR essentially endorsed the pre-

liminary development of a capability for near-real-time readout

* In August 1965, McMillan was in the process of handing over
his NRO post to Dr., Alexander Flax, a new NRO charter was in pre-
paration, and senior NRO and CIA reconnaissance officials were all
but totally preoccupied with the technical and institutional questions
arising in the choice and approval of a new search-surveillance
system--which subsequently became Hexagon,
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supported by adequate data links and ground interpretation centers,

12 That conservative

e
Eie

but did not call for full system development,
approach was further endorsed by the NRP's Executive Committee

in August 1966; the committee approved the NRO's action in extending
support of the QBS and BTL work at least through January 1967,
concluding that applying technology of the sort then being investigated
to the Gambit-3 represented the only realistic prospect for early

attainment of a useful readout capability., How useful it might be

could only be judged in terms of national reconnaissance requirements,

and that was a matter for USIB determination.13

Additional support came from the Defense Intelligence Agency,
which saw readout at reasonably high resolutions as a ''unique and
valuable' means of augmenting Elint data on ''special events of great

»

nl4 gt by late November

interest to‘the scientific or téchnical areaé. ;
1966 the USIB had decided that little imxnedi;te urgency attached

to the development of a readout system applicable to Gambit-3 and
in conformance to USIB wishes Dr. Flax ordered a halt to the
component development program. USIB had again concluded that
crisis reconnaissance was not an urgent reqﬁirement. If readout

development were to be continued, USIB decided, it should be

p
-

Hereafter, "ExCom."
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oriented toward a survivable system with application to either the
surveillance or the search mission.

- In the view of Colonel Lew Allen, who was directing the tech-
nology efforts 4at SAFSP, the only readout technology with potential
relevance to USIB-validated requirements was an electro-optical

evelopment sponsored by CBS Laboratories. Allen believed that it
could have application to the 'long life routine surveillance'’ mission.
He estimated that a laboratory model demonstrating system capabilities

could be constructed at a cost of about $450, 000, but cautioned that

extended development of the technology after a laboratory demonstration

USIB's refusal to sponsor development of a Gambit-3 ;eadout
system affected system-directed effort and not the creation of new
technological capabilities. Nor was the decision wholly abortive in
effect because, in fact, the film readout work Allen's group had
sponsored th:ough 1966 had been essentially successful. For all prac-
tical purposes, by January 1967 a bimat technique of film readout

based on laser scan of exposed film and wide-band data link transmis-

sion of imagery had been carried to the point at vh ich--in the judgement

of Allen's group--it could have been directly applied to Gambit-3
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without much additional investment in research and development_.
Appreciating that circumstance, General Martin saw no benefit to
further supporting exploratory devvelopment of the 1aser—s;an film
readout system. Should a requirement for its application later emerge,
he believed, trafnsition to system status would be relatively painless
and not overly expensive, Martin opposed a suggestion that his
organization accept res;:onsibility for adapting the laser-scan system
to aircraft applications, urging personnel shortages, lack of aircraft

‘ expertise, and the press of other urgent Work.16 But the film-scan

technique Colonel Allen's group developed was sﬁbsequently adapted

to the ground elements of the photographic transmission (E)“)

(3)

system that served Ame rican forcés in Southeast Asia, in which
role it operated almost flawlessly.

 Although the Six Day War of 1967 stimulated new concern about
crisis reconnaissance capabilities, the conflict was too brief and too
limited to influence technology or reconnaissance requirements. In
the aftermath of that conflict the USIB asked the NRO to look into the
feasibility and cost of a collection system applicable to ”Warning/lndi;

cations Needs''--which suggested concern for the issue but no great
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in the view of COMIREX, '. . . our requirements should be
interpreted as‘c:alling for a flexible system that can carry out the
warning/indications role and at the same time possess a capability
to assist in satisfying routine, current intelligence, and special
reconnaissance 'tasks. ' That implied resolution at about the 2.5-foot
level, ability to do daily sampling of selected target categories, and an
ability to transmit results to gr ound stations within an hour after
passing over a target. Such a warning-indications system would have
to be operated continually and in conjunction with constantly ready
interpretation and analysis facilities. Otherwise, COMIREX argued,
the considerable cost and difficulty of developing such a system would
not be warranted. COMIREX also concluded that determining the
feasibility of performing a "warning/indications' mission and asses-
sing cost and scheduling implications was a task for the NRO.17

To those conversant with the state~of-the-art it was obvious
that the only readout technology immediately applicable to the COMIREX -
defined requireme’nt was that recently developed for adaptation to
Gambit-3 a—‘rysﬂ:m:vn..18 A formal finding of that conclusion was long
in coming, however, and while the NRO was again evaluating the

potential of various approaches to readout other USIB participants

Approved for Release: 2022/04/18 C05099295



Approved for Release: 2022/04/18 C05099295

L

-

encouraged activity elsewhere. Probably atthe prompting of Richard
Helms, Director of Central Intelligence and chairman of the; USIB,
‘one of the ''other interested groups'' that began to look into readout
capabilities was the L.and Panel. Perhaps predictably, the Land
Panel's assessment of the state of readout technolo.gy provided the
eventual impulsé for what became the first full scale readout system
development since 1960,

In October 1968 the Land Panel completed its initial review of
technology for near-real-time readout. (The formal NRO report
was not ready until March 1969.) Reporting to Dr. D. F. Hornig,
President Johnson's Sciencve Advisor, Dr. Edwin H. Land said flatly
‘that ', . . the necessary technology for a 'see it now' system has
become available.' ILand held that system development could start
in 1969.

The existent capabilities that made development success "a
realistic expectation', ILand said, Wére three: satellite systems that
could operate reliably for a year or more in space; the feasibility
of sending ''great quantities’ of information rapidly from satéllite tp
ground stations and by satellite-to-satellite relay; and the emerging

maturity of electro-optical-imaging (EOI) technology, said to be
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entering the stage of feasible application to an operational system.
Liand was not partigularly interested in film readout, being

convinced of the need for very long 1ifetir¥1€ applications. (Film
~exhaustion was by 1968 the most significant limitation on the life of

a film-readout system.) In the view of the Land Panel, three tech-
nologies were conceivably applicable ‘to a readout requirement:
reusable electrostatic tape storage with electron beam scan (being
developed by CRBS Labo‘ratories under SA¥FSP sponsorship); a return-
beam vidicon developmeﬁt {earlier funded by the CIA but then in
abeyance); and the EOI--a line array of solid state sensors arranged

in the image plane of the optical system (a CIA~sponsored program

conducted chiefly by

All, Land said, had promise and all deserved funding

through a point of decision and choice late in 1969.
"We are especially attracted to the solid state array, ' Land
explained, because it had no moving parts and no electron optics.

However, the panel suggested that the vidicon approach should be

carried quickly through that stage of exploratory development in which

a transducer would be developed and demonstrated--a process that

might take only a vyear.

TeD Crosnige
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Current studies, Land said, had lost sight of the ultimate goal:

'""essentially instantaneous information from an always available

sensor, ' Evidence of that failing, he argued, could be found in

commitments t? comrﬁunication links ". . . of limited capacity"
although "current technology will support a system of sufficient
bandwidth to handle all the information as itis prodqced.“ He
acknowledged the need for devoting additional attention to ground
processing problems and to computer shortcomings, but contended.
that '"the potential value of such a system is so great that all appli-
cable technologies, coxﬁponent development and systems studies
s}hould be funded concurrently and at a level adequate to allow system
defiﬁition about a year from now--if necessary, at the expense of
some current operaﬁiﬁg capability. 019

I.and was no nﬁinor bureaucrat. He was a widely respected
écientist who had advised three Presidents and whose influence had

much to do with the original Corona program, the creation of a stereo

capability for Corona, and the development of a higher resolution

* Italics in original
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optical system for Gambit-3. The Land memorandum of October 1968
was potentially as significant as the Schriever decision, eleven years
earlier, that invoked CIA support for the development of an interim
satellite recom}aissance vehicle, Schriever's 1957 action led to Corona
and in time to a generation of reconnaissance satellites radically
different from those ahticipated by the existing R&D establishment.
The 1968 Land memorandum ultimately led to a national commitment
to radically new reconnaissance technology which, if successful
in application, would surely dominate the next decade of satellite
reconnaissance.

There were objections to the course Land and his committee
favored, and for two years the final outcome was in doubt. When
the issue of readout first came up for renewed discussion during an
ExCom meeting in November 1968, Dr. Flax pointed out that "if it
were deemed imperative to go for expedited development of a readout
system at this time it would have td be film readout. " Hornig res-
ponded, mildly, that the Land Panel would probably recommend él-
ternative technologies and priorities for their support at its next

meeting. The ExCom took no position on preferable approaches but

approved the expenditure of for research and development (b)(1
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in readoﬁt, providing that efforts could be redirected as cbap.gin}g cir- ‘
cumstances seemed to warrant.z'o The sum involved rep;'esented a ”

ten-fold increase over the previous year's expenditures on readout

and the largest single~vyear commitment to readout since the cancella-

tion of the Samos E-2 in 1961.

Although Dr. Land's espousal of EQI as a preferred readout o
techrology marked a watershed in the evolution of that concept, it |
was not the sole contributor to the turnabout that followed. The
USIB-COMIREX expression of interest in readout,applica_tiops in '
early 1968 had stimulated the Land Panel report, but it also stimu-
lated é. delavyed reactioﬁ from the NRO. In March 1969, Dr. Flax
urged a cautious approach to adéption of the EOI technology; the CIA
promptly took an opposing position, urging rapid progress. Althouéﬁ |
the principals and details were new, in some res'pectsfhe issue W:is

that which had last surfaced as the S-Z/Ful'crun:i/Hexagon_ controversy:

incrementalism versus concurrency.

Flax pointed out that only one readout system had been developed
and demonstrated but that several promising approaches wvére available
"which may offer potentially more effective and, in the long term, more

economic[al] systems if full-scale development is initiated one or more
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years from now.'' He cautioned, however, that because they were
in various stages of research and development it would be very diffi-
cult to predict the cost, effectiveness, or availability of any single
system. Flax c_oﬁcluded that . . . only the laser-scan film readout
system, previously carried by the NRO to engineering model demon-
stration of integrated operation of all components on the ground,
offers a sufficient degree of confidence to warrant proceeding with
development of an operational system at this time." Reliability and
wearout limitations of various components were the greatest problems
of development, Because of that and related factors, Flax urged,

1 it does not seem adviéable to initiate a full-scale development

» + e

of a laser-scan system at this time." Development and six missions

of a near-real-time~readout system would cost from

Flax noted, with laser-scan representing the lowest = | (b)(1)

cost approach. The limitation on laser=-scan readout, he said, was
film capacity, which suggested thaf a reusable storage systeﬁ would
be more attractive. He estimated that from three to five years would
be needed to carry a laser scan system to first flight, that four to
five years would be needed to develop a vidicon scan system, and that

the development of an EOI system would take four to five years after

Hopgt” o, ¢
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a demonstration of solid-state-array and transducer feasibilit'f had
been completed~-which probably would not be possible until mid-1970.
Flax held that the critical component of any proposed readout
system would b:e the transducer element of the sensor--'". . . the
device which converts light coming through the optical system either
directly or via a recording medium into electrical signals for trans-
mission.' The problem with solid-state sensor technology, he
suggested, was that for a given frarme size and resolution the’focal
length of the system was determined by the minimum spacing of the

. 3 .
individual sensor elements that could be provided. Given then-

current assumptions about spacing at intervals of

as for other systems were required to produce

equivalent resolutions from similar flight altitudes. (Focal length

had to be about and an aperture of at least Was

needed to provide sufficient illumination intensity.) An array large
enough to scan the entire frame was needed also, which implied con-

siderably larger sensor areas than were proposed in current designs

21

(which contained from elements).
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John S, Crowley,"the senior CIA official directly concerned with

-
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satellite reconnaissance technology, disagreed with several of Flax's
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points, He suggested that the data Flax had used contained various
technical errors, some of which had prompted grossly fnisleading
Conclusigns. "' He took particular exception to the{"’\iNRO !“appraisal o*f
the return-beam vidicon and solid-state~array systems and the
"associated syétems implications of these transducers''. Crowley
argued that soli‘d-state arrays were at least as good as the CBS die-
lectric tape camera. He suggested that the NRO report Flax had
forwarded was unfairly negative "in regard to the desirability of the
solid state array transducers, " and that 'these rather unenthusiastic
judgements“.required correction., In particular, Crowley said, the

NRO had overstated the cost of developing the EOI system byz

and comparably understated the cost of developing » (b)(1)

the lasér-scan system. Finally, he added, 'this office [the CIA.'Fs
Directorate of Science and Technology] has come to the cohclusion ﬁhat
‘a one-vyear life silver halide system‘ [e. g.: a film readout system]
should not be seriously considered in the context of the Electro-
Optical Imaging Program. 122 VWhen translated from bureauératise,
his contention was that EQOI and film readout could not fairly be com-
pared, that no trade-off analysis of the two would be accepted.

Nevertheless, the two systems did become directly competitive
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with one another and by 1969 had acquired system names. EOI was
called Zaman and the laser-scan bimat system Frog (for Film Readout
Eambit). And in the interval between the earlier statement of
USIB/COMIREX requirements {(January 1968) and the emergence of‘a
contest betweer; Zaman and Frog, a variety of nominally unreléteti
events had influenced consideration of the readout issue. For tﬁe
most part, they stemmed directly or indirectly from the election
" of Richard M. Nixon as President in the fall of 1968, His inaugural
in January 1969 brought on a comprehensive overhaul of budgets

nd priorities in the satellite reconnaissance arena.

At their onset, the budget and priorities questions were not
obviously relevant to the if,. when, and what of readout. The USIB
requireme’nt WaS vaguev; with the exception of. Dr. Land's hearty
endorsement of EOI there was little optimism about or enthusvia,smb
for the prospects of any currently cbhceivable. system. One ‘reason

was that several expensive and potentially valuable non~readout

systems and proposed systems had acquired powerful constituencies.
Included in the list of candidates for major funding support over the
next several years were the Manned Orbiting Laboratoi’y (MQOL) and

its Dorian surveillance camera, Hexagon, and a very-high-resolution
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unmanned system (which conceivably could be a totally new system,

a modification of Gambit, or a combination of Gambit, Hexagon, and

Dorian elements which, in one version, was briefly known as Hexador}.

Readout, with a potential five-year cost ranging upwards from

to more than seemed in early 1969 to be a - (b)(1)

somewhat less urgent requirement than very high resolution.

The first major realignment of satellite reconnaissance programs
undertaken by the Nixon administration resulted in Ithe cancellation |
of the MOL-Dorian program. That action may bave been influenced -
by Dr. Land's argument that a readout system could be developed and

put into operation within four or five years, but the immediate issue

was whether MOIL-Dorian or Hexagon should be cancelled because -

the budget targets adopted by the new administration could not accomf X

modate both. BRut the MOL cahcellation freed about for

investment in advanced technology--and the successor issue became

one of deciding whether very high resolution or readout should have

priority. In a memorandum to the President in May 1969, immediately
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before the MOL-Hexagon decision was finally taken, * Landbhad urged |
cancelling MOL and ca tinuing development of a very high resolu-
tion camera that exploited Dorian advances, but concentra’cing most
reconnaissance R&D effort on the development of a near-real—time
readout reconnaissance system. Explicitly, Dr. Land urged the
President to direct the NRO to start the ""highest priority'' develop-

ment of a ""'simple, long-life imaging satellite, using an array of

photosensitive elements to convert the image to electrical signals

. . s 23 S
for imumnediate transmission, ! L e

In the immediate wake of MOL cancellation, Dr. Land asked

Richard L. Garwin, one of the nation's foremost reconnaissance
specialists, to oversee a review of the current status of solid-state
sensor development. Garwin's findings confirmed earlier Land

Panel views: ''. . . the solid-state technology is a viable approach

and . . . there is a high probability that a system commitment and

* President Nixon initially ruled in February 1969 against con-
tinuing Hexagon and in favor of MOL, but several of his principal
advisors urged reversal of that decision and on second thought the
President permitted both programs to continue through May 1969
while the consequences of the decision were appraised in greater
detail. The events of that period are discussed in Volume I,
Chapter III {(Corona) and Volume IIB, Chapter XV (Hexagon).
President Nixon apparently solicited Dr, Land's views.
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choice of detailed approach could be made by December 1969 or by

March 1970 at the latest.' Garwin reported to Land that CBS had

demonstrated a resolution capability of 280 lines per millimeter in

the input stage of the CBS electronic camera, * which made that com-~

ponent a promising candidate for use as an image intensifier for the

solid-state array. Both

appeared to be making

"good progress'' in developing photo sensor and readout system elements.

Garwin concluded that 'the availability of the image intensifier of demon-

strated performance removes all my doubts as to the achievability

of the all-passive solid-state approach.' (Garwin also concluded

that the CBS electronic camera was too complex to qualify for opera-~

tional use. )25

¥ In an attempt to demonstrate the capability of the CBS tape

camera in November 1967, the contractor became involved in what
the SAFSP sponsors characterized as ''a debacle.' The camera
refused to work, a circumstance the review group attributed to
faults distributed evenly through the readout section, the drum
drive, the imaging section, the erase gun, and various elements

of component technology. 24
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Frog vs EOI

Although Dr. Land was convinced that near-real-time-readout
was an urgent national requirement--and that electro-optical imaging
was the most effective technique for satisfying that requirement~-
official support for his views was slow to develop. In May 1969
following discussions with Land, David Packard (Deputy Secretary
of Defense) advised Dr. Lee A. DuBridge (Science Advisor to the
President), Dr. John L. McLucas (successor to Dr. Flax as Director,

National Reconnaissance Office, and Undersecretary of the Air Force),

als
o

and Helms, the three officials most immediately responsible for

: . P}zﬂ iff P
reconnaissance system selection, that the Executive Committee for 2};}{?.\ Soe
’ ‘ . ;b e T . 4__{.. IS
. i i : . . ’ Ty &7
the National Reconnaissance Program should devote very serious ‘ ;‘
: R - V.
attention to the issues raised by Land's espousal of readout syste,m‘ tﬂg xi’;: :“%

development. Packard proposed that Herbert Ben;nngton (a sem.or ‘

member of the Directorate of Defense Research a.nd Envlneermg (DDR&:,)

Packard, DuBridge, and Mclucas were, of course, the Nixon * e
Administration appointees to posts earlier held, under the Johnson
Administration, by Vance, Hornig, and Flax respectively--although
Flax had operated as Director, National Reconnaissance Qffice,
from the official position of Assistant Secretary of the Air Force,

Research and Development. Helms stayed on as Director, Central
Intelligence, and Director of the Central Intelligence Agency until
replaced by Dr. James R. Schlesinger in 1973,
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particularly experienced in reconnaissance matteré) "lead' a study

team that would report to the ExCom on four dominant issues: (1)

the value of near-real-time-~readout for indication-warning, crisis,

and day-tc)nday intelligence activities; (2) the relative merits of alter~
native approaches (in terms of area coverage, res.olution, and frequency
of coverage); (3) the status of technology and its effect on the prospects

of various alternatives; and (4) the valué and cost of alternative readout —
systems and the effect of their use on the "mix" of satellife ﬁhotography

systems. In the meantime before the next scheduled ExCom meeting, .

Packard added in fiscal 1969 funds to the CIA's technology (b)(1)

program to support continued work on technology studies of readout
26 :
systems.

Colonel Lew Allen, then Director of the NRO staff, advised

Af«& {g LIS
MecLucas about two weeks later that Helms, the chalrman and mos% o A :‘: o
—— . Fo% ‘l‘n"*'
‘;u‘xw“*”"

1n£luent1al member of the ExCom, had concluded that more research

and development was the immediate need of the readout program.

Allen considered that view ""substantially more conservative and con- &\ -
structive than Dr. Land's.' Helms felt that for the moment,- pending

a more cfedible definition of capabiiity and availability, neither the

Bennington group nor the NRO-C%IA establishment should attempt
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cost or performance comparisons of competing systems. Allen found
Helms'! views ''extremely reassuring’ to those who, like himself,
had feared that Dr. Land's views had won substantial CIA and DoD
27
support.
- Apart from the Gambit film readout system (Frog) and the Land-~
favored electro-optical imaging system (EQOI}, one other near-real-

time-readout system had attractions, though almost entirely for crisis

reconnaissance. It acquired the name Spin Scan. As described to

/

the Ben;ﬁiugton Committee in June 1969, it would consist of a spin-
stabilized satellite carrying a set of eight-inch (diameter) 6ptics wjth
36-inch focal length, capable of 1;en-foot resolution at nadir over a
300-mile ground swath.‘ The concept had evolved by way of Léckheeda E
Aerospace Corporationsand McDonnell-Douélas Cdfﬁoratiéﬁ unfunded
studies that utilized the findings of earlier work‘pei“formed BY General
Electric and Thompsori»Ramo~Wooldridge at a :<;os;t {to tl;e NRO} of

-

$275, 000, Both wet bath and bimat processing of film had been

* Spin Scan, as a defined system, was "mew'' in 1969, but the
concept and appreciation of system advantages were almost antigque.
Spin stabilization and a spin-pan approach to satellite Teconnaissance
were Rand proposals of 1958. Before body stabilization and Agena
became elements of Corona, the Rand spin-pan proposal was the
favored approach, Merton E. Davies of Rand applied for and eventually
was granted a patent on a spin-stabilized reconnaissance satellite;
Davies was the originator of both the concept and the application,
although by 1969 nobody concerned with Spin Scan seemed to be aware

of those facts. : e
| \
A DR;\ ¥
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evaluated and seemed feasible, Bimat was "easier to do'" but had
lower quality. Electronic readout techniques were feasible for such
an api)lication only if operation for less than 24 hours was acceptable.
{Weight and power limitations limited the on—orb-it‘active life of such
a small satellite.) King, now a brigadier general and director of

the West Coast element of the NRO, said flatly that if immediate
readout capability were wanted, a film system was the only feasible
approach. If, however, the requirement were less than urgent,

one of the electronic réadout methods could possibly be adapted.

Spin Scan with bimat proceséing probably would cost somewhat"
more than $7 million per oiyerational unit in lots of ten or rﬁore.
King's people estimated that research, development, and an orbital
demonstration would probably cost from $20 to $37 million. The
attraction of the system lay not only in its relative cheapness as
compar ed to EOI and _}_.T_‘E_g_(._g, but in the proposed operating mode.
Carried aloft as a piggyback payload on a larger reconnaissance
satellite, a 400 to 450-pound Spin Scan system could be settﬂled in a
relatively high orbit (about 250 nautical miles out) for ca:H down to
observation altitudes at any time within a year At operéting altitudes

its resolution would be about that of Corona. In some respects,
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Spin Scan represented an application tc; photographic reconnaissance
techniques of approaches developed and tested in the Earpop Elint
satellite programs during the previcus decade and in the P-35 weather
satellite,

The CBS "cape camera, still in a research and development
stage, remained a poor prospect for near-term operation. His staff
had told King some months earlier that the camera as then designed
would not work. The readout section, the drum drive, the imaging
section, and the prime erase gun were primary culprits, although
the component program was also deficient. Nearly $5 million ha\d
been invested in the approach (through August 1969), but the resulting

28

equipment had to be categorized as ''in bad shape. "

Although a report to the ExCom from Bennington's study group

(RN v‘&‘;\ ‘l‘)'»m [ ('{-ﬂ\« FL.{M{‘“ e L.S\.% -’ ‘v-{ L z
el 3 k. SR WO
had been anticipated by July, the more urgent issues generated by b:“f’“; Q,Q,f,.;_; v

Ao Lracatat.
Strategic Arms Limitations Trea_ty'(SALT) negotiations dominated *‘*‘:\:“: j‘
the agenda when the ExCom next met on 7 August. Fundamentally,
although the United States ﬁroposed to verify Soviet compliance with
‘the terms of any treaty primarily through satellite reconnaissance,

the quality and quantity of required coverage had not yet been specified.

Indeed, whether continual coverage or periodic coverage at very high
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resolutions should be the primary goal remained uncertain. Given
the inevitability of a tight NRO budget, Dr. McLucas bluntly asked
the ExCom to decide whether the ongoing high-resolution work (based
on Dorian, the covert aspect of the cancelled MOL program) should
or should not bg reduced in scope and more funds invested in the
development of a real-time-readout system. Lacking any systematic
understanding of the position the United States might take in the talks,‘
the committee was unable to decide which might become the more
important verifier, kdetail (high resolution) or timeliness and compre-
hensiveness of coverage (readout).

Still lacking such information, fhe ExCom reconvened one day
later- {8 August 1969) to take up budget issues. Dr. McLucas set the
stage by asserting ’chat the fiscal 1970 NRO budget was so tight that
it would not accommodate any nev? programs. If readout were to be
approved for near term developmént, funds would have to be directed
from the "unmanned' high-resolution satellite. ‘The decision on whether
to proceed, and W}'.’i;,h what, was scheduled for resolution at yet another

29
ExCom meeting to be held one week later.
By 15 August the NRO position had become firm. McLucas

proposed sponsoring a technology-advance program for two years

TOP SECRAT
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and avoiding the selection of a system until the téchnological uncer -
tainties had been resolved. Dr. John Foster, holdover Directqr of
efenée Research and Engineering, felt that high resolution was a
more important requirement but in the ensuing discussion accepted
the premise that a very-high-resolution version of Gambit would
satisfy needs about as well as a Hexador satellite. .{Hexador was,
essentially, a proposed combination of refined Dorian optics with
a Hexagon vehicle, the combination promising Dorian-scale resolu-
tions from existing satellite vehicles.)
In the course of the 15 August meeting three different viewpoints
surfaced. McLucas and the NRO staff favored a technology develop=~
rment program and a delay in any choice of readout approaches until .
' technology was well in hand. The CIA position, expressed by Carl
Yoo (’\Ai\ 4’% Nes {)(v)“"
Duckett, the Adency s Deputy Director for Science and Technology, €.
was that it was essential to start a‘readout system program by
January 1970 and that substantial funds should be committed to system .
definition work immediately. Helms backed him up, contending that
real-time-readout was é.n urgent national regquirement. |

After listening to the various arguments, Packard ruled in

favor of a more rapid technology analysis program than McLucas had

ronET
JOp-Srne
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favoréd, a start on system definition work, and the est‘ablishment of

a special task force to report to the ExCom on the status of film
readout, electro-optical imaging, and tape storage syétems. {(General h
King's West Coast group~-SAFSP--was pessimistic about the prospects
of the tape camera system, but Dr. Foster suggested that it should

be kept in development because although it might take longer to

{0

develop than )’:.%IO it might ultimately prove cheaper to operate and

/”»"' -

/'

“inany tase, would require less advanced'optlcs than the EIO system.)

30
In the end, Packard's compromise suggestion carried the day.

<~ -+ DuBridge;- aithough present-and a part1c1pant in the discus smn,

made little use" of”arguments forwarded to him three days earller by . - -

A minor, but not inconsiderable element in the high-resolution
versus readout issue was the fate of the Eastman Kodak development
group which had, until MOL was cancelled, been occupied with the ”
development of the Dorian system. EK, with one of the three established
photo-satellite-development capabilities in the country, had little

to do by 1969 except work on high-resolution technology. ' The firm's
continuance required support expenditures of about $2.5 million a
month. Some part of that amount could be turned to the advantage

of readout development, but if high-resolution work were largely
discontinued much of EK's native capability would be diminished.

The CIA was less concerned about that prospect than were SAFSP

and the NRO staff; Perkin-Elmer and Itek had for a decade been the
principal sources of CIA-sponsored photo- -reconnaissance systems.
while most of the SAFSP-sponsored systems had been developed by
Eastman Kodak. :

:l:ep ol kY
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Dr. Land., Conceding that high resolution was important, Land
nevertheless maintained that an improved Gambit probably would
satisfy national needs and that an EOI system was so attractive that
system studies should begin at once. At that point, Dr., Land's panel
was convinced tbat ", . . the electro-optical design is of such |
consummate simplicity, is so free from moving members, that there
seems to be no point in waiting for an examination. ”W The panel,
Land said, was convinced that the state of technolo?’gy was such as
1

to make EOlan immediately obtainable capability.

However attractive it séemea to the Land Panel and to the satellite
reéconnaissance groﬁp in thé CIA, EOI did not ir“npréiss all reputable .

evaluators as a system 'of .. . . consummate simplicity' or one that was

oy
<

DuBridge did not have to cite Land's arguments. For practical
purposes, Packard's '"compromise' accepted mo st of them without
defining them explicitly. o '

ade ulo
e

Liand explained the "simplicity' statement in these terms:
"A mirror fixed at one end of a cylinder, with the cylinder pointing
only towards earth, the image on a rigid solid, compact array, fixed
in the focal plane--these add together to a breathtaking simplicity,
solidity, and reliability!' when compared to systems including mechanisms
providing for heat stabilization, film transport, mirror vibration,
corona discharge, and "hundreds of similar incidental yet vital
problems. !

-
T
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"immediately obtainable." A s?eéial group headed by Gardner Tucker,
Assistant Secretary of Defense (Systems Analysis) and Dr. Eugene
Fubini, one of the most respected of senior advisors to the Secretary
of Defense, héd quite another view. In their opinion, electro-optical

imaging represented very difficult technology characterized by needs
. rd

for very large optics, a large and complex ground station complement,

very-wide-bandwidth data relay equipment for which components
still were unproven, and an integrating skill that would tax available

resources, The Tucker~Fubinl committee noted that az

were

basic requirements for the EOI system proposed by Land, and that

the data link requirement encornp’aésed

~which effectively demanded the

PrOViéion of wholly new transmitters, anteﬁnas, and épeciélized ‘
components that had to be cléssified as '"beyond the stante;;f‘-vthe?art’. i
Tucker told Packard that in his judgement EOI was foo difficﬁit to
attempt as yet, that instead of approving a system start, the NRO
should invest additionally in research and technology improvemént. o
If immediate or near-term results were wanted, film readout Waé

32
the only feasible route.
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Spin Scan, as a primary alternative to one of the long-life
readout systems, disappeared from the menu of opticns in Septe'rnber.
However attractive in te;'ms of availability, simplicity, and cost,

Spin Scan was a pure crisis response system and crisis response
remained a seé'ondary requirement. Inasmuch as the Spin Scan

approach largel.y embodied off-the-shelf components and technology,
Packard decided that a termination of funding would not be fatal to

the piospect of building such systems at some later time. i The delay-

in obtaining operational systems and the additional costs of resta?ting
intensive development were, in Packard's judgement, offset by imme-
diate budget problems. Concurrently, the ExCom approved coﬁtinu.ed
development of technology for the.tape storage camera and elvectro—f
optical imaging at annual costs of about $4.5 and $10 11;15.11“5.01;;, i@ééectively.

Foster felt that more should be spent on tape storage camera work,

The Spin Scan system then under consideration assumed that

a 680-pound satellite could cover an area of 180 square nautical miles
per exposure at a resolution of 3.2 to 5.8 feet, and that a 450~

pound satellite could resolve 5.0 to 8.3 feetin a 350 square nautical
mile area, both from $0-mile orbits. One year in-orbit storage
life, orbit adjust, daily coverage of crisis areas and daily readout

of imagery were prime elements of the system.
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particularly because General Electric was making encouraging progress
in several areas of technology where CBS, the principal tape-storage-
camera developer, seemed weakest, and because in the end tape
' 33
storage would prove less costly than electro-optical imaging.
Such information as was available toward the middle of 1969 suggested
that an electrostatic tape storage system might be ultimately as
effective as electro-optical imaging in both resolution and response

times. The EOI approach eliminated the need for many of the moving

parts required for a tape-storage system, but EOI with resolution

potential of a tape~storage camera would require

of the tape camera. Large optics (b)(1)

34 . ~(b)3)

were notoriously troublesome.
| ‘Neverthele;ss in deciding what system to support at what funding
level, the NRO chose readout over high resolution and EOI over tape
storage. (Frog was not a contender in late 1969; the ''urgency" of
readout still being norninal.) Hexador and alternative verynhigh;
resolution proposals were essentially eliminated from the budget;
an improved Gambit-3 received ExCom approval, though at a fiscal
1971-1972 funding level of only about $41 million. (VHR remained

in the budget, but at a funding level of about $1 million a month.)

Y
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Readout work was approved at a funding level of Sfcr fiscal

1971, with another held in reserve against the possibility

that acceleration of the program might later prove advisable. (Read-
out work was sch.eduled for additional sums in following years, S
Sbeing tﬁg anticipated fiscal 1974 requirement.) The Bﬁréau

of the Budget voiced modest objections, arguing that readout might

not be a major national requirement at all, a position to which Helms
took exception. {Not much was being made of the President's interest
at the time.)

The net effect of the studies, debates, and discussions of 1969
was a complex of decisions which provided for a relatively heavy
investment in EOI technology, a lower level of su.ppozl'bt for tape
sto.rage,‘ sustaining-~level support for VHR, and .moaest improvement
of the exisﬁing Gambit-3 system. Because major questions of SALT
requirements, readout needs, systerﬁ costs, éystém .capabilities,
and technological statué could not be resolved during the falll of 1969,
no effort along the lines Dr. Land had advocated could realistically
be approved. There was, moreover, an agreement within the ExCom
that no nev} systems would be started through advanced development

for two years.—-ess entially until the costs of bringing Hexagon to
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operational status had been absorbed. Frog, a minor element of the
discussions of mid-1969, was neither accelerated nor eliminéted

35
from consideration.

During the winter of 1969-1970, development of EQOI technology
made progress that, in the judgement of the Land Panel, strongly
reinforced earlier recommendations for the start of a system defini-
tion phase. Land reportedto DuBridge-in-March 1970-that either

feasibility experiments or demonstration trials had validated four

principal aspects of EOI technology that had earlier been treated as

high-risk elements. with acceptable

surface distortion had been fabricated, and a with

a somewhat poorer surface contour seemed readily achievable.

I.and estimated, the EOI systerm could

provide a nominal resolution of two feet from 220-mile orbital alti-

tudes; the‘ ‘éould provide that resolution from 283-

mile orbits.) Tests of image reconstruction rates had shown that

frames containing‘ ‘of data could be reassembled within

of the time the data were relayed to a ground station, and

data transmission time appeared to be abouﬂ h:er frame.

IL.aboratory-scale experiments had indicated that MTBF (mean time

TN _CreontT
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" Bigh-risk component, its performance not having been demonstrated,
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between failures) rates for individual sensor chips in the solid-state

array would approachz The panel had concluded that electro-

mechanical devices similar to those‘ satellites (b)(1)
would adequately serve other EOQOI functions and that system MTBF's

should, therefore, app;bachz Finally, although the necessary

still had to be classified a (b)(;)

 the remainder of the data relay system had, in Land's judgement,

moved to the low-risk c'ategory. ‘Land assured DuBridge that a

| (b)(1)

was wholly achievable, and that

the antennas constituted.”nb problem.' Given that situation, Land
maintained it was entirely feasible to schedule a 1974-1975 operational
date~~'"if we get on with the development. "36 The points Liand empha-
sized were those aspects of the Tucker-Fubini report which had
reached Packard and DuBridge about three weeks earlier. In effect,
Land was contending that Fubini's judgement of risk had been faulty.
Two months later, shortly before the next scheduled ExCom

meeting, Land and his associates advised Dr. DuBridge that although

both the Frog and EOI approaches to readout had ''reached the stage

S
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of demonstrated feasibility and reasonable maturity, " the Frog laser
scan system was so complex and so limited in growth potential that
it should be dropped and EOI should be started through the system
development process as quickly as possible. {(The EOI system had
acquired the code name Zaman, although the terms EOI and Zaman
were used interchangeably for nearly a year thereafter.) The Land
Panel conceded that an imrmediate start on Zaman would create near-
term funding and budget problems, but added, '. . . we b»elievve very
strongly that the ultimate gain to the nation, both in national photo-
graphic reconnaiséance capability and in reduced long-term budgetary
requirements, warrant a full commitment to the Zaman real-time
system .cléx}elopmenf.:“ |
The Land Panel had also concluded that the Zaman system

", ., . can reasonably be expected to satisfy the Gambit surveillance

requirement. ' With a Land said, Zaman could

produce a GSD (ground sample distance) resolution of: (b)(1)
. _ b)(3)

from a 200-mile orbit, and about from 100 miles.

{(Interestingly, the approximations did not explicitly consider the effect
on orbital life of flying at the relatively low altitudes required for

such high resolution, but by implication Land suggested that orbit

v ,% f" 43
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adjust capability could be incorporated without depreciating total
37 '
system performance,)

Dr, DuBridge forwarded copies of the Land Panel report to
Packard and Helms --and either from DuBridge or through one of the
primary addressees another copy reached George P. Shultz, Head of
the Office of Management and Budget. OMB's technical specialists
tended to be rather more cynical about the near-term feasibility

of an operational Zaman and in concert with budget authorities .

¥*

they convinced Shultz that it was essential to present an opposing view.

Shultz assured Packard that the expenditure of even (b)(1)

~ in development funds over the next four or five years would i:ot pPro-

duce a Zaman system with either the coverage capability of Hexagon

or the resolution quality of Gambit~3. He expressed doubts about

Rid

In all likelihood, the various memos from OMB to Packard
between July 1970 and September 1971 were prepared by Dr. James
A. Schlesinger, who represented OMB at ExCom meetings and in
other policy sessions concerned with DoD and CIA programs.
Schlesinger subsequently became acting deputy director of OMB,
then chairman of the Atomic Energy Commission, briefly Director
of Central Intelligence and Director of the Central Intelligence Agency,
and in January 1973, Secretary of Defense. Schlesinger, who had
come to the Nixon administration from the Rand Corporation, had

a pronounced aversion to high-risk technology and a notorious
distrust of predefinition system cost estimates.

D CECRE
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the need for such a readout system in the national reconnaissance
program and cautioned strongly against a ""premature choice among
technical options.' Urging that OMB staff members participate in
a study of the requirement for readout and of alternative ways of’
satisfying What;aver that requirement might be, Shultz encouraged
Packard to adopt a cautious approach in deciding Whét— -if anye-

38
readout approach should be fully funded.

The arrival of thé Shultz memo in the Pentagon coincided with
Packard's receipt of the extensive NRP report Dr. McLucas annually
prbepared for the ExCo’m. The McLucas report to the ExCom and the
I.and Panel report were delivered two days and four days respectively
in advance of the scheduled July meeting of the ExCom~~the first
such meeting in eight months. By the time McLucas's report arrived,
Packard had assured Shultz that a careful study of readout reconnais-
sance needs and capabilities would be conducted before there were
any binding commitments to a single system approach.

The McLucas report reflected EOI judgements more nAearly
those of the Liand Panel than of OMB, notwithstanding the acknow-
ledged preference of the NRO staff for a cautious approach to readout

development and the frequently restated judgement of General King's

L. OV SIPS A N
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people (SAFSP) that if readout were wanted in the near term the only
reasonable chance of acquiring an operational system lay in adoption
of the F'rog system, Although his opening statements were tempered
by reserva’cions addressed later, McLucas began.by formally recolm—
mending that "essentially all new system effort Ebe focused on] S
the dévelopment of a near-real-time readout imaging system."

His advocacy, McLucas said, was '. . . based on the initial technical
success of the development of the solid state array and its associated
subsystems and on USIB guidance that such a system is urgently

needed and of higher prioritythan possible competitors for resources

" On such (b)(1) -

grounds, Mchucas favored proceeding with system definition studies
"for a system based on the solid-state array sensor. " If, as anti-
cipated, those studies ‘could be completed in about 12 months, a
system development decision on Zaman could be made by November
1971.

McLucas reasoned that the readout system would probably
replace at least one and possibly both of the current photographic

systems, Hexagon and Gambit., Reflecting the Land Panel's findings,
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McLucas suggested that a fully developed solid-state array (EOI}

". . . may permit imagery of a quality surpassing current Gambit. "

Alternatively, he postulatedthat a system providing for conjunctive

- use of the Gambit recovery mode (or a Gambit camera in a Hexagon

vehicle) and an iextended high-altitude readout subsystem was both

appealing and achievable, He also speculated that if tape storage

camera development were ultimately successful, a tape storage

camera could eventually replace the film readout module of_Eicz__g,

a viewpoint that countered the ''no growth potential” argument against

adoption of Frog. Still the net effect of such suggestions‘ was to

strengthen the possibility that adoption of a readout system Would

lead directly to the cancellation of Gambit and possibly of Hexagon.
McLucas recommended support of é backup technology effort

aimed at development of a tape storage camera and funding of a further

backup effort supporting Frog (possibly in combination with a Hexagon

launcher and orbital vehicle). The Frog-Hexagon combination, McLucas

explained, " . would deliberately be directed to low-cost, low-

risk, and possibly reduced-performance systems to provide an alter-
39

native for consideration next year.
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In the 17 July 1970 discussion of his recommendations with
the ExCom, McLucas noted his understanding of the ''general agree-
ment'' that the EOI was a ''preferred approach' to a next generation
system. But he expressed concern about the selection of a best
approach. It was conceivable, he told the ExCom, ". . . that the

system based on the solid-state array may become too expensive in

g
b7

future years if the budget situation continues to deteriorate.!
e
br busd
Both SAFSP and the CIA's Office of Special Projects' had conducted -

studies of the desirable mix of readout systems with contemporary
imaging satellites in the interval between the November 1969 and

July 19?5 ExCom rneetings., SAFSP had concluded that Frog afforded
the most certain and shortest approach, and that the later incorpora-
tion of a tape storage camera in a larger Gambit could well result

in operating costs (for a mix of systems) ', . . as much as $lOO'MZ‘
per year less than launching four Gambits and four Hexagons per
year.! SAFSP was also convinced that Frog development and fabri-
cation could Ee conducted for about one third the cost of<Zarnba,n

development. The CIA, starting from the same point, had concluded

* Dr. McLucas reminded his audience that MOL: had effectively
been cancelled because it became so much more costly than had
initially been anticipated. :

i
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that Zaman rather than Frog should be the preferred new system.
The CIA judgement was reinforced by the Land Panel's reaffirmation
of its earlier stand: the major technical problems of EOI had been
solved.and commitment to development of Zaﬁan was immediately
appropriate.

Packard plainly favored a cautious approach. Dr. Foster
still urged the advisability of continuing development of the tape
storage camera system, and Schle.singer (for the Office of Manpower
and Budget) urged consideration of a program stretchoutm to avoid

a premature commitment to some inappropriate technicalvoption..

Packard suggested, as a compromise, that a total investment

of to support readout development was adequate for (b)(1)

fiscal 1971 and that Dr. McLucas should decide how that total should
be spent. DuBridge and Helms accepted that arrangement with
the additional proviso that '"early 1975'" should be the target for first

launch of a readout system. On that basis, McLucas on 27 July

Schlesinger apparently accepted the premise that EOI was
technically feasible but did not believe that it could be adapted to
an operational application '"by 1974-1975, ' as the Land Panel
contended, or that completing developrnent would cost as little as

the Sor so mentioned in Liand Panel and CIA summaries. (b)(1)
- (b)(3)
RN At \
T Y
VN
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authorized the director of the CIA reconnaissance program to proceed

with the system definition Phase I of Zaman on 1 August at a fiscal

1971 funding level of {(The proposed spending ceiling in

the original NRO budget submission of 15 July had been

although the CIA had requested a About] (b)(1)

was therefore available to support tape storage camera

40
development--and Frog.

To that point, the principal considerations in readout program
decisions had been‘the state of technology, budget levels, and institu-
tional views on pressing nafional needs. By late 1970, it was evident
that readout system progress was also constrained by the .negd to
develop relay satellites and by the capacity for processing the growing
guantities of imagery being returned from existing and pl‘anned N
photo satellites. If all went well, between 230 and 340 days of U.S.‘
photo-satellite operations would occur in 1971. By December 1970,
the Director of Central Intelligence was cautioning that insufficient
interpretation capability was available to handie the anticipated
returns of Hexagon~-which suggested that Hexagon plus Zaman might

well create a problem at least as large as any it solved.
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The data relay satellite problem was not officially a matter

for ExCom consideration because both budget and technical develop-

\
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ment responsibilities had been assigned to the ''white! Air Force.

But it was obvzous that the operational utility of any readout satellite |

would be severely compromised if relay satellites were delayed in |

e

-3

development or if they proved to have less performance than requiredi:,.

NRO dependence on the data relay satellite program marked the flrst

&

§
occasion in more than a decade in which any crucial element of the
National Reconnaissance Program had been paced by technological

developments or budgets under '"outside'' control.

The technical risk inherently invoked by the Zaman approach

continued troublesome. Although the earlier proposed

Scomﬁ.guration of Zaman had been effectively abandoned by (b)(1)

mid-1970 (following the laboratory-reinforced conclusion that a

lens could be fabricated), a 'high-risk' and a

"low-risk' approach to Zaman had subsequently emerged. The
"low-risk' approach, called "System B, '' envisaged reliance on data

handling techniques which were more readily achievable-~in the view

%

Rocket boosters nominally fell within that category, but in
fact boosters had not been high-risk items since the early 1960s
and there generally were m?_r boosters available than needed from -

1961 onward. Y
i 1% N
Lo VY

.
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of engineers~-than those proposed for the more elegant "System A"
configuration. But the low-risk system also had degraded ground
resolution and a slower data transmission rate, a cost that Dr. Land

considered unacceptable. (Both the "A'" and "B' configurations

incorporated

but the "B systermn

41
incorporated appreciably less ambitious data handling capabilities.)

Not all prominent scientists objected to a '"low-risk" apfroach

that would modestly compromise system capability. In October 1970,
Dr. E. G. Fubini, who had earlier served as chief advisor on readout
technology and needs for David Packard, independen’cly‘ protested
"sevei'al of the decisions implied by the ExCom's July 1970 action

on Zaman. The Fubini committee had earlier concluded that although
the CIA was doing a ''fine job'' in developing EOI technology, it was
no more than prudent to avoid starting a systermn design process
""before theAtechnologieS were adequately developed.! The several
specialists on Fubini's committee had been under orders from
Packard to avoid questions of requirements and cost and to consider
only the status of technology. They had concluded that EOI was as
yet too demanding for the state-of-the-art. Ofneed and cost they

said nothing.

s
ey
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But, Fubini told Packard in October 1970, ", ., . I feell
must now speak to the subjects of the requirement and the cost. "

In Fubini's judgement, the speciﬁc requirements being honored
in the Zaman system definition studieé were ', . . actually a trans-
lation of what is technically possible with solid-state arrays rather
than an optimum tracieoff between national needs and cost. " Fu’t;ini
reinforced that sharp criticism by reminding Packard that he--Fubini--
had long been a readout advocate, even to the point of agreeiﬁg that
new and presently unforeseeable opportunities "would result from
the initial use of readout capabilities.” But, he urged '“‘ . « that
the stated requirements be rewritten to represent more accurately
the range of future applications, ' a procedure that would also lower
system costs.

Fubini fundamentally mistrusted the requirement that Zaman ‘

imagery reach the Washington intelligence community within one hour

of Zaman's passage over a target. Pointing out that from

Swere required to position a satellite, he argued that

transmission time was wholly acceptable. He also challenged the
assumption that primary data reception facilities had to be in or near

the District of Columbia. High latitude stations using video link

-

N
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transmission channels could, he said, ''supply information on several
thousands of square miles per pass without recourse to the very‘ comi=
plex and expensive technologies of data relay satellites,”

Then Fubini turned to a requirement that he believed under-
mined futﬁre s*y"stem capabilities because of its leniency. 'I refer
to the fieldrof vi'ew, " he told Packard. The Zaman requirement

called for narrow-cone reconnaissance of strategic targets with

location accuracies of about "This requirement is simple

extrapolation of present procedures rather than an imaginative view
of the pote-ntials of the new technology, "Fubini complained. "If
strategic reconnaissance were the only basis for a readout system,
I would strongly urge that the program be cancelled. |

Dr. Fubini also called attention to one of the little mentioned
consequences of improved satellite reconnaissance capability. 'By
1972 the nation would be able to attempt photography of 160;600 ,‘
targets per year and would probably obtain exploif.able photographs
of 100, 000 targets~--but was presently finding it difﬁcuit to specify
50, 000 targets of valid interest. ‘In ‘those terms, the need for con~-.
stant high-resolution coverage of the sort promised by Zaman seemed

doubtful. In Fubini's view, Zaman would inadquately conduct surveys

Approved for Release: 2022/04/18 C05099295

7



Approved for Release: 20_22(04/1 8 05099295 ' ﬁ :],

of national frontiers, determine aircraft deployment patterns,
track the movements of naval forces, and perform similar assign-
ments because the Zaman scan angle was too narrow, requiring too

many passes to provide the needed information. He recommended

ale
b

widening the field of view, incorporating storage capability and

providing for readout directly over the United States (rather than

by way of a relay satellite), and for acceptance of a‘
42 (b)(3)

hour delay in the delivery of imagery.

The only system then definable that could satisfy the needs
Fubini stated vv;as Frog. Fubini's conviction thatb the "near real
time' aspect of readout development had beeﬁ unwontedly eméhasized
found unexpected support in the Department of State, concerned with
both crisis reconnaissance and SALT verification. Raymond‘ Cline,
State's specialist in intelligence matters, told the Committee on
Overhead Reconnaissance and Exploitation (COMIREX) in January

1971 that a one~ to three-day wait for photography was wholly acceptable,

There were no means of storing the output of an EOQOI system
in 1970, and none had been suggested four years later. Imagery
storage on film was quite feasible, but a capability for storing on-
orbit data generated at the rate of was all (b)(1)
but inconceivable. - (b)(3)

~ B G Wl % s o
T vl
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that resolution on the order of two to four feet would serve (givep
that three-foot resolution permitted interpreters to determine the
details of trucks, tanks, and similar vehicles), and that the U.S.
needed a "Model T' satellite system to produce declassifiable photo~
graphy that cou14d be used openly in dealing with other members
oi the United Nations. A '"Model T'" system, as Cline saw it, was
one that could. be developed in 18 mbnths or less, used off-the-shelf
technology, provided resolution at the two- to three~foot level, had
one- to three-day response times, and embodied technology the
disclosure of which would not be damaging to national interests.
More than coincidentally, three months earlier, on 1 October
1970, Martin-Denver Corporation proposed to the NRO the &evelop-
ment of such a system. Called Fastback, it involved the use of
surplus Minuteman missiles to boost small recoverable satellites
into orbit, recovery of‘film capsules in the Atlantic, and return of
the film directly to Andrews Air Force Base (in Maryland on the edge
of the District of Columbia) for processing. The Martin-Denver
proposal, originated by retired Air Force Major General W. A,
Tidwell, had been stimulated by Tidwell's correspondence with

43

Cline on matters concerning crisis reconnaissance.
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Almost concurrently, Dr. McLucas had forwarded to Dr.
Henry A, Kissinger, the President's Special Assistant for National
ns :
Security Matters, a special report Kissinger had requested on crisis
response capabilities. In brief, McLucas advised that for the near
term the only promising approaches were those embodied in existing
systems and in on-the-shelf technology: Corona, Gambit, and

44
Hexagon adaptations, including Frog, Spin Scan, and Fastback.

The accumulation of interest expressed in these several
separate s.tatements of concern for crisis reconnaissance suggested
once more that a quickly available, relatively simple system with
constrained resolution potential might be highly desirable. The
intelligence~-using community was more concern¢d thaﬁ the intelligence-
gathering community By the prospect that some system might be
selected for development because it was technologically achievable
rather than because it satisfied a valid national need. Finally, both

users and developers were concerned that no new system might

e
ki

become available for several years.

The State Department's views were at least partly influenced
by apprehension that the impending final demise of Corona would
effectively dissipate whatever marginal crisis reconnaissance
capability the nation then had. State's efforts to revive Corona in
1970 have been described in Volume I of this account,

-t
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Uneasiness on all of those grounds undeflay a series of dis-
cussions that marked thé ExCom's November 1970 meeting. Threatened
delays in the scheduled development of a data relay satellite had
become real, the crisis response issue remained unsettled, and
there was somé desultory o nsideration of low-cost alternatives to
the Zaman approach. DBut decisions were put off until the following
January, by which time the initial phase of Zaman system definition

45
was scheduled to end.
Earlyin Janua.ry 1971, Carl Duckétt proposed to McLucas
"in accordance with previous discussions . . .'') the establishment
of an ad hoc committee to defi-ne stan&ards against which candidates |

for the crisis reconnaissance assignment could be evaluated. The

problem, as Duckett saw it, was deciding how much to invest in a

near~term system such as Spin Scan, Fastback, or standby Coronas
when that investment would cause funds to be withheld from the

development of Zaman.

Duckett suggested that the Land Panel be

asked to review criteria and added, '". . . in the meantime, I suggest

we discourage any efforts to compare alternative systems until approved

standards for comparison are available.”

3
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Perhaps DuckettA hoped to postpone detailed consideration of
the Fastback approach that State advocated. But if so, he failed.
On 15 January, precisely two weeks before the ExCom meeting at
which such matters again were to be taken up, the State Department
escalated consi'deration of the crisis response question. William P.
Rogers, Secreiary of State, formélly urged Helms and Laird to suéport
development of a new crisis reconnaissance system--but one that
saunded little like Zaman. In Rogers' opinion, the United States
needed '*. . . an adequate twenty-~four hour response system giving
us good photographic detail relativély quickly and cheaply.!" Waiting
five vears for an adequate system was not acceptable.‘ Régers argued
that a crisis reconnaissance.capability should entér system develoément
status promptly, without regard for any systems presently in develop~
ment or pending developmeﬁt, | "As Ray Cline puts it, | we need a ih/[o,c%ve’l T‘
or 'Volkswagen' to get us to the brushfire on time when our more
expensive and less maneuverable Cadillacs are not able to cover that

46

particular crisis on that particular day or week.™

By the time of the January 1971 EgCom meeting, the relatively
straightforward question of whether Zaman should be continued

toward a November 1971 development decision point had been

.';
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complicated by a variety of peripheral issues. Crisis reconnaissance,
as understood by Kissinger, Rogers, and Cline was one. The situa-
tion of the proposed data relay satellite was no longer as simple as had
been anticipated: prospects of using it to support other than reconnais-
sance programs had worsened in intervening months, costs had
>increas ed, and the dependence of Zaman on such a satellite had

increased. If an interim system were needed, several variants of

Spin Scan were available for consideration, both the F'rog and a Hexagon-

variant film readout system were at least nominally attai;nab.le? andr
there was Fastback,

At the time of the January 1971 ExCom‘meeﬁng, the situation
of the various proposed readout and crisis response systems was
roughly thi}s: Zaman-EQOI had completed initial systermn definition
phases in December 1970 and the '"Phase II" system definition ef_fort;v
intended to lead to "firm!' designs and cost estimates, was scheduled

to begin in February. At that point, what was being proposed was a

system operating in a near-polar eliptical orbit

(188 nautical-mile perigee, 283 to 424 nautical-mile apogee}, with a

<o

"best'! ground sample distance {resolution} of from a
frame covering on each side. With‘ ‘cn
‘{1/ A ‘{m,‘r"d'(:‘iu\ ;m;pw/** o dewne el el .
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orbit, the could expect to

accumulate each day, some in stereo. As then planned,. ~ (b)(1)
| (b)(3)

the system would have a useful life of about on orbit and

wou@f first become operationally available in April-June 1975. Five-

year costs as estimated by the CIA would presumably total abcutz

(The estimate had increased by more than in (b)(1)

20 months.)

Frog--which at that time conceptually included the tape storage‘
camera (TSC) as an eventual replacement for the film;read.out gadgetry
of the current design-~was designed to use the R-5 optics of the
Gambit-3 system {175-inch focal iength). It embodied on-board film
development, laser scan of the processed film, and a videb out‘éut
signal-to~ground stations. The TSC equipment would convert a photon
image to an electron image, store the data on reusai)le tape, and later ..
read out by means of a scanning electron beam, the produc.t being a
video oufput signal. A relay satellite could be exploited but Was‘not
eséential. {Zaman, lacking storage capability, had to relay data in

real time.) Direct read out to a graund station would generate 400

frames of imagery a day, each frame covering azsquare area.

Image return time ranged from‘ ‘ Use of a high (b)(1)
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latitude readout station and retransmission to {much as

Fubini had suggested some months earlier) could nominally reduce  (b)(1)

data return time to one to two hours. Either mono or stereo imagery

could be provided, on demand, in strips with a

two-foot grounci resolution distance from an orbit of 170 nautical

miles. Film capacity would limit Frog to a two-year operational

life at a {ilm expenditure rate of 400 frames a day. Five-year program
costs were then estimated to be $435 million. A three-year develop-
ment phase seemed necessa?y.

Spin Scan terminology of January 1971 described a family of.
spin-stabilized satellites which used the spin mode to produce pano-
ramic imagery on film. The film was processed on board and frans-
mitted to ground stations by way of a video link. From one to four
satellites were to be ;ysla‘ced in 200-mile storage or_éits after "piggy-
tacking' aboard sorﬁe large launch vehicle, then called down to 90-
mile operating altitudes as needed. Response time ranged from four
to thirty-six hours after call down, with three-week active lifetimes.
Ground resolution was expected to range between 4.4 and 5 feet at
nadir with coverage of a 180-mile sWath possible from 90-miie

altitudes. A 24-month development schedule was envisaged at a
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cost of $48 million, with individual vehicle costs averaging between
$5.2 and $6.0 million,

Fastback still was much as proposed by Ma.rtin Denver several -
months earlier, a panoramic-camera satellite launched by surplus
I\/iinuteynan I bdogtersf having potential 3, 5-foot ground resolution
and Z4~hour dat'a return time (counted from moment of decision to
launch}), based on recovery in the Atlantic. Development WOuﬁLd
presumably take 24 months and would cost about the same as Spin Scan.

Coromna in a one-day countdown mode Was also treated as a
potential crisis response system; but was more a device for creating
an additional option, an essential of the decision ritual in 1971.

Although all of the principals at the 29 J’anué.ry 1971 méeting
had been provided with extensive advance infovrmatioryx on all the pro-
posed crisis response systems, the discussion nonetheless turned

47
on gquestions of fact and cost.

The principal change in Zaman status arising from completion

of the Phase I systern definition studies had been agreement thatg

requirements would be needed (b)(1)

to support each EOI reconnaissance satellite. The principal attrac-

tion of Frog remained its cost
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for Zaman) although being available two years sooner was also an
attraction. Packard expressed considerable concern about probable

funding needs and the accuracy of estimates, causing McLucas to

observe that Hexagon and had eventually cost more than (b)(1) -

twice their initial estimates. Fackard did not doubt that a Zaman

system would also substantially exceed cost estimates and favored

a backup for Zaman. He also expressed concern about schedule

~validity, commenting favorably on Spin Scan's availability. But in

the end, the only ExCom action on crisis response was toc approve

continuation of both Zaman and Frog at about their current rates

in the expectation that a decision on full system development could

be scheduled for November 1971.48 The ExCofn did nothing to

enhance the potential for acquiring any ""Model T" system of the sort

State wanted. Ray Cline's ploy had apparently failed. So had Fubini's.
In April a large flaw appeared in the ExCom's expectation that

nothing need be done until November, at which time it presumably

would be feasible to approve full development of Zaman. The Office>

of Management and Budget (OMB) was the immediate source of

pressure to act quickly on the readout question, but White House

preferences were the cited justification. In January, Dr. J. R.
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Schlesinger, spokesman for the OMB at ExCom meetings, had remarked

on President Nixon's continuing interest in an early-availability

readout system. Although Slchlesinger seemed willing to accept

the ExCom's decision to postpone a decision, he cautioned that OMB
: v 49

Director George P. Shultz might not be of the same mind.

Whether tifle renewal of Presidential concern about readout
availability was prompted by Dr. Land, disturbed at the aéparent
lack of Zaman prog‘ress, or by State or OMB, who appeared to prefer
some less costly, more quickly ready readout system, cannot be
established from the surviving NRO documents. But in any case,

six weeks after the discursive and inconclusive ExCom meeting of

January, Shultz wrote Packard ', . . to emphasize the President’s

ale
-

interest in an NRT or crisis capability system." As the OMB
director interpreted the President's wishes, "it would be desirable

if such a system could be operational at an early date and at a

o
B

It would appear from the Shultz letter that President Nixon was
chiefly interested in a crisis capability system and that near-real-time
readout was, in his judgement, the best way of getting that capability.
However, various comments by Schlesinger and Shultz emphasize also
the President's interest in readout as a function. Whether crisis
response, readout as a national capability, or readout as an intriguing
technology was the President's chief interest cannot be determined
from the available evidence. It was # hvhim, inn the event.
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reasonable cost.' Finally, said Shultz '". . . appreciable utility
during the President's administration . . .'" should be a goal of,
development.

The Shultz letter, dated 22 April, reached ExCom members
on the day precveding their next scheduled meeting. Shultz had put
the cat fairly ar;’long the mice.

Two key decisions emerged from the 23 April 1971 ExCom
-meeting. They were prompted solely by the Shultz letter and by
Schlesinger's restatément of the APresident's wishes. In the phrasing
of the ExCom minutes, '". . . the President has ekpressed vigorously

the desirability of NRT and the President . . . wished to have this

E S

capability available during his second term in office.’ In direct

3

That species of schedule definition appears to have.been unique,
at least within the National Reconnaissance Program. Presumably
either some long-range plan that required reliance on near-real- '
time reconnaissance by 1976, or a strong desire to be remembered
for having fostered near-real-time readout reconnaissance explained
the President's emphasis on completing the work before another
President was installed. In April 1971, the Nixon Administration
had been in office but two years and the election of 1972 was still
18 months away, but no one questioned the assumption that President
Nixon would occupy the White House for a full eight years.

N T N
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response to that statement, the ExCom voted to acquire Frog as,
an interim photdgraphic reconnaissance system for crisis recon-
naissance and to delay the scheduled first launch of Zaman until
early 1976_. Ft_lbini and Cline seemed to have won.

The range of options for crisis reconnaissance had once

extended to twelve alternatives. By April 1971 it included only

three: (1) go directly to Zaman, relying on Hexagon and Gambit

for interim capability, (2) add Frog to the inventory, or (3) Spin‘

afe
-

_S_Eit_r}_ {phasing ”ZVam‘arvl_ into 6perratAi;on later, in both cases). The

CI1A appeared to favor the first of those options; most other parti-
cipants in the April 1971 meeting ‘favored the sécond; Packlard, who
again dominated the discussion, forced through a decisioh to stre'tch
the Zaman development schedule by a year. He was emphatic in
pointing out that he did not propose to delay thé start of the pi'ovgram
but rather to extend its term énd thus to provide additional fime. '

for solving development problems.

Those were the options formally considered by the ExCom.
Other choices were conceivable, of course, but considerations of
time, money, risk, technical achievability, and operational utility
weighed heavily against all. In fact, the Spin Scan option appears
to have been more illusory than real in April 1971. Packard had
spoken well of Spin Scan on earlier occasions, but neither he nor
any other speaker at the April meeting favored Spin Scan over Frog.
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When the implications of the basic decision had been worked

out it appeared that a reasonable initial operational date for Frog

was January 1974 and for Zaman " calendar year 1976." Refined

cost estimates based on those target dates specified five-year costs

of $676 million for Frog and for Zaman--plus a relay
satellite program cost, for Zaman, of‘ ‘ (The estimates
were respectively higher for Frog and

Zaman than those current in January 1971.) Given the additional

circumstances that the system performances did not greatly differ,
Dr. McLucas in early June suggested to Packard that Zaman should

be delayed past its scheduled 1976 availability date and redesigned

. _. __to'"do something Frog won't.'" His suggestion that Hexagon should

‘be_cancelled when Zaman became available indicated a belief on his

- part that Zaman might have a continuing search role. McLucas

also observed that although Richard Helms still preferred the course
charted at the April ExCom meeting, Dr. David, Dr. Foster, Rohert
Froehkle (an;:é'a&g managervof the OSD intelligence function), Dr.
Robert Seamans (Secretary of the Air Force), Dr. Schlesinger,
Admiral G. W. Anderson (FIAB chairman} "and others' agreed

51

that Zaman should be delayed for major redesign. -For practical
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purposes, Mcl.ucas was proposing that Frog rather than Zaman’
be the principal crisis response system of the 1970's and 1980's.

On the day that McLucas so advised Packard, the President
was discussing readout with his Foreign Intelligence Advisory Board.
Dr. Land, presmably unaware of McLucas' current proposal,
~expressed his strong disapproval of the earlier ExCom decision
to endorse Frog an an interim crisis response system. Land main-
tained that such action would delay or even defer Zaman deve10p~ _
ment--which, of course, was precisely what McLucas had just
advocated. Speal%i_ng directly to the »Pres-id.ent, Land told Ni:%on
that bureaucrats were unwilling to assume large financial risks
without "strong Presidential backing, " that_}i‘_lig_g was a cautious
step, aﬁd that Zaman was "a quantum jump which would give the U.S.

- 52

"an unquestioned technological lead in this field." Nixon seemed to
be much more impressed by such contentions than by more mundane
considerations of risk, cost, or need.

Ten days later, Land challenged Brigadier General Lew Ailen
(who had succeeded General King as NRQO Director of Special Projects~-

SAFSP) on several basic points while Allen briefed the complete

Liand Panel on Frog. The accompanying Zaman briefing {by the

’\, \
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CIA got a friendlier reception. One of the fascinated witnesses of
the events was Colonel Dévid Bradburn, who had succeeded Allen
a2s head of the NRO staff. He reported to McLucas that Land was |
. . . not conscious of any fundamental technical problems in the

EQI system and . . . is not especially critical of the looseness of

the requirements situation (e.g., why do we need ‘ (b)(1)
, L L N (b)(3)
response time). To put it another way," Bradburn told McLucas,

tif EOI is a technology-driven development, Dr. Land is the main
53

driver. "

Inevitably, the McLucas suggestion that Zaman be postponed
and Frog exténded had the effect.of generating a strong counter proposal
from the Central Intelligence Agency. Although Helms had
supported the earlier ExCom decision to develop Frog as an interim
1974 and Zaman as a 1976 readout system, by mid-June the CIA.
position was that a Gambit modified only to the extent needed to
accommodate very basic film readout equipment would serve adequately

as an interim crisis reconnaissance satellite. Frog, as then proposed,

was not needed. Indeed, Helms said, merely buying a few more

Gambits and keeping them on standby for crisis use might satisfy

needs-~-without any investment in Frog development or operation.

-\

LAY
b ?«‘J%\r

j ot -

e

: ,/; {
§T et
v

Approved for Release: 2022/04/18 C05099295



A

Approved for Release: 2022/04/18 C05099295

G o,

In essence, the CIA chief argued that '". . . the Frog proposal ags
currently perceived is structured as a competitor to EOI ahd, there-
fore, is not necessarily the only or best hardware approach to an

54
interim-system, '*

Gencurrently, CIA representatives met privately with the

ranking senators who reviewed and approved the 'black!' appropria-_

tions used in NRO procurement activities. As one product of those ey
informal background sessions, during the week of 14 June 1971 \ ] iy
‘ |
L 7
. i P ,L Mosrt
Senator Allen J. Ellender, Chairman of the Senate Committee on | A Y
' i

! ?
Wah
Appropriations, informally advised David Packard of his doubts 3

that it was necessary to develop both Zaman and Frog. To Ellender, W

N e
o Zaryanltooked mioré attractive., b R
s ’7’){&""‘" & W'M w{’
All the classic behavior patté¥ns of institutional infighting ha% *‘gj‘::,m; ;:w
. ékc‘.w&‘ et A N
become apparent by late June. The Shultz-Schlesinger-McLucas g:e:; ' ', w"”"*
| v o L -
maneuver of April--citing the President as an authority~~had made- (7"3‘

Frog an approved but temporary {"interim'" ip the vernacular) system.
choice. Fubini and Cline had set the stage. The subsequent move
by McLucas to further postpone Zaman's nominal first flight date

would have had the effect of making Frog a semi-permanent element

oi the National Reconnaissance System and would have made a later
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o " (“a b ’L\ i
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decision to adopt Zaman dependent on Zaman's demonstration of
some essenftial capability Frog lacked. "Essential' was the operative
word. State and OMB were satisfied with Frog as a crisis system,

David and McLucas believed that Frég would adequately serve rela-

tively long-terrr.z national needs for a readout system. Packard,

a devotee of the Watson~Watt philosophy on development choices,
mistrusted easy assurances of Zaman's low cost and ready availabilit’jr.
Liand, on the other hand, saw that Zaman delayed could well 56 Zaman
cancelled. That, after all, was the traditional route of program
termination. Land's reaction, and that of his CIA supporters, was

to propose reversal of the Frog decision of April. Their premise

Wwas thal Zdifian once begun was Zaman forever, that any alternative
to Frog would lead promptly to Zaman. Neither side was prepared
to compromise. Indeed, once McLucas haa abandoned the concepts
embedded in the April ExCom decision and had endorsed Frog as a
viable alternative to Zaman rather than an interim predecessor, the
lines were so drawn that only one system could survive. Senator

a

Ellender made compromise impossible by introducing a budget issue ”

A
v

accompanied by a polite but unmistakable ultimatum: develop one 5’,;1"’“’:;‘;‘7
Gt

of the two systems, not both. Getting Ellender to take that position

v \
| i”\
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was a masterful stroke of bureagcratic infighting.v Ellender's
endorse‘ment of Zaman, however tepid, and Land's marvelously
skillful approach to President Nixon effectively‘made Zaman the
favorite é.nd Frog the underdog. That reversal of position resulted

from the CIA’shskillful shepherding of Ellender’s interests and Laﬁd’s
complete understanding of President Nixon's desire to be Vremembered
as a more forceful, incisive, é.nd astute decision maker than his
immediate predecessors. Land's appeal to executive ’insight and
his slighting of bureaucrats was a maste‘rstroke.. Demonsfréting """
that Frog was inferior to Zaman was an obvious nex.t step; the reaction
_to Allen's briefing of mid-June signaled that such a phase had begun.
Ellender's stand, the President’s preferences, and convincing testi-

- mony-that-Zaman was less risky than Frog--and much more .valua.ble,
would inevitably cause the ExCom's April endorsemeﬁt of_g‘__z:_g_g to
fail. Alternatively, however, if the President, or pefhaps even .
Ellender and ot}ier senior senators, could be convinced that Zaman
was too risky, that EOI still was premature, or that the cost estimétés

for Zaman had been grossly understated, the Frog program might

yet go forward.
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Some of the maneuvers that followed were strikingly reriniscent

of events of the Fulcrum vs S-2 contest of 1965, For one, Frog--

like S~2--had initially been represented to be a relatively straight-
forward advance on existing hardware, an embellishment of an existing
or demonstrated capability. ‘But by May of 1971, after the ExComi

had decided to proceed with Frog development, the.program's technical

managers privately looked on Frog as ', . .a new program with

some hardware common to 110 [Garmbit-3]. " Frog's operational
capability had grown strikingly, at least in concept, in the several
vears since the system was invented. In the view of a principal

Frog designer, 'there are many more characteristics of this system,
its mission, hardware and operation that are dissimilar to Gambit-3
 than similar. ”T Of the Eastman elements, only the optics module
survived. Few of the Lockheed subsystems were unaltered, while
the software and satellite control facility dperations were tota}.ly
new, he added. "The operational philosophy is nearly all new.

Many of the key development areas bring totally new fields of tech-

55 |
nology to the current program."

Ttalics added.

&,
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- That view, current in the program office, was in several .
respects inconsistent with the ExCom's image of Frog--and with
Packard's. It is unlikely that either was aware of the inconsistency.
In a letter he proposed to send Senator Ellender, the Deputly Secretary
of Defense said -without qualification that Frog was the only feasible
way of acquiring a readout capability in 1974, because as compared-

to Zaman the Frog task was ''system integration rather than system

development, ! Packard told Ellender, "I am convinced we will
eventually.need the added capability and speed of response which the
EQOI system can providbe——-but that we cannot wait until 1976 for this
system. ™! |

Dr. David, who was even less enthusiastic about Zaman than
Packard, wanted to tell Ellender that there was a good case for developing
both systems but that Zaman could profitably be delayed for é year or
two. David felt that the decision bad to be either to continue both
programs, with Zaman more slowly paced because the budget could
not simultaneously support two costly readout programs, or to cancel
Zaman and c.ontinue__]:'ic_a‘g_.

By that time, the Land Panel report on its meeting of 11 June

and subsequent deliberations had reached the President--and, by
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all indications, Senator Ellender as ';vell. In the Land Panel's view,
Frog's performance was ”substantiaily inferior'' to that of Zaman
(a statement wholly contradictory of the judgement McLucas had
forwarded to Packard only two weeks earlier), and Frog was a higher
risk program because more new subsystems and components had to
be developed ana operated in Frog than in Zaman. The report was
' nowhere marked by a discussion of ""quantum jump'' technology.

The Land Panel report was nominally dated 14 July 1971. i
On 9 July, Senator Ellender formally advised Packard that only one
readout system should be supported in the pending NRO budget and

57
that in his judgement Zaman should be that system.

Dr. Land's argumentywith which Senator Ellender appeared to
‘be familiar, was that Zaman could be developed for a first flight
by late 1974 and to pr‘oceed with Frog would cost the nation $675
million in additional money ''to get an inferior product one year
sooner (with substantial risk5) and with . .. . probable . . . delay
8
of the superior capability.!s

Apart from Ellender, who controlled appropriations, the most

influential senator in such major program décisions was Senator-

oI

Although "'draft copies't dated 1 July were circulated.
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John Stennis, Chairman of the Committee on the Armed Services.
McLucas arranged to meet with Stennis shortly after learning of
Fllender's views, but a confusion of schedules caused Colonel Brad-
burn to become the spokesman for the ExCom view that Frog rather
.than Zaman should be immediately developed. On 15 July, Bradburn
carefully explained to Stennis why readout was considered essential
and why Frog seemed to afford a quicker and less costly avenue of -
approach to that capability. But that was at best a backfire strategy.
The Ellender letter, which emphasized budgets rather than technology,
59

had redefined the issues.

By 15 July it was evident that no binding decision could be
made at the level of the ExCom. Helms completely disagreed with
Packard and David. All that could be done there was to draw together.
a set of options, price them, and forward them (together with recom-
mendations) to the President. The difficulty was that two diametrically
opposed positions had developed within and external tokthe ExCom.
The CLA and the Land Panel maintained firmly that the Zaman-EQI
system could be developed by 1975, that costs would be reasonable

and controllable, and that program risks would be relatively slight.

Dr. David and the non-CIA part of the NRO argued that a better
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course would be to develop Frog for 1974 operation and delay Zaman
until 1976-1978, Frog being the leéser risk and the lower cost approach,
In one view, Zaman was preferable because although it incorporated
radically new technology the new elements were well understood and,
in the end, opernational capability would be appreciably greater
for Zaman than for Frog. The other view was that although Frog
would require a-complex integration-of many complex subsystems,
Frog attempted only a modest advance on the state—of—.the-art and
should therefore be readily achievable without much technical risk.
For practical purposes, technical risk was a surrogate for financial
risk, given that cost-growth in satellite reconnaissance-programs
was invariably associated with underestimation of technical difficulty.
The memorandum addressing those issues would have to go to the
President from the ExCom-«fJ_E from its individual members, although
that was not a desirable course.

That portion of the ExCom meeting of 15 July 1971 devoted

to briefings on and discussions of Frog, EOI-Zaman, and Gambit

was intended to disclose and develop the range of choices available.

Formally, the ExCom had to choose among three options: Option 1

anticipated a January 1976 first launch of Zaman at a cost of
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Option 2, priced at postulated delaying Zaman's (E)“)

initial launch until June 1976; the third option assumed a June 1975

first launch of Zaman at a cost of The two primary

options assumed continuance of Frog and its operation in 1974; the

third did not.

Schlesinger and Packard ilatly disbelieved the cost estimates

‘for Zaman even though they now were about higher' than (b)(1)

those of January 1971, They emphasized Zaman's potential for cost
growth and cited Hexagon as an unhappy example of the tendency.

Tbe CIA (Whosé spokesman was Carl E. Duckett, Deputy Dil;ector,
Science and Technology) defended both the Zaman estimates and
Hexagon's record, excusing Hexagon'’s rather substantial cost growth

on the grounds that not enough had been known about Hexagon when

the program approval decision was made but protesting that Zaman

fe
5

estimmates were reliable because Zaman technology was well understood.

The 15 July discussions was confused and misleading mostly
because none of the participants except Duckett had other than casual
knowledge of Hexagon experience and none was familiar with the details.
In fact, as early as September 1964 Hexagon had been represented
to be a system completely ready for rapid completion of development,
and only the considerable bureaucratic skill of Dr. A. H. Flax,

NRO Director at the timeiprevented a precipitate commitment of
funds and design details. As noted elsewhere in this history, Hexagon
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David Packard '"did not quite agree' with Duckett's view Of
Zaman's prospects, feeling intuitively that it was unrealistic to
postulate a 1975 launch date whatever the level of funding. If the
EOI approach were to be adopted, Packard said, the ExCom should
frankly tell the Preéidant that 1976 was the earliest possible launch
date and that only with luck could that schedule be maintained.

Almost as an aside, Packard observed that it was foolish to construct

a program schedule around unachievables, that for Zaman the better
course would be to select a conservative schedule from the onset.
Neither the first nor the third of the foptions" was realistic, in
Packard's judgement, and he urged abandoning consideration of them. |
Packard found Frog costs and schedules somewhat more credible

if only because there was a smaller gap between the time of the

development substantially exceeded early cost and schedule estirmates,
optimism about technological risk was sadly misplaced, and early
program planning was chiefly distinguished by its misconceptions.
Schlesinger had some limited knowledge of those circumstances.

‘the NRO Comptroller, was thoroughly familiar with (b)(1)

their financial consequences and said little. Duckett had managed (b)(3)
the CIA effort of Hexagon., Otherwise, no participant in the dis-
cussions appeared to have either studied or inquired closely into
the Hexagon experience and in consequence only Schlesinger and

quibbled with Duckett’s explanation of that experience. (b)(1)
Much of that explanation was at variance with fact, but in the (b)(3)
absence of an NRO institutional memory that was not apparent
at the time.

N
3 IR e iva
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estimates and the estimated time of program completion. In such
terms, the principal choice to be afforded President Nixon was be-
tween an EQOI-Zaman available no earlier than 1976 and Frog avail-
able in the firsT.: quarter of 1974. There was an undercurrent of
agreement that in the existing budgetary environment whichever

: sk:ystern was- approved was likely to have a long operational life.

Thbe earlier bureaucratic maneuvering had insured acceptance of the
premise that Frog, if developed at all, was likely to remain in the
inventory well past 1977, the nominal date for introduction of a fully
operational Zaman,

In the course of the tortured discussion of 15 July, MclLiucas
suggested that a way out of the financial imbroglio would be to delay
the start of system development on Zaman until R&D for Frog had
ended. That would cause Zaman availability to slip until 197_8, but
it would resolve the budget problem and would ‘result in the initial
operation of a readout system in 1974. Schlesinger endorsed the
notion and Packard seemned interested (partly because he did not
believe Zaman could be developed on the schedule then assumed),
but Duckett was very negative, signaling Helmsfoppositic}»n. Dr.

David, who had never warmed to the notion of a rapid development

program for Zaman, seconded the McLucas proposal wholeheartedly.
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For practical purposes the only product of the extended dis-
cuésion was a decision to forward a draft memorandum to the
60
President. The content of the memo remained unspecified.

Between 15 July and 9 August 1971, David, Packard, and
Helms attemptéd to produce a memo they could jointly sign. By
-5 August Helms-' had concluded that he could not agree with the posi-
tion takewn by Packard and David; on 9 August he sent his own to
President Nixon. Six days later, on 17 August, Laird sent his
own recommendations and a summary of ExCom views to the Pres-
ident. For the next five weeks the question simmered, various of
the participants attempting to ensure acceptance of their positions.
On 23 September the decision was announced. President Nixon
elected to quantum jump.

The most interesting and significant .events of those two months
were not the decision and its effect on the budget, as suggested by
the subsequent discussion during the ExCom meetiﬁg of 30 September.
Far more important were the developments that led to a complete

split between Helms, on the one hand, and Packard and David on the

other and the fundamental differences of viewpoint thus disclosed.
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Although an advance copy of the Land Report dated 14 July
had been informally circulated earlier that month, no fully authenti-
cated copy went forward to Dr., David until 24 July, and one member

of the Land Panel withheld his assent to the conclusions past that

- date. Dr. Allen Puckett'had consistently expressed reservations

abbut the technical feasibility of the Zaman approach and although

..-he approved the addition.of his name as a signator on 26 July he

privately continued pessimistic about the prospect of meeting Zaman

program goals. At best, he felt, Frog and Zaman were equally

risky,‘ and because of that reluctant judgement he eventually

agreed to add his name to the list of Land Panel members in agree-.

ment with the basic report.- Dr. Richard L. Garwin, who handled

preparation of the final report, was_,,.able'tg bring Puckett to that com-~
1

promise only after extended-discussions..

Fundamentally, the Land Panel recommended that Fr
P

P i

and Zaman-EQI be developed toward a Novembe{éﬁ 1974 first flight date.

On the day that he received the formal copy of the I.and Panel report,

 Dr. David completed the first draft of a proposed ExCom memorandum

to the President recommending a choice between Frog in 1974 and

Zaman in 1976 or later but favoring delayed development of the EOIL

system. On 2 August, Helms proposed that the ExCom present five
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options to the President: (1) Zaman on a 1976 schedule, (2) Zaman
"before' 1976, (3) Zamanin 1976 and a "low cost interim system'
earlier, {4) Frog in 1974 and Zaman in 1976, and (5) Frog in 1974
and Zaman in }978. (The options were nominally in order of increasing
| cost, althougﬁ in the terms of discussion employed during the 15 July
ExCom meeting the fifth option, Frog plus a 1978 Zaman, was by a
62
-considerable margin-less costly than Frog plus a 1976 Zaman.)
Packard, writing on 5 Aﬁgm t as chairman of the ExCom, ad-
vised Laird that there was a fundamental disagreement within the
£xCom on what to recommend to the President and how. Owing to
the apparent impossibility of reconciling their divergent opinions, he
told Laird, ExCom members proposed to send two memoranda for-
ward, one from Helms and the other from Packard and David.

Packérd‘s draft emphasized that readout was desirable because

of its crisis capability and not because of any potential for the sub-

*

through an  (b)(1)~

sequent development of a

improvement of electro-optical imaging technology. Frog, he ex-
plained, would transmit photographs "'a few times a day'' to an ex~

isting readout station in New Hampshire, permitting data to reach
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Washington from 12 to 24 hours after pictures had been taken. The
techniques had been basically demonstrated as early as 1961 (in the
E-1 Samos), had been again operated successfully in the 1966 Lunar

Orbiter mission, and had been so improved in various respects since

that time that f’rog satisfied ""most but not{all” inﬁelLig.ej;.CQ rnequire-
ments: Frog Wéuld return relatively high resolution photography
daily and at é rather reasonable cost.

The EOI schematic, in the Packard-David view, represented

'a more exciting technical approach'. They described the system

as composed of

The EOI systermn promised irhagery better than Frog

and had a potential for eventual but not all com-

ponents were proven and the system was certain to be very expen-
sive. Packard and David noted that the EOI system could presumably

become available no earlier than 1976 and at a development cost of

although if technical progress were good pro- (b)(1)

gram acceleration might be possible.
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From that status summafy, Packard and David proceeded to
a statement of choices and justifications. If a readout system were
wanted at an early date, as the Shultz letter of April 1971 had sug-
gested, the better course would be to begin immediate development
of the E_‘_l_‘_o.‘_‘g_ system. It would surely be cheaper than EOI (a develop~
meént cost of about $200 million for "I*:_r_g_g was assumed), and would
very probably be available relatively earlyin 1974. Because of the

Senate's pressure on budget elements, the memo continued, the

President must choose between two basic alternatives: develop only

the EQI system at a per year rate, spending ‘

Sin fiscal 1972; or develop Frog at once and start EOIL system

development upon completion of Frog development in 1974.7

The decision on which course to follow should be based entirely
on whether early readout availability were wanted, Packard and David
concluded. If 1976 were an acceptable date, then EOI probably was the

best choice. If an earlier date were wanted, Fros was the obvious
g -

63
preference.
* The per-year ceiling for EOI development was in-

formally discussed in the ExCom meeting of 15 July but seems not to
have bzen seriously considered at that time. Dr. McLucas observed at

one point that‘ ‘a year was an optimum expenditure rate, given (P)(1)
program needs and a 1976 operational goal. Only development costs were
being considered. . 5
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In a prompt response to the draft, a copy of which reached Helms

on 5 August, one of Duckett's deputies advised McLucas of what had
become the CIA position: the Frog option should be deleted as too
costly and Gambit plus Hexagon should be>used until EOI could be de-
veloped. Duckett wanted the ExCom to urge, "Thus we cannot recom-

mend any other course than to go ahead with EOI in-an expeditious. .
64:

way.'"' - : B —
ILiaird's response upon learning that the ExCom had split was to
remind Helms of the provision in the ExCom charter (the 1965 NRO
charter) which specified that ExCom disagreements should be re—
ferred to the Secretary of Defense for resolution.* In the circum-
stances, Laird said he would assess Helms' views before taking any
further action. Laird proposed to prepare a memorandum to the
President that would appropriately summarize .dif_ferent viewpo.ints

but one that nonetheless addressed the principal issues in a focused

way and, in the end, recommended a course of action,

How Laird learned of the provisions of the 1965 charter is a
raystery. There are hints in NRO {files, however, that a member of
the NRO staff was responsible for that ingeneous bit of infight
strategy.
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Unfortunately, Liaird's message reached Helms after Helms had
dispatched his own memorandum to President Nixon. Laird's memo
was dated 9 August, a Monday. Helms én Wednesday, 11 August, sent
to Liaird a copy of az;?-Ieklms-to~the~President memo dated 9 August,
Helms' 11 Augu§t noté to Liaird rmmentions a Packard-David recommen-

dation that does not appear in any of the surviving correspondence, a

-~ recommendation to-delay EQCI for two years. That suggestion, although

discussed at various times, was not the Packard-David recommenda-

tion of early August. Helms appears to have misunderstood the De- _
' PR

partment of Defense position on EOIL.- His memo to the President 3 {)»W¢
: pho pak
proceeds from the assumption that the choice was ECI now or never, aw( wih sl
;tﬂ. VS
b“..“’L‘;‘“ 5 l&
4ok

and that David and Packard favored "never',
(T 18 Megucu;u

It is also reasonable to assume that Helms fully appreciated
the probable consequences of Laird's action. ILaird, although emi-
nently fair in the way of all truly skillful politicians, was wholly de-
pendent on Packard to operate the Department of Defense. That
Laird would be likely to reflect Packard's viewpoint, and to recommend
it, seems probable., Packard mistrusted the Zaman-EOI estimates
and had a healthy cyniéism about the feasibility of quickly and cheaply
transforming exotic electronics technology into useful oPera‘tional

AN
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systems. (Packard, it will be rec'alled, was a highly successful
electronics executive and an experienced R&D manager in private
life.) ILaird was not equipped by experience or inclination to eval-
uate technological problems--and Laird too was sensitive to cost
uncertainties., .';E’her@__\ﬁ_s_ slight likelihood that Lai_rd would recom-
mend the high cost, high risk option to President Nixon, or would .

_ present such an option in a favorable light if other choices were as- -
attractive,

Knowing those probabilities, Helms did not delay in sending
off his own memo to the President. The apparent two-day delay in
getting a copy to the Pentagon was a bit more difficult to explain-~
but then nobody really asked any embél‘;rassing quest‘ions along that
line.* In his memo to the President, Helms argued that the budget

could not support a combined Frog-EOI effort, that Frog had no

The sequence: Laird's memo to Helms on 9 August, probably
delivered that afternoon, but at the latest the morning of Tuesday,
10 August; Helm's 9 August memo to the President, and his trans-
mittal memo to Laird, not written or sent until Wednesday, 11
August 1971, It would perhaps be ungentlemanly to suggest that
Helm's 9 August memo was backdated (it had to be 9 August if it
was to predate Laird's instructions not to send it) and that the
11 August date on the Helms-to-Laird memo did not need to be
backdated,
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long-term potential, and that better ways of getting a 1976 capability

existed than that of starting with Frog and later moving to EQOI.

e

elms also suggested that in reality EOI was likely to appear only
& year later than Frog and that there was little sense in acquiring
‘a one—year,adva}_nce in capabii’it’f if it meant that EOI might be post-
poned in consequence.

»v»'}?he-‘ option that-Helms urged-or President Nixon was to.b"egin‘
EOQOI system development in December 1971, aiming at a June 1976

launch, and to rely on Gambit and Hexagon for any necessary in-

terim crisis reconnaissance capability. The primary alternative
{which Helms identified as that favored by Dr. Land) was to start

EOI development immediately and schedule an initial operational

launch for late 1974 (at a cost about higher than the cost
of the favored option). A different alternative, Helms noted, would
be to add to the favored option a provision for the development of an

interim quick response capability for crisis reconnaissance (at a po-

tential cost of about and two years of development).

Most of the arguments in Helms' memorandum to the President

focused on assumed shortcomings of Frog: the 12- to 24-hour data delay

was too long for crisis management, Frog provided no enhancement

LI PO RN LA
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of existing technical intelligence cépabilities, Frog was costlier than

other quick-response systems, and Frog development difficulties had
65

been understated.

The Helms memo could be faulted on several grounds. It did
not present any real alternatives to the recommended primary action,
it did not- objectivély evaluate the faults and failings of the two sys-
“tems, itiignored potential cost growth and schedule slip p‘roBiems in
the more advanced of the systems being contrasted, and it employed
an extreme best-case worst-case set of arguments that unfairly biased
the options. But it could not be f;ulted on effectiveness grounds: all
of the potential shortcomings of Frog, and all of the arguments against
Frog , were laid out skillfully. The better of the EQOI attractions were
displayed and the risks depreciated. If the favored option seemed un-
wisely optimistic as regards costs and schedules, it could be contrasted
with a still more glowing and optimistic option endorsed by br. Land,
one of the most reépected and successful of the scientists associated
with satellite reconnaissance. And if Helms did not emphasizé Land’s
"quantum jump" verbl{iage in discussing comparative risk, neither was
he able to quote Frog program office statements that contradicted the

Plow-risk Frog' thesis Packard and McLucas had come to believe.
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The rationale for the Helms memorandum was not obscure. If

Frog were approved for development and EOQOI development were post-

poned, several events would follow. First, the CIA's reconnaissance
system development”svpecialists would have no major imaging program
in their invento?yt Hexagon would be operational, as would Gambit,
and the principal new system would be a variant of Gambit assigned
to the West Coast element of the NRO for-development. Should Frog !
be successful, various of the improvements then being proposed for
the basic Gambit might well be incorporated, and the operational

life of Frog could well be extended thereby. Inthe meantime, the
EQOI approach would be competing for funds with-gllgg_ improverment
schemes, and perhaps with an electrostatic tape camera that in a few
months could seem considerably more attractive. The attraction of
operating an existing system with appreciabl¢ and proven low-cost

growth potential might overcome the dubious advantages of investing

in a new program of uncertain potential, however attrac-

tive it seemed on paper or in a laboratory. Once Frog entered the in-
ventory, the prospects of EOI diminished. Such factors the CIA fully

appreciated.
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On the day a copy of Helms' memo to the President reached the
White House, Mcl.ucas learned that David too seemed to be depaéting
from the earlier agreed ExCom position. David had told McLucas
that in the interests of unity he haa heretéfore been inclined to go
along with Pac}f;ard‘s views, butnow that a consernsus secemed un-
achievable he had decided to "bring forward some of-his more basic
feelings. " ) A;D,_avid really believed that EOI should not be recommended
as a feasible option, that I.and was wholly wrong, that a more deliber-

ate course was advisable than any heretofore proposed, that Frog

should be deployed regardless of other considerations, ‘and that once
experiencer in gathering and ﬁsing readout products had been acquirved
it would be time enough to consider investing in a high-cost, high-
66

technology system like Zaman.

McLiucas himself wanted Laird to present to the President'three
options that extended from a 1976 EOI program to a 1974 Frog plus
a 1978'i EQOI. McLucas was willing to consider what he then assumed
was Helms' favorite: acceleration of EOI development for 1975 avail-
ability.

In the end Laird decided to recommend one specific course that

the ExCom could agree on. The wording was peculiar: Laird told the

AR , g,
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President that the ExCom had agreed that the best dption was to

develop EOI toward a 1976 operational date but at a spending rate

of a year, adding . . . I strongly recommend' that

decision. DBut, Laird continued, Helms felt that an earlier opera-
~tional date was achievable,- Packard had considerable doubts about
acceleration and was somewhat pessimistic about 1976 availability,
and David favored starting with Frog because #o him the 1976 avail- -
ability date for an EQOI system seemed highly unlikely. Helms
opposed Frog in any event, favoring alternative early capability
. systems if one were to prove necessary. In Laird's judgement,

the availability of Hexégon negated any need for readout capability

at an early date, so (he told the President) the best éourse was an
order program of EOI development toward 1976 operation "or possibly
somewhat earlier. ”67‘ Helms and Liand had taken that rou‘nd..

On 23 September, i)r. Henry Kissinger advi‘sec‘l all éonéefned
that the President had concluded that the development of the EOL
system should be.undertaken toward a 1976 operational date and
"under a realistic funding program.'' Further, the President had
decided that . . . there should be no further development of the

68
Film Read-Out Gambit (FROG) system. "

4
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_ probably pass muster, given uncertainties about inflation rate and

~the like.—As for what remained, it-was necessary to-advise -Senator

.
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That settled the main question. Conversations among ExCom
members later in September uncovered some uneasiness about the

“‘realistic funding program'' caveat, by which the White House had

intended to mean a ceiling of a year on EQOI expenditures.

Packard concluded that costs "in the range of per year' would - (E)“)

--Ellender of the decision and get on with Zaman, shortly after named

69

Kennan. Film readout for Gambit was officially dead.
The 30 September meeting that considered the effects of the

rog cancellation.was the.last ExCom session Packard ever attended,

he left the government later that year. About a year later, the

President abolished the Office of Science Advisor; both Dr. David
and the Liand Panel vanished thereby, although Dr. Land continued
to advise the CIA. McLucas survived to become Secretary of the

Air Force in the second Nixon Administration; Helms was named

Ambassador to Iran shortly after the election. None of those

actions appeared to be related to the Kennan decision, but they

constituted an interesting footnote to the events of that decision.
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NOTES ON SOURCES

MFR, BGen R. E. Greer, Dir/Samos Proj, 16 Feb 61,
subj: Trip Report; see Vol IIA, Ch VII, this mss, for details
of E~1 experiment.

Samos Program Chronologies, Jul-Dec 61, in SAF¥FSP files;

see Vol IIA, pp 168-172, this mss, for details.

Memo, Col W. G. King, Program I, to Col J. W. Ruebel,

"SAFSP-Plans and Policy Ofc, 21 Nov 61, in Greer files,

SAFSP.

Various Samos E-1 tech manuals dating from 1959 and 1960;
25 May 59 Rand paper by Amrom Katz, "Observation Satel-
lites . . .'"; paper, '""Anatomy of Readout, " MGen R. E.
Greer, Nov 62,

Rpt, "Sentry Program E-3 Reconnaissance," Lockheed
Missiles and Space Div, 29 Jul 59.

Rpt, "Samos Applied Research System, ' 9 Nov 60; rpt,

and Recording System, ' 18 Nov 61; ltr, Maj D. W. Denby,
Sys Br, D/ Tech, ASD, to SAFSP, 13 Dec 61, subj: Develop~-
ment of a Photo Tape Sensor.

""Anatomy of Readout, ' Greer, Nov 62; ltr, Maj Gen R. E.
Greer, Dir/SP, to Capt F. B. Gorman (USN), SP-Plans,
19 Nov 62, subj: Establishment of Special Study Group.

Samos Program Chronology, May 63; rpt, "Photo-Tape
Reconnaissance System, ' prep by T. J. Fulton, ASD Recon
I.ab, 9 Apr 63; amended mo rpt, "Photo-Tape Reconnaissance
System, ' 15 Apr 63, all in SP-6 files,

Memo, E. M. Purcell, Chm, Recce Panel, to DCI, Jul 63,
subj: Panel for Future Satellite Reconnaissance Options.

NNAY
e % b *,,\{\
VT

o Ot YK S ) FJ"_

:,\—.\;"' ' e ,‘"' d; s § g |

1

Approved for Release: 2022/04/18 C05099295

e

- 1"Aerospace Corp Evaluation of the RCA Electrostatic Imaging )

{

\\'v
SN



Approved for Release: 2022/04/18 C05099295

10.  Memo, B. McMillan, DNRO, to SoD, 11 Jan 65, subj: Quick

Reaction Surveillance System, in DNRO files.

11, Msg, Whig 3457, BGen J. L. Martin to Dr B. McMillan,
DNRO, 28 Jul 65, -

12, Rpt, '""The Application of Image Forming Satellite Recon-
naissance to Crisis Management " prep by COMOR ExCom,
24 Jan 66 N - -
13, Min, NRE ExCom Mtg, 17 Aug 66.
14, Memo,; LtGen F: P . Garrell, Dir/DIA;"to Dr i Foster,

to LtCol L Allen, SAFSP, 21 Nov 66)
15, Msg, Charge 3738, Col L. Allen, SAFSP, to BGen J. T.
Stewart, Dir/NRO Staff, 6 Dec 66. :

16.  Msg, Charge 4338, MGen J. L. Martin, Dir/SP, to Dr A.
'Flax, DNRO, 17 Jan 67.

17. - Rpt, "Requlrements for Image Formlng Satelhte Reconnais-
__sance Responsive to Warning/Indications Needs, ' prep by
COMIREX, 5 Jan 68. :

18. See memo, A. H. Flax, DNRO, to Chm, USIB, 12 Mar 69, -
subj: Study of Requirements for Image-Forming Satellite
Reconnaissance Responsive to Warning/Indications Needs,
in NROQO policy files.

19. Memo, E. H. Land to D. ¥, Hornig, Pres Sci Advsr, 16
Oct 68, no subj, in Land Panel papers, NRO files.

20. Min, NRP ExCom Mtg, 13 Nov 68.

21. Memo, Flax to Chm, USIB, 12 Mar 69.
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‘Dir/DR&E, 18 Nov 66, subj: Assessment of New Technology- ‘
for Intelligence Collection (quoted in msg, Whig 5919, SAFSS
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Memo, J. J. Crowley, Dir/Spec Projs, DDS&T, CIA, to
DNRO, 16 May 69, subj: Review of Report Entitled "Satellite
Image-Forming Reconnaissance Responsive to Warning/
Indications Needs, ' in DNRO f{iles.

Memo, E. H. Land to Pres US, 6 May 69, no subj.

Notes, SAFSP orientation briefing for BGen W. G King,
Dir /5P, Feb 69.

Memo, R. L. Garwin to Dr. Edwin Land, 23 Jun 69, subj:
Major Review of Solid State Sensor Technology for Electro-
Optical Intelligence [sic] Satellite (""EOI"), in Land Panel
files, SAFSS.

Memeo, D. Packard, D/SoD, to R. Helms, DCI. L.. A, DuBridge,
Pres Sci Advsr;, and J. L. McLucas, DNRO, 16 May 69,
subj: Real-Time Readout. '

7 Memo, Col L. Allen Jr, Dir/NRO Staff, to Dr J. L. McLucas,

DNRO, 5 Jun 69, subj: Real-Time Readout.

Viewgraphs of briefing, '"'Study of a Simple Photo Reconnais-

sance Electronic Readout System, '* prep by SAFSP for

Bennington Cmte, 12 Jun 69; viewgraphs of briefing for BGen

W. G. King, Dir/SP, Feb 69, in files. | (b)(1)

Min, NRP ExCom Mtgs, 7 and 8 Aug 69, as revised 12 Sep 69.
Min, NRP ExCom Mtg, 15 Aug 69.

Memo, E. H. Land, etal, to Dr L. A. DuBridge, Pres
Sci Advsr, 12 Aug 69, no subj, in L.and Panel papers,
DNRO files.

Memo, G. T. Tucker, Asst SoD (SA), to D/SoD, 14 Feb 70,
subj: Interim Report on the Committee for Immediate Recovery
of Imagery (Fubini Committee); rpt, Report of the Committee
for Immediate Recovery of Imagery, 16 Feb 70; memo,

A. L. Latter to E. Fubini, 6 Feb 70, subj: Immediate
Recovery. -
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39.
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41,
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Min, NRP ExCom Mtg, 16 Sept 69; see also memo, Col L.
Allen, Jr, Dir/NRO Staff, to D. Packard, R. Helms, L.
DuBridge (ExCom) 12 Sep 69, subj: Spin Scan.

Viewgraphs of briefing, 14 Aug 69, prep by SAFSP for D.
Packard, D/SoD.

Min, NRP ExCom Mtgs, 25 Nov 69, 16 Sep 69.

Memo,. E. H. Land, etal, to Dr L, A. DuBridge, 13 Mar 70,
subj: Sokd State Real-Time Readout System, in Land Panel
files; see memo, Tucker to Packard, et al, 14 Jul 70.

Memo, E. H. Land, et al, to Dr L. A. DuBridge, Pres Sci
Advsr, 13 Jul 70, subj: Photographic Reconnaissance Systems
Status, in Land Fanel Papers, DNRO files; memo, DuBridge
to D. Packard, D/SoD, and R. Helms, DCI, 13 Jul 70,

subj: Land Panel Rzport.

Memo, G. P. Shultz, Dir/OMB, to D. Packard, D/SoD,
15 Jul 70, no subj, in SAFSS files; see also memo, Col L.
Allen, Jr, Dir/NRO Staff, to Dr J. L. McLucas, DNRO,
31 Jul 70, subj: Activity Report, 27 Jul - 31 Jul 70,

Rpt, Director's Report to the NRP Executive Committee on
FY 70 Status and FY 71 Program, 15 Jul 70, prep by NRO
Staff for J. L. McLucas, DNRO; ltr, G. P. Shultz, Dir/OMB,
to D. Packard, D/SoD, 15 Jul 70, no subj, in NRO f{files.

Memo, J. L. Mecl.ucas, DNRO, to Dir/CIA Reéce'Prog,
27 Jul 70, subj: Approval of Electro-Optical Imaging Program
System Definition Phase; min, NRP ExCom Mtg, 15 Jul 70,

Memo, E. H. Land, et al, to Dr E. E. David, Jr, Pres

Sci Advsr, 14 Sep 70, subj: Real-Time Photographic Systems |

Definition Studies (Zaman), in Land Panel papers, DNRO
files; min, NRP ExCom Mtg, 20 Nov 70. ' o
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47.
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- 49,

50.

51.

52.
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Ltr, E. G. Fubini to D. Packard, D/SoD, 29 Oct 70, no subj.

Memo, Maj W. F. Craig, NRO Staff, to Dr J. L. McLucas,
DNRO, undated (written 11 Jan 71}, subj: Ray Cline's Views
on Crisis Response; MFR, Maj ¥. L. Hofmann, NRO Staff,
16 Nov 70, subj: Martin Company Briefing on Fastback,
both in NRO staff files,

Memo; J. L. McLucas, DNRO, to Dr H. A. Kissinger,
18 Dec 70, subj: Photographic Capabilities During Crises,
in DNRO f{iles.

Min, NRO ExCom Mtg, 20 Nov 70,

Ltr, W. P. Rogers, SoS, to R, Helms, Dir/CIA, 15 Jan
71, no subj (identical Itr sent to M. Laird, SoD, same date);
Itr, C. E. Duckett, Dir/CIA Recce Prgms, to Dr J. L.
McLucas, DNRO, 11 Jan 71, no subj.

Background information from NRP ExCom Agenda for 29
Jan 71 ExCom Mtg, dtd 27 Jan 71, prep by Maj W. Craig,
SAFSS; memo, R. Kahal, NRO staff, to Dr J. L. McLucas,
DNRO, 21 Jan 71, subj: Hexagon Near-Real-Time Readout.

Min, NRP ExCom Mtg, 29 Jan 71,

Min, NRF ExCom Mtgs, 20 Nov'70, 29 Jan 71.

Ltr, G. P. Shultz, Dir/OMB, to D. Packard, D/SoD,

22 Apr 71, no subj: min,NRP ExCom Mtg, 23 Apr 71; interview,
LtCol W. Craig, NRO Staff, by R, Perry, 10 Sep 73.

Memo, J. L. McLucas, DNRO, to D. Packard, D/SoD,
4 Jun 71, subj: Actions Approved at the ExCom Meeting

(23 Apr 71).

Memo, Adm (ret) G. W. Anderson, Jr, Chm; PFIAB, to D.
Packard, D/SoD, 17 Jun 71, no subj, DNRO files. '
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Memo, Col D. D. Bradburn, Dir/NRO Staff, to Dr J. L.
McLucas, DNRO, 14 Jun 71, subj: Highlights of the Land
Panel Meeting, 11 Jun 71, in DNRO files.

Memo, L. G. Dirks, Actg Dir SP, CIA, to D/DNRO, 17
Jun 71, subj: Interim Near-Real-Time System=--Vehicle

_and Operational Alternatives, encl study, same subj, by

\ D/Ch Des and Anal Div, Dir SP CIA, which ' (b)(3)

also cites SAFSP Study Apr 71 '"60-Day Study, ' and COMIREX
"Study of Intelligence Requirements for Crisis Response

"Satellite Imaging, ' Apr 71.

Memo, R. G. Stephenson, Grp LV, A;ex_'bspace Corp, to J.
Statsinger, Grp I, 27 May 71, subj: Frog, in SP-1 files.

Msg, Whig 0847, LtCol F. Hofmann to Dr J. L. McLucas,
DNRO, 24 Jun 71, forwarding cy of draft Packard ltr to
Eliender (McLucas was in Los Angeles); memo, E. E.
David Jr, Pres Sci Advsr, to D. Packard D/SoD 30 Jun
71, no subj, in DNRO files.

Draft rpt, "The Near-Real-Time Photographic Reconnaissance
Program (EOI-Frog), ' prep by National Recce Panel to the
President's Science Advisor, 1 Jul 71; see msg Whig 1021,

F. R. ’\Taka,vD/DNRO to BGen L. Allen, Jr, Dir/SP,

3 Aug 71, transmitting basics of rpt; ltr, Sen. A. J. Ellender,
Chm, Senate Cmte on Appropriations, to D. Packard D/

SoD, 9 Jul 71, no subj, in DNRO {iles.

Rpt, signed by E. H. Land, Chrn, Natl Recce Panel to the
President's Science Advisor; '"The Near-Real-Time Photo
Reconnaissance (EQI-Frog), ' dtd 14 Jul 71. '

MFR, J. L. McLucas, DNRO, 14 Jul 71, subj: Notes for
Use at Meeting with Senator Stennis at 3:00 o'clock, 14
July (n.b.: memo annotated to show its use by Col D. D.
Bradburn, Dir/NRQO Staff, in 15 Jul mtg with Stennis).

Min, NRP ExCom Mtg, 15 Jul 71.
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Land Panel Rpt, 14 Jul 71; ltr, R. L. Garwin, Land Panel,

to Dr E. E. David, J»z, Pres Sci Advsr, 24 Jul 71, no subj;

ltr, Garwin to David, 26 Jul 71, no subj, both in Land Panel
papers, DNRO files.

Memo, E. E. David, Pres Sci Advsr, to D. Packard, D/
SoD, and R. Helms, DCI, 24 Jul, subj: Memorandum to
the President on Frog and EQI; memo, Helms to Packard,
2 Aug 71, no subj,. '

Memo, D. Packard, Chm ExCom and D/SoD, undated,
about 5 Aug 71, to M. Laird, SoD, subj: Readout Satellites,
with encl, draft memo, D. Packard and E. David, ExCom,
to Pres undated, subj: Readout Satellites, The Packard to
Liaird memo was handwritten, in pencil, and can be dated
only from a notation on a transmittal slip for a copy sent

to the DNRO.

Informal memo, D. H. Steininger, CIA D/Sci and Tech,
to J. L. McLucas, DNRO, 5 Aug 71, no subj.

Memo, R. Helms, Dir CIA, to SoD, 11 Aug 71, subj: Readout
Satellites, w/encl, memo, Helms to Pres, 9 Aug 71, same
subj. )

Draft memo, J. L. McLucas, DNRO, to D. Packard, D/SoD,
11 Aug 71, no subj. The file copy has been torn into several
pleces and then reassembled with the aid of transparent tape.
It may not have been sent to Packard at all--but in that it
describes a conversation between Mcl.ucas and David, it
accurately reflects the situation as of 11 Aug.

Draft memo for M. Laird, SoD, to Pres, prep by J. L.
McLucas, 11 Aug 71, subj: Readout Satellites; M. Laird,
SoD, to Pres, 17 Aug 71, subj: Readout Satellites.

Memo, H. A. Kissinger to SoD, Dir/OMB, DCI, Pres Sci
Advsr, Chm PFIAB, 23 Sep 71, subj: Near-Real-Time
Satellite Reconnaissance System, in DNRO files. Italics added.
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Min, NRP ExCom Mtg, 30 Sep 71; ltr, D. Packard, D/SoD,
to Sen A. J. Ellender, Chm, Cmte on Appropriations,
4 Oct 71.
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