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TOP-SECRET

PREFACE TO VOLUME ITA

This volume_ of A History of Satellite Reconnaissance includes
two parts, sepa.rated mostly because of bulk. It covers the origins,
progress, and eventual demise of the satellite reconnaissance system
generally known as Samos over a period extending from unt1a1 pProgram
acceleration in 1957 (foilowing nearly 10 years of studies and very
modest technical development activity, the whole costing rather less
than $10 million) to the cancellation of the last photographic system in
the Samos series in October 1963, Actually, work on the last of the
real" Samos systems wao terminated in July of that year, but a half-
breed survivor, L, anErd lingered on for another three months.

Samos and its close relatives were distinguished from other
photographic reconnaissance satellites in several respects. Notably,
the six numbered syste;ns in the E-1 through E-6 series ‘were under
high but ordinary security controls. anyard was an exceptxon. and
Spartan rm.ght have become a second had it survived; but Lan anyard
represented an attempt to transfer the better parts of one Samos
system, the E-5, to the technical and operational envizjonment of the
highly successful Corona. It was attractive mostly in the absence of
any alternatiw}e system with resolution better than that of Corona --

about 17 feet at the time. Once a better system emerged (and even
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; made it totally inconsequentia.l), Lan&rd was an anachronism. As for

—TOP-SECRET

Corona shortly managed to surpass L E rd performance.“

=

the others, that they were given no special security protection said
8omething of their reconnaulance programs,

The Samos farmly of photo reconnaxssance satellites included

' three with readout antecedents (E-1, E-2, and E-3), four with film

Tecovery capability (E-4, E-5, E-6, and LanErd a stereo-configured
E-5 Camera redesigned to fit a Corona payload and recovery package).
and the spin-stabilized P-35 weather reconnaissance system. P-35
Probably should not be counted as a Samos program because it was
strikingly different in both technology and management, And the P-35
Program had another distinction: success. It is included here partly
for convenience, but mostly because it did not fit elsewhere.

The Samos program cannot be addresced in perspectlve thhout

including consideration of

. Vo ran MALLLLLLL LTIV /Z, Sty
L 700 127, 6‘////“‘7’

Z

but conducted in quite another environment--and with very different
Lz
results. The background and antecedents o

Z
as that becomes appropriate. However 4 the

7

, .
%ajor_ photo reconnaissance satellite programs to emerge successfully
7 .
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—TOP SECRET
. from the 19608, are separatelythe subjects of Volume oI in this
seriel.‘
Matters of variant nomenclature were of sufficient concern
for Volume I to warrant a prefatory discussion ixi that vdlume. They
‘do not represent com;;arably trouble'ﬁome items here, Samos titles
and designators changed from time to time, often enough to insure
the confusion of later researchers, but such changes are treated as
they occur. Refe;-ences to pProgram segments have been made consistent

by adhering to the original E-series designators throughout.

———
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TOP SECRET
IV SAMOs: FliOM SPUTNIK TO POWERS (1957-1960)

Note: The pre-1958 background of the Samos Program has been treated

in considerable detail in Chapter I, Volume I, of this series, It is

only casually relevant to later events in the basic Samos program,
which was inﬂuenced more by Sputnik and by the rapid pace of photo-
satellite technology than by plans lazd in the 1954-1957 period. Dxrectly
causitive factors are noted in the first pa.ges of this chapter; for addi-
tional detail the reader should refer to Volume I and to other and more

extensive narratives there cited.

Characteristica.lly. the United States reacted to Sputnik and the
threat it appeared to represent by dumpmg money and manpower into a
hodgepodge of Space and satellite programs. For practical pPurposes, A
the initial reaction was chapneled into three general areas, First and
foremoat. there began a frantic effort to "restore the national image"
by some sort of flamboyant feat that would demonetrate the excellence
of American technolegy and prove the essential soundness of pre-l958
séace Program management, Predictably, the effort was a flat failure,
The early beneficiary was Vanguard the American ""scientific satellite, "
Vanguard launches, starting in December 1957, probably represented

the most widely publicized set of failures in modern history, Although
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some Vanguarde eventually went into orbit--and the proéraxn consumed
vastly greater sums than ever contemplated--the effort chiefly served
to prove that the "spa.ce program' of 1955-.1958 had been dxstmguxshed
by strikingly bad judgment at the secretarial level. The Army's
Explorer satellite, rescued from ignominious storage in a warehouse
where it had been hidden for months, finally junketed into orbit four
months after Sputnik I It was the petulant contention of Major General
J. B. Medaris, chief of the Army's rocket research program, that the
feat could have been performed many months earher had it not been

for the mtrans1gent obstructxom.em of the Secretary of Defense. For

the front pages of the nation's newepapero.

A gsecond Tesponse to the Sputnik scare was the creation of new
agencies, czars, committees, and study groups--each supposed to
perform some magic that would suddenly compensate for five years of
misjudgment and ma.ladmlmstration. Most were of.transltory importance.
Only two endured: the Advanced Research Projects Agency, named
custodian of al} rmhtary—purpose Space activities, and the National

Aeronautics and Space Administration. charged with conducting a

peaceful-purposes scientific space program,
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The third pattern of response to Sputnik was the acceleration,
expansion, and modification of established epace developments. With
minor exceptions, these were based on the WS 7L reconnausance
satellite program, a starveling which until late 1957 had been carefully
hidden from public view because it could not be eaeily accommodated
to the '"peaceful uses of space" image prized by the Eisenhower administration.
Conducted by a scant handful of imaginative scientists and engmeers,

WS 117L had been allotted Bparse resources since its 1954 inception,

- Stunted though it was, it nonetheleu ‘represented the only well-grouhded

United States Sspace program when space suddenly became Trespectable,
in October 1957, As might have been anticipated, pressure for accelera-

tion and for the creat:.on of interim satellites focused on the PTroject

_ office umne(hately thereafter. Roles and assignments for the booster

and second stage proliferated, A serend:.pxtous compatibihty of the

WS 117L upper stage with the Thor missile permitted Creation of a
deviant program, later named Discoverer, which had some proepect

of early success. ‘But Discoverer was actually a cover program cloaking
the quiet development of the Corona reconnais sance payload For practi-
cal purposes, Discoverer-Corona went’ 1ts own way, mdependent of the
main course of WS 117L development and 1gnored by most WS 1171,

participants, They concerned themselves with the continuing effort i:o
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provide photographic. reconnaissance from a system embodying the
Atlas booster and tﬁe Lockheed second stage that ultimately became
Agena.

Thor and Atlas became first-stage boostgrs for a variety of
pz;obe and Aateuite payloads, and the upper stage of the ox;igina.l WS 117L
(Agena) was called upon tq iupport several newly conceived satellite
programs, both milii;ary and scientific in obj/ectivm |

What remained in the U171 effort afteg the propaganda projects
had been peeled avﬁy. after scientific satellites and communication
satellites and navigation satellites and weather satellites had been
~ shaped and separated, was a military reconnaissance satellite program

that had rather surprisingly survived the Afirs't year after Sputnik,

Through most of 1958 the concept of l17L satellite reconnaissance .

involved an Atlas that would boost into orbit a Camera-carrying Agena,
Rather than detaching a reentry capsule to return exposed film (as
did Corona), the orbiting Agena would Tely on a scanner-transmitter

to transform photographs into electronic signals and relay them to

ground étaﬁons for reconstruction. Two alternative techniques involving

infrared-sensitive detectors (subsequently the Midas program) and |
electronic signal recorders (later the individual ferret subsystems)

*
still were embryonic at that time.

*Midas. which was completely separated from the balance of the WS 1171,
effort during 1959, is not considered part of that effort for the purpose
of this account. Electronic sensor subsystems and their development
are treated separately. S
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Originally, WS L7L had been_ conceived around a television
transmission system and agnetic tape as the mode of returning
reconnaissance information from orbit, By 1956, however, the
television-magnetic tape technique had been relegated to secondary
consideration and Primary emphasie ‘shifte.d to a conventional film-
camera combination with on-board film proccgsing and electronic
transuu'.sg:i.on.l The future use of Aeither magnetic or electrostatic
tape was not excluded from congideration, but for the moment tech-
nological difficulties made them less than feauble. T

As late as March 1958, ws 171 embodied concepts refined
in 1956 A '"pioneer" system built around a six~-inch (focal length)
lens, and an "advanced visual" system embodying a 36-1nch lens were
conceived as the basic data gathermg devices. Both infrared and
electronic collectors_ were being considered .by that time, but the

chief emphasis remained with visual modes, 2

Although "'readout" remained the accepted data retrieval method,

which suggested the feasibility of recovering satellite Payloads, briefly

noted reasons for considering that option, and defined the technical
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requiremex_xts of # recovery system. Two qf the "justifications'
were basic to the Corona pProgram, adopted early in 1958:‘ photo-
graphic coverage of closed areas in advance of the availability of
a readout system, and the accumulation of knqwledge concerning

recovery techniques. A third justification was implicit in the subse-

larger by way of capsule recove;y methods than by readout. The study
affirmed the technical feasibility of recovery, categorized it as an
"inherently simple method, ' and included calcula;:ions indicating that

a S_O-pound pPayload could be returned in a capsule weighing only

3
228 pounds,

retrieved from orbit, Not until 1957, when the first ballistic misgsile
nose cones were recovered, did scientists have empirical proof that
any object re-entering the atmosphere from orbital altitudes could

survive. Under the éircumstances. it seemed sounder to hinge a recon-
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techniques than on the connderahle uncertaint:.ee of atmospheric
re-entry. Moreover, satellite reconnaissance requirements as
then understood tended to emphasize the need for attack warning
rather than for targeting, search, or surveillance. The objectxve
of obtaining prompt intelligence on specific activities of a prospective
enemy made readout. ‘with a Quickly available product, seem much
more attractive than _recovery. with ite indeterminate delay for
retrieval and proceesmg of film that might have been exposed days
earlier.

| Interest in recovery revived in Oc_tober and November 1957,
partly because of 2 new Rand study which urged the eubstitution of
a deboost and water recovery mode for the readout technique embodied
in the current 117L program. A.lthough Paying particular attention to
the feasibility of early systems based on Thor boosters, Rand also .-
suggested development of a famiiy of satellites that included vehicles
lofted by Atlas boosters. >

Such proposals were generally submerged in the enthusiasm

for the Discoverer-Corone Programs that evolved during the early
months of 1958, Nevertheless, as early as March 1958 the prospect

of employing recovery techniquee in the Atlas-boosted WS 17L Legan

to receive renewed consideration, Indeed, one of the secondary
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justifications openly volunteered f«;)r the Discoverer at the time of
its inception was thatvit might prove the value of Trecovery ''as a data
acquisition method. u6 Brief suggestions that. such an option deserved
investigafidn appeare.d in development plaus that the Ballistic Missiles
Division submitted to Air Force headquarters on 15 March.and on
1 July 1958. 7
If it had not other importance, the mention of recovery as an

alternative to the accepted readout mode hinted that some question of
~ readout adequacy had been raised. On the surfa.ce, there was as yet
no indication that the question might become a controversy,

| The "pioneer' readout system, later the E-l._* was intendedvto
provide in-camera déﬁm’.tion approaching 100 lines per millimeter,
based on #n £/2.8 lens in combination with a very fine-grain film,
Orbital operation was predicated on the‘assv..mption that the camera
system would function for five minutes during each pass over the '""area
of interest' and that on subsequent orbits three re'ceiving stations Witilin
the continental United States would "read out" thg in‘te.lligence thus

acquired., '(The stations were to be located at Fort Stevens, Oregon,

*

The letter designators assigned individual Ws u7L subsystems had the
following basis: Subsystem A - Airframe; B - Propulsion; C - Auxiliary
Power; D - Guidance and Control; E - Vigual Reconnaissance; F - Electro-
magnetic Reconnaissance (Ferret); G - Infrared Reconnaissance (later
Midas); H - Commun_ications; I - Data Procesing; J - Geophysical
Environment; K - Personnel; L - Biomedical Recovery. The E-designators
ultimately ran from E-1 through E-6, the F-designators through F-4,

—~—
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Ottumwa, Iowa, and New Boston, New Hampshire; Offutt Air Force
Base was to be the satellite operations control center.) It seemed
Probable that an eff:.c:.ent processmg and chssennnatzon complex would
permit at least 10 percent of the derived mtelhgence to reach the |
central analysis station within one hour of its receipt and the rerrxainder
within eight hours. The Strategic Air Command wanted an eventual

"near real time' system, of course, hoping to use it for attack warning

as well as general ini:elligence. Each of several vehicles to be aloft

eirrnﬁltaneously was to have a useful time on - orbit of 10 to 30 days,
limited Principally by battery life. The initial system (E-1) was
designed to permit identification of ground objects_ measuring 100 feet
on a side. The "advenced" E-2 was to produce images that would

permit 'visual resolution' of objects 20 feet on a side and was to have

a potentially long orbital operating life--assuming the availability of

either solar or nuclear power sources.

One key to a useful readout system was a data processiog sub-
system which would include the eqoipment techniquee, and procedures
to transform recorded raw data into mtelligence--and to disseminate |
1t to using agencies, Ground receiving statlons, therefore, would
identify, record and retransrmt mformatlon to an "Advanced Reconnais-

sance System Intelligence Center! (predictably dubbed "ARSIC'"). The
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Intelligence Data Pro(:essiog Sub'system ("IDPS"--later Subsystem I)

8 to be capable of perforrmng all functions needed to transform the
raw data into useful mtelhgence- processing. screening, interpreta-
tion, col_lat:.on. evaluation, indexing, storage and retrieval, analysis,
display, dissemination, and presentai:ion.8

.The orbital vehicle--the upper stage and payload sections--was
to be 19 feet long and 5 feet in d:.ameter. was to carry a 2680-pound
payload, and mcluding 5080 pounds of propellants would weigh 9300
pounds at launch. The somewhat }oosely defined operational concept
of March 1958 anticipated that ultimately each of several E-2 satellites
simultaneously on orbit would have a useful life of one year and be
capable of providing v1‘7-foot ground’resolut:ion._9

Spot sorvéilla’_nce of seleoted targets rather than general recon-
naissance was the objective of the development program, Surveillance
of this nature was intended to provide odvance warning of an imminent
attack, a concept emphasized by application of the narne Sentry to
WS 1I7L in June 1958. Unhappily, concept had little relevance to reality, |
Although a camera and readout system that could actually resolve
objects 17 feet on each side would be capable of loca_,ting and idontifying
intercontinental missﬂe sites, the total system. was incapable of such

precision. Moreover, within the existing state of the art, the capacity
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of the system to scan and transmit images to gronnd stations was
severely limited,

Even though electronic tra.nsmxssmn of photographs to ground |
receivers degraded definition, the chl.ef objection to readout was that
relatively little area coverage could be provided each day, Exposing
the film, transporttng it, and processing it presented few difficulties
compared to the ’en'orrnously complex and tirne-consuming tasks of
eleotronically 8canning each negative frame, transforming its photo-
graphic content into analog signals, transmitting those signals to
ground stations, and reforming the images in those stations.

The readout technique that had evolved by 1958 and which, wa
refined but not rad1ca11y changed during the next two years, embraced
a strip camera subsystem loaded with 4500 feet of 70-m1111meter film,
(Corona would carry about 15000 feet of three-inch f11m in its payload. )
The film moved pPast a slit aperture, which served as a shutter, at a
rate determined by image motion compensation settings. (The 'slit"
was actually a hne 8cribed through the aluminum coating on a glass plate.)

Once exposed, the film was pressed agamst a chemically i impreg-
nated web at intervals over a period of approxunately 16 minutes, ' The
Pre-soaked web .contamed all the necessary developing and fixing ingred-
ients. After completing the proce,ssing stage, the developed film went
to a storage secnon--a series of loops whu:h held it in readiness for
lat_er scanning and transmission.

un
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The readout mechanism consisted of a revolvtng drum line
scan tube, a scanner lens system, a light collecter lens system, a
photo multiplier tube and a video amplifier. An electron beam which
focused on the phoeplior-coated inner surface of the revolving drum
was emitted through an optically flat window, the light beam going
through a scanning lens that was moved vertically by a motor-driven
cam. The lens moved a spot of light across the width of the processed
film as the film moved laterally through a readout gate. The beam
. motion had the shape .of a square wave, permitting continuous top-to-
bottum, bottom-to-top travel rather than teturning to a zero point for
~each s-can‘operation. That portion of the beam which passed through
the film was collected by another lens system capable of relaying 7,5
percent of the transmitted light to a photomultiplier tube which trans-
formed the light energy into electromc signals, After passage thlfough
a v1deo amplifier, those signals were relayed»to the satellite's communi-
cation equipment section for transmission to ground stations.

Image motion compensation, €éxposure control, and focus factors
were set by command from a ground station, Attitude recording, a key
factor for interpretation, was provided through inscription of a binary
code on the edges of the film. |

The process, though complicateci, could be perfornted by

existing or available techniques and equipments. Limiting technical
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factors wer§ the speed and width of ti:e scanning beam, governed

by bandwidth (megacycles pPer second) cons'iderations. Unless

reliable travehng wave tubes could be incorporated in the system--~
and nothing suitable was available either in 1958 or three years later--
the usable bandwidth was but six megacycles per second, Even though
the E-l1 and E-2 systems were des:.gned to limit their coding to white,
black and one gray scale, the scanning beam could travel across the
width of film only once each second. The beam spanned only one-tenth
of an inch of film dur}ng each transit, A complete scanner-beam pass--
bottom-to-tOp-to-bottom--required two seconds. The transmission,
readout, and reconstruction pProcess ti'ansformed the signals from
each such path into an 18-mch stnp of 35-m111uneter film in the ground
station, Seven such strips, halved and realigned to conform to the
pattern of the origin_a.} film, could be reasgemﬁed into a single print
measuring nine inches along each edge.

The basic time limitation was imposed by a requirement that

the scanning beam travel slowly é_nough to read and translate the
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ora gre'ater variety of tonal indicators (multiple-scale readout
representing three, four, or as many as 15 gray-scale varieties
and hence ﬁroviding a wider range of contrasts on the procéssed
"'take") required slower scan or a wider bandwidth. The first was
unaqceptable and the second unobtaina.ble.

Long before ﬂxght trials could be attempted, the limitations
of the readout technique were well apprec1ated Apprecmtmn of the
scan-readout time limitations was not difficult, From an altitude
of 200 nautical miles, adequate for 30-90 day orbits, re?olution of
14-foot objects would involve a scale factor of 1:400, 000, so that the
70-millimete_r film in the satellite would provide an image covering
270 square nautical miles on the ground for each frame of film.
Assuming six-megacycle-second bandwidths and a 8quare curve path
for the s.can beam, readout time reqmrements could be expressed as

a simple equation, To read out A square inches at R 'mes per milli-

meter using a one-gray-tone scale, the time requirement was expressed

2 2 v
as: 2580 R“A (2580)-(100)“- 9 _ At one exposure per
bandwidth 6.106 = 38 seconds, _

second for five minutes. readout time for the product of each pass
would be 11, 400 seconds: three hours! (The figure 2580 was derived
3 \ N

from a romputation of the number of sample points or bits to be read
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out in each square inch of film given the as sumed definition and gray
scale standards.) On the optimistic assumption that a ground station
could receive fully useful information for eight minutes during each
of five da:.ly pas ses of the satellite within its reception range. it was
apparent that each station could accept no more than 62 individual
frames representing 16, 740 8quare miles of target area each day, 10
(An early Corona system could scan l.5 m:.lllon square miles each day.)
Such consxderatlons unquestzonably mﬂuenced the transformatlon
of basic requn-ements in the Period between March and September 1958,
By that latter date, Air Force headquarters had clearly indicated its
desire that ""~onsideration . . . be given to the use of a recoverable
satellite in order to achieve maximum accuracy, ixlformation content,
reliability of receipt of collected data, and reuse where economically
feasible, ull Nevertheless, the stated objectives of the pProgram were
focdsed on early warcing of attack, the collection of general intelli-
gence, and support of the nation's emergency ivar plan. Use of satellite
recoanaissance to assist in determining the war potential of the Soviet
Union remained a secondary goal. Readout, even with itg acknowledged
lumtatmns. still seemed the best means of satisfying the requirements.
Indeed, it was quite logical to conclude that a technique of readout

which overcame image definition and transmission time objections would ‘
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more satisfactorily satisfy program objectiveo than any recovery

technique,

Administration of Sentry through the clos ing months of 1958

was complicated by the fact that the Advanced Research Projects Agency

had custody of pProgram funds and exercised a directive authority over
the t'echnic‘al content of the effort. Convinced that an alternative to the
available readout techniques deserved careful congideration, the Air
Force cautiously moved roward a program reorientation fhat would
permit investigation of Tecovery techniques, But the realignment was
complicated by an infusion of ARPA phﬂosophy. Although ARPA

Director R, W, J ohnson in mxd-December 1958 approved a new three-

phase approach that included film recovery as well as ferret and readout )

payloads. the research agency continued to press for the mcluuon of an

electrostatic tape readout system (later the E.3), Indeed ARPA came

to advocate cancel.latxon of all other visual programs in favor of reliance -

on electroshtxc tape methods.lz

Although BMD had reservations about the adequacy of the readout .

systems under development the division was strenuously opposed to
d1scardu1g all previous work in favor of a technique which stxll had not
been laboratory-proven. Sentry project officers pointed out that an .

electrostatic tape payload could not possibly become available for use

BYE 17017-74 . 16
Handle via Byeman / Talent - Keyhole

Controls Only “FOP-SECRET



-TOP-SECRET

before November 1961, that at best it would provide the equivalent of

20 lines per millimeter resolution as against the nominal 100 lmes
per millimeter of the film system, that adoption of the electrostetic
tape device would require complete vehicle redesign, and that the
specific proposal supported by ARPA (the CBS "Reconotron Proposal")
seemed liable to require more neerly 10 years of development than the
two or three bemg Promised, 13

. BMD's sharp objections to the electrostatic tape scheme advanced
by ARPA found support within the air secretariat. Asnstant Secretary

(Research and Development) R, E, Horner carried the issue to higher

- departmental echelons, ingisting that even though the Proposal seemed

theoretically feasible it would be dangerously Premature to schedule
development of such a technique, mnch less to make the success of
Sentry program totally dependent on it. Horner pomted out to Air Force
Undersecretary M. A, - MacIntyre that the ARPA - endorsed proposal
would not satrsfy established reqturements, and he urged renewed
attention to the development of a recoverable capsu.le for Sentry, one
adaptable to a variety of payloads,

Although the EOmhined weight of objections beat down.the more
radical aspects of J ohnson's recommendations for realigning Sentry,

ARPA did not surrender, In a 17 December 1958 memorandum which
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served as the basis for program redirection, J ohnsoq clearly indicated
‘that ARPA considered the propésed recoverable capsule to be no more
than a test-bed developfnent for possible appiicati_on to both ferret and
surveillan.e systems. It alsol appeared that Johnson and his advisors

had either misunderstqod the objectives of Sentry or were misinterpreting
the Horner viewpoint. Johnson's incorrect assumption that point surveil-
lance was a relatively new requirement probably was based on an
erroneous interpfet;tion of Séptember 1958 requirements dbcmnentsf

In any eveﬁt, it tended t6 cloud both the issue and the objectives of
Program realignment.

The en1;1re..ques:tion of prdgram management from ARPA offices

in the Pentagon had become an irritant during the late months of 1958,
Not inyA had ARPA begun to ""adjust" funding allocations, production
schedules, and technical objectives at frequent intervals, but the

agency had unilaterally overruled Air Force desires concerning place-
ment of missiié’assembly buildings on Air Force bases, had cancelled
Air Force plans for early construction of readout stations, and had
attempted to create a high-level review committee to overhaul require-
ments for the s'ystem.' Although some of the rulings proved more
_ accept;ble, and seemed wiser, in retrospect, it was _the implication

of the activity that became of most concern to Sentry program managers,
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Because of the confusion that surrounded Space matters through much

of 1958, because of the uncertain authority of the many surviving

- boards and panels, and because of the apparent administration desire

to keep program control concentrated in the Pentagon, it had become

most difficult to secure timely rulmgs and program decisions. More
Pertinent, many of those decision, when they did appear,- eeemed
completely at variance with the stated objectives of the Sentry program, 14.,’

'I'he progra.m reorientation of December had a direct mﬂuence

- on the immediate future of Sentry., One of Johnson's chief measures

was to reduce effort on the E-] ""pioneer' system, based on a 6-inch
focal length camera, and emphasize the E-2, embodying a 36-inch

camera. That 'guidance' was faithfully reflected in the revised develop- -

| ment plan pubhshed at BMD on 30 J anuary 1959. Perhaps more important

however, the new development plan signiﬁcantly expanded the earlier
stated requirement for a recovei-able reconnaissance satellite, calhng
for development of recoverable ca psules concurrent with the last half
of the readout program ﬂight test,

The January proposal described a recovery capsule of 60 inches
diameter, weighing 1200 pounds, and built around a 600-pound payload,
A heat shield which might be either ablative or a sublimatioo type was

intended to separate from the payload package at an altitude of 55, 000 feet--
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after deceleration from orbital velocities during passage through the _
izpper atmosphere. Air Tecovery over the ocean in the fashion of the
DiscoVerer‘capsule was the preferred mode of retrieval. The stated
objective of the effort ;vas to demomtrate a technique for -recovering
pl;notogra.phic payloads. Consxderat:.on of actual "ta.ke" during research
and development was shght 15

Two weeks later, ARPA approved '"in general'' the 30 J anuary
deveIOpment Plan but reduced the funding total from $148. 2 million to
$96. 6 million for fiscal 1959. After further discussion of the details
during March, the eesearch- pProject agency in April gave specific
approval to the individual readout (E-1, E-2, E-3) recoveri (E-5) and
ferret proposals (F-I, F;Z. F;-3) but by implication withheld authoriza-
tion for a mapping and chartmg photographzc subsystem (E -4) which had
earlier been grafted to the basic Sentry pProgram. Unwittingly, the
Ballistic Mlsslles Dunslon had created a rival to an Army proposal
for a covert mapping satellite program (known sequentially as Salaam,
Vedas, and finally Ar on) and had also begun to tread on the toes of an
ARPA group which favored using a Thor booster to orbit an Army-Navy
geodesy satellite. Inasmuch as each of these options was considered
to be as sensitive as the closely held Curona program, relatively few

at BMD knew of their existence. Nevertheless, arguments over BMD's
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"right" to develop a mapping satellite with or without ARPA's approval
extended well into June, with the result that concern for the mapping
- satellite program (E-4) affected prospects for the recoverable recon- .
naissance satellite prOposal (E-S)

One of the basic difficulties in dealing thh ARPA through the

whole of 1959 was that agency's persistent effort to redirect the several

to be under ARPA's immediate management control--even though

' Congress in activating the National Aeronaut:.cs and Space Administra-
tion the previous year had given a near monopoly in that field to the

new civilian organization, In many respects, the military services,

and particularly the Axr Force, were in phxlosoplncal agreement with
ARPA on the need for a broader military space program. Nevertheless,
funds available through ARPA were scarcely adequate to support approved
- military space programs, and new efforts tended to divert attention from
basic tasks, The budding E-5 recoverable satellite effort, for instance,
was to some degree sha.ped by ARPA hopes that the capsule might be
adaptable to housing a man, Although the Air Force at large was quite
willing to gloss over Peculiarities in size and environmental condltlonmg

of the recovery capsule. being thoroughly in agreement with the ultunate
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objective of such misdirection, there was little doubt that. the interests
of satellite reconnaissance would have been better served by another
course, 17

Funding difficulties, -largcly'caused by the proliferation and
mounting costs of ARPA -sponsored space efforts, wene principally
responsible for a 25 May 1959 c‘ancellation of the mapping and chacting
satellite (E-4) and the 23 June cancellation of the Sentry E-5 program.
Such at least was the official explanation. The fact that the E-3 was
continued, indeed that it was refined and submitted for development
approval during the same period, tended to cast some doubt on the
< omplete candor of the official /justi.fication for E-5 cancellation. By
the same tokcn. it was apparent that conﬂict and overlap between the
E-4 and the Arxny-ARPA sponsoned Argon manping and charting
satellite program wac a factor in E-4 cancellation. The statement
that funds originally scheduled for Sentry were to be diverted to "other
ARPA programs" identiﬁed the cause of the action but did ‘not fully
explain its motivation.. o

Although ARPA directed only that the development of the E-5

recovery capsule be deferred Pending a complete pProgram review, *

E-5 capsule followed shortly after NASA responsibility for initial
man-in-space experiments had been confirmed,
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the effect of the order and a concurrent $25 million reduction in the
level of Sentry fundipg was to halt all develoPmex;t activity. Work had
actually started only after the 3 April approval of BMD's development
plan and still was in a preliminary design status, 18

Objections from BMD, the Air Research and Development
Command, and the Air Staff were both prompt and vigorous. By mid-
July, .BMP's commander, Major General O, J, Ritland, had personally )
taken his objections to General T. D. White, Chief of Staff,  asking
that the Air Force fund E-5 capsule development if ARPA continued to |
refuse. Onl August, Lieutenant Geﬁeral B, A, Schi'ieirer (newly
installed as ARDC commande;') aléo a.ppeiled to General White to
reinstate thev E-5 pJ:ogra,m.l9

The iséue. somewhat ovefsimpiiﬁed. was easentiall; whethef
readout or recover.y techniqﬁes should be employed to satisfy the five-
foot resolution requiremgnt defined by the intelligeﬁce éommu.nity the
Previous September, ARPA by effectively halting work on the E-5.
capsule-was ruling in favor of the E-3 (electrostatic tape system).
- Theoretically, the E-2 could, with substantial improvements in focal
length and aperture, provide five-foot resolution, but all the objections
to the basic E-2 technique remained in force, Unless very significant
‘advances in readout technology were ‘i.ntroduced. an "'advanéed" E-2

would be limited to'ta.kinga'nd transmitting no more than 50 exposures
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: .
per day for each available readout station. 'Each would céve_r, on the
ground, an area of about five 8quare miles. Requirements for extreme
precision in satellite attitude, camera pointing, and basic targeting
straddled the bounds of currently achievable technology, A-making practi~
cal (as opposed to theoretical) feasibility rather questionable, Against
the only remaining alt.ernative, rel.i#nce on the E-3, the Air Force could
bring to bear all its contentions of unreasonable ARPA optimism, a hfgh
probability of program failure and the virtual assurance of very substan-
tial program slippages, and a near certainty of inadeqt;ate image

: A
%
definition, As for the question of whether five-foot resolution was a

*

Lockheed stated the case for the E-3 in a proposal dated 29 July 1959,
Apparently proceeding on the reasonable Premise that ARPA's predelic-
tion for readout would prevail over Air Force preferences, Lockheed

The contractor noted that E-2 technology was based on pre-1959 concepts
and that the "recent addition" of a requirement for five-foot visual recon- ,
naissance had pPrompted attention to state-of-the-art improvements, In
Lockheed's opinion (at least, in its 29 July 1959 opinion! ), "an all-electronic
approach would "provide the highest posgsible performance in the earliest
time period at minimum cost, " Noting that the "technical feasibility" of
electronic tape systems had been pProven under Aeronautical Research
Laboratory (Wright Air Development Center) contracts, Lockheed cited

the availability of 100-lines ~per-millimeter definition (12, 200 television
lines for a 61-millimeter-square format!), an equivalent sensitivity of
ASA-145 (standard reconnaissance film had an ASA sensitivity rating of

- a portion of the tape, and the video signal amplified and then applied as
a modulating signal for transmission to ground station. A bandwidth of
12 megacycles pPer second was required (tubes had to be developed also)
to provide a readout time of 8.7 seconds per frame. In such terms,
ARPA's interest wag entirely understandable,
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valid requirement, the Air VForce based its case on a re-statement of
intelligence needs furnished by the assistant chief §£ staff for intelli-
gence, 20 The bones of the dispute were thus laid quite bare.

As it happened, Air Force views stood a better chance of
~ acceptance in the August-September period of 1959 th-anf at any time
over the previous 18 months, For a variety of Teasons--stemming
mostly from widespread diésatisfaction with ARPA's management of
8pace programs for which the individual services had technical responsgi-
bility--ARPA's influence was gradually declining. Virtually the final
chapter in the orgy of 'special-agen'cy generation that began in October
1957 was the 1959 creation of a Directorate of Defense Research and
Engineering (DDR&E) and its placement one echelon above ARPA in the -
Department of Defense heirarchy. Air Force As sist;nt Secretary,
:]'. V. Charyk, who-had recently replaced Horner in the research and
development assistantship, cannily chose to present the case for the
E-5 to DDR&E rather than to appeal again to Johnson and his associates.
(Dr. H, F, York, who was named directﬁr of the research and engineerf
ing agency, had formerly been J ohnson's deputy but had also been at odds
with the "official" ARPA position on several key issues,) Charyk in a
26 August memorandum pointed out that adding E-5 development to the

fiscal 1960 Samos* program would raise program cost by only $17 million,

% .
ARPA renamed Sentry on 6 August, specifying Samos because it was a .
name without "mission association. " Although Samos was the name of
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a price that seemed entirely reasonable for the product,

Whether Joimson moved on his own initiative or was prodded
remained uncertain, 'Sut ARPA on 4 September 1959 finally authorized
thea ward of an E-5 camera development contract "to protect schedules, '
(Notably, development of a recovery capsule was not simultaneously
approved, and the E-'Sv can;era was in some quarters considered adapt-
able to a readout system if that proved necessary, ) Concurrently,
however, ARPA di;'e,cted that the earliér $143 million figure for fiscal
1960 Samos program expenditures be scaled down to a maximum of
$135 xpillion. Protests were again prompt, and again effective, Five
days later, on 9 September, ARPA_formally authorized l;éinstatement
of E-5 subs_ystem.development, including the capsule, and added‘lZ
million to the earlier authorization total. The approved funds, however,
amounted to $17 million less than the BMDi "minimum requirement" and
fell $12 million short of Charyk's estimate of minimum needs for fiscal
1960, | ,

Even thbugh approval of the E-S Was a major victory f;)r the
supporters c;f capsule recovei'y techniques, the net effect of the maneu-

vering which had extended from December 1958 to September 1959 had
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begun to confuse program status so thoroughly that .little real
progress in E-5 development was possiblé. Although General Schriever
protested to General White that Pentagon-iniﬁgated funding and program .
fluctuations had been chiefly responsible for that situation, 22 the explana-
tion was not that simple. In point of fact, the Air Force had devoted |
nearly as much éttenl;ion to securing approval ‘of the E-4 proposal as
to furthgring the E-5 program, and disapproval or partial approval of
Air Force development plans had been in large part conditioned by
strong defense department objections to Air Force operational concepts |
which the junior service stubbornly supported.

Although the Strategic Air Command had originally been highly

, sképtical of claims that satellite reconnaissance could produce operationally

useful results, * once Sputnik I made it clear that the Soviets had a highly

Command staff had been received in 1954, Highly enthusiastic about
the program, he had gone over its technical aspects, then based on
television techniques, and had summed up with a fairly optimistic
appraisal of its prospects. He finished. The audience turned its
eyes on General LeMay, in the front row. LeMay clamped down on
his cigar, glared at Genez, and growled, "Who in the hell authorized

“you to spend good travel money to bring this horse shit up here? "
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potent rocket and missile program SAC developed an intens§ intgrest
both in early ﬂighfs and in acquiring early operational control of an
eventual system, As in thq ballistic missile program, where 'initial
operational capability at the e;rliest possible date'' became more ‘a.
fixation than an objective, development goals immediately became
involved with operati'onal readiness dates, 0perationa1 siteé, and plans
for strategic command control of operational systems. The Ballistic
Missile Division, which had responded to similar pressures on ballistic
missile developments by "inventing' concurrency, a concept of infer-
locked developrnent-production-deploymgnt that actually was not applied
to pre-1959 missile development efforts, unprotestingly applied the .

philosophy to the reconnaissance satellite effort. The effects on frogram_

size and cost projections were enormous. Readout, the dominant techni-

cal approach, implied that each satellite would require a minimum of
three ground stations. Handling of multiple ground station products'

would necessitate the creation of a huge processing, analysis, and

dissemination station (or several such stations), so concurrency actually .

implied the early development and construction of substantial numbers
of elaborate and costly facilities.

Quite apart from the cost of such a program, concurrency and

the prospect that the Strategic Air Command would operate Samos roused
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disquieting .emotions in sew}eral quarters. Although both the developing
and the prospective operating command proceedgd onlthe premise that
SAC operational resp’oﬁsibﬂity for Samos was inevitable, it was not
until August 1959 that Air Force headquarters forina.lly designated SAC
as the command responsible for operational planning for Samos and
for proces sihg "initi;l take, " Shortl&_ thereafter, all concerned were
carefully_\adw‘risied that no specific planning date for transfer of Samos
responsibility to an operating command was to be entertained for the
moment.. Nevertheless, concurrelncy remained an ingredient of BMD
planning for Samos. 23

| One of the chief obstacles to acceptance.of the basic thesis was
President Eisenhower's clear directive that all United States satellites
"musf be advertised as being solély for peaceful purposes." Although
thé intent of the ordér had been diluted by a sﬁccession of Sentry-Samos
publidity releases dur.ing 1958 and 1959, the Air Force nonetheless was o
obliged to make the pattern of Samos development conform to that ideal,
_ At one point, Pentagon planners had p1;0posed 'couéling all Air Force
satellite launchings to such "peaceful systems' as Discoverer and Midaé
The plan was-thorouéhly unsettling to Corona managers who had devoted
months to the task of disa#so_ciating Discoverer from specific or implied _

military objectives. Samos had been so clearly identified with reconnaissance
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objectives that relating it to Discoverer seemed certain to compromise
the covert Corona prdgram. The prospect sent tremors down the |
teletype iines that connected the Centralllntelligence Agency to the
obscure Corona office in Los Angeles.

In December 1958, Air Force headquarters had devised a
"'cover plan" for Samos based on "advertising ARDC as both developer -
and operator.’ The scheme of making SAC operationally responsible
for Samos was to be handled as Top Secret, Plan'ning and programing
for initial éperational capabﬂity were to be 'similarly treated. In
theory, this would satisfy the President's directive,

Accurately, if uncharitably, amused Corona managers concluded
that the "AF cover operation' was so leaky that it would divert "a good
deal of curiosity and attention' away from Discoverer-Coro;xa and toward
the acknowledged reconnaissance effort. And that was precisely what
happened. The attempt to hide Samos under a Top Secret label after

' it§ reconnaissance poteﬁtial had .been openly discussed for months proved
f\;ti:ie. The abundance of Top Secret clearances and normal human
curiosity made almost every e'liginIe staff officer in the Pentagén, in

, *
ARDC headquarters,. and in SAC headquarters cognizant of the objective.

%

In April 1959, a Pentagon presentations grdup took a revised draft of
the '"Sentry Cover Plan' to Undersecretary M, A, Macintrye for his

review, Before they had gotten well into their script, he interrupted
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Thus when Air Forcei headquartefs formally abandoned the attempt to
deny that Samos existed and announced that the Strategic Air Command
would ultimately be made operationally responsible for satellite recon- .
naissance, the ;;roblem remained quite as la;rge as it had been eight
months earlier. Nor were proposed solutions any more feasible.
ARPA,‘ in a particularly ill-timed maneuver, chose August 1959 to
urge tﬁal; all Samos shots be announced as Discoverers » @ prospect
that sent the Corona office into new tremors of despair. Like the
earlier Air Staff suégestion of the same tenor, it wa.s 'quietly deflated
without harm to Corona security.

Through all thése petty twisi:ings and turnings, SAC aﬁd the
- Air Staff persisted in their determination to make SAC operationally
responsible for Samos, and pal;ticularly to give SAC both the ability

and the authority to process and disseminate initial 'take. ¥ There

and asked, rather impatiently, if they were familiar with the Corona
activity. ''When they said 'No, """ a Corona officer later reported, 'he
threw them out of the office.” When one of the presentations group
complained that the Sentry plan was "being interferred with' and was
''butting blank walls'' because of a "Corona program, " it proved necessary
to close him down without telling him any of the real circumstance.
Colonel W, A, Sheppard, then Corona director, described the entire
activity as a nuisance. °

*

Air Force headquarters also responded to pressures from operating
commands by, at one point, proposing that the Air Rescue Service be

 assigned total responsibility for all retrieval operations arising from
satellite reentry,
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was in Air Staff intelligence quartex;s a peculiar reluctance to concede
the necessity for prtwing out a research_ and developmeﬁt cepacity in
advance of turntng over the system to an operating command; and
there were some indications that intelligence chiefs in the Pentagon
suspected ARDC of ;ieviously maneuvering to retain custody of the
entire system for an indefinite future. As had happened before. the
using command and its Air Staff counterpart expressed resentment at
' the ''refusal'’ of the research and development agency to be "immediately
responsive' to operating command etatements of requirements. A
curious lack of appreciation of the faet that Samos was at best a high
risk development and that it was still t‘ar removed from opefational
readiness was common to much of the Air Staff through early 1959 &5
On the other hand, ARDC (and the higher levels of Ballistic
System Division management) continued tq support application of
concurrency concepts to Samos development. 'i'here_was no basic
disagreement with SAC and Air Staff objectives, merely a tliffereece
in approach and in estim;tes of an 0peratienal utility date. Concurrency"
seemed the best possible compromise between the desires of the pro-
spective operating command for early system availability and the ill-
concealed conviction of some program managers that reconnaissance
satellites were a ne‘wvbreed__of weapons that could not be parceled out

in the fashion of B-29's and KC-97's.
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In the ballistic missile program, concurrency had meant
conducting a broad front development and procurement program
with the objective of deploying operationally useful missiles at the
same time that lauﬁch sites and trained Air Force crews were
availabie. Supporter‘s of concurrency argued that no other technique
could have carried the Atlas and Thor missiles so rapidly through
the development and initial deployment phases. (In fact, Thor and
Atlas were developed seque'ﬁti'#lly and the concurrency thesis was
largely an after-the-event invent‘:ion--but that too was irrelevant.)
In any case, the applicability of concufrency concepts to programs
other than ballistic 'missilg devélopment was not un.iversallf conceded.
The question of whether concurréncy was more costly than alternate
processes could not be resolved to the satisfaction of all parties
because there was no coﬁparable "conventio.":nal" effort against which
to measure costs. One effect of concurrency, however, was to
compress expenses into a few fiscal years; and in those years the
costs were unquestionably greater than in othei brco_ad-scope programs
which continued over'longer periods. Arguments thaf concurrency
- eventually brought lower expenditures in years aﬁ:er initial deploy-

ment were handicapped by the fact that all programs were funded on
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a year;byéyear basis and that the long-term effect was of slight
consequence to the eurrent budget. The ballistic missile program
was absolutely essential to national survival, a circumstance that
no responsible official denied. But supporting a satellite reconnaissance
program which might be quite as costly as a major missile development
was another matter; many officials were quite skeptical of claims that
‘such an effort was equally vital to survival,

Concurrency and its funding also entered the readout versus
recovery dispute. Given the limitations of a readout system, relatively
large numbers of both satellites and ground stations ‘would be required
to provide the reconnaissance coverage that intelligence authorities
demanded A successful recovery program would be much less costly,
Fewer satellites would be required, and recovery satellite effectiveness |
was not at all dependent on the existence of expensive ground stations,

In such terms, a recovery system, such as the E-5, had fiscal attrac-
tions independent of its technical promise. .

Many program managers had reservati;ns about the applicability .
of concurrency concepts to any reconnaissance satellite deveioprnent.
Those officers immediately reeponsible for the conduct of the effort
at BMD felt that technology still was too uncertain to support anything

resembling a concurrent development-procurement effort intended to
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result in the early availability of large numbers of satellite or ground
siations in any given configuration, ‘A breakthrough in traveling wave
tubes, i-ecovery techniques, camera optics, electrostatic tape technol-
O8Y: or any of several other areas might set the entire effort on a new
course and make obsolete both the satellites and the expensive fixed-
facility ground stations built to supporf them, Nevertheless, the.
official BMD policy eedorsed concurrency.

- There were addxttonal considerations of some u'nportance--the
reluctance of other agencies to concede to the Strategic Air Command
anything resembh.ng a monopoly in satellite reconnaissance operations
and a counterpart reluctance on the part of national policy makers to
assign mxhtary space systems to a command with SAC1g "militant image, "
The "peacefu.l uses of space" policy lurked behind almost all 'considera-
tion of the subject,

Whatever the merits of the various arguments, there was general |
agreement that real progress toward a useful reconnaissance satellite
system had been d.1sapp01nt1ng1y slight in the 20 months during which
ARPA had controlled both the policy and the technical aspects of the
Program. The Air Force rejoiced, therefore, when Secretary of
Defense Neil McElroy, on 18 September 1959, authorized the reassign-

ment of Samos to the Air Force. The date pf transfer, however, was
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made condiﬁo@ on the Eubmission of a'cceptable devel_ppment and
operational plans, 26
Hopes tBat McEl_ro&'s decision might resolve all of the outstand-

ing uncertainties of the Samos program were quickly dispelled. ARPA
influence declined prémptly, and there were cleaf indications that the
fiscal 1960 pProgram would be funded at or about the “mumnum requirement
level" earlier specified by BMD, but in other areas confusion seemed to
be compounded rather than eliminated. A revival of plans to Quickly
transform Samos into an operational system under SAC was immediate.
Air Force headquarters is;ued instructions that the procurement of
equipment which would permit operating commands to assume control

of reconnaissance take was to be an early order of business. The Air
Staff defined a role for the Air Photographic and Charting Service. In
October, there was a careful discussion of SAC requests that research
and development .equipment required for the support of both ferret and

A photographic reconnaissance for Samos be transferred immediately to
Offutt Air Force Ba.se.27 All in all, it was apparent that much of tl;e )
Air Force viewed the.removai of the ARPA yoke as a signal.for return
to air staff control and vi gorous operational command participation in
maﬁagement of the development effort,

Such expectatioﬁs proved'ill-advised. DDR&E stepped into the

void left by ARPA's removal and damped hopes of a large-scale
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development Program built around concurrency concepts. The Air.
Force was advised that "internal reprogramming' would be required
to provide funds for Samos development. Meaningful program control
did not return to the Air Staff. Neither did either the division or the
command level regain full authority, Instead, effective management
authority passed upward ooe echelon, from Johnson of ARPA to his
new superior, York of DDR&E.

Moreover, where ARPA had discouraged E-5 development and

urged acceleration of the readout program; DDR&E swung to the

opposite track and endorsed complete redirection of the program

toward recovery and away from readout. BMD, which for the first

eight months of '1959 had contended mightily for approval of an E-5
Program, now found itself protesting against ;n apparent desire to
abandon all other opﬁons. By early November, DDR&E had formally
instructed the Air Force to emphasize and accelerate recovery subsystem
development and to devote increased attention to problems of improved
reliability and extended on-orbit life, BMD and Air Staff protests met

a solid wall of resistance, Bovving to the inevitable, recogniging that
formal transfer of Samos to custody of the Air Force was contmgent

on acceptance of the DDR&E viewpoint, the air secretariat on 6 November

agreed to mcorporate the revised policy into its Samos plans. Eleven
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days later, the Secretary of Defense officially transferred Samos
management responsibility from ARPA to the Air Fofce. 28
Altholxgh the transfer agreement of Novenlber 1959 included

a policy statement enlphasizing that recovery should be pursued more
vdiligently than readout, BMD continued to balk, 'I'he division broteste_d
that the near abandonment of .rea;lout mode development implied by
Pentagon directions would delay availability of an ‘early operatmnal
satellite reconnaxssence system by 14 to 20 months--until sometime
during the first half of 1963, In lieu of reducing the readout effort to

provide funds needed for acceleration of the E-5§ program, BMD urged

continuation of both the ferret and photographic readout systems at
v/

their previously established rates and the provision of about:
additional in fiscal 1961 funds to support an accelerated E-5 effort.

The Strategic Air Command, the Air Defense Command, and the
Assistant Chief of Staff for Intelligence attempted to remforce the BMD
stand by 1nslsti.ng on the urgency of early readout system operation,
but both the strategic and the defense commands professed inability

to recommend pProgram reductions in their own areas which would
release the required f:mds. At that point, the Air Force Ballistic
Missile Committee took a hand, inst:ucting' BMD to submit a program

that emphasized pohtography rather than ferret subsystems a.rld which
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One immediate consequence of the redirection was to eliminate

some effort covered by existing contracts. Included in the termination

pPackage that BMD and Lockheed worked out early in December were all

of the very advanced readout programs--E-3 and F-4 (a ferret package

development comparable to the E-3in complexity and technical uncertamty)

Other items deleted from the basic Samos effort, though not necessarily

from the total Air Force space technology Program, included the

development of h:.gh-energy batteries and a solar-power-source backup

to the auxiliary electrical pPower system, the nuclear auxiliary power

development (SNAP), orbit adjust subsystems for Agena., an Advanced

Photograph:.c Readout (APR) Project (the five-foot-definition "advanced
E=2") and the development of auxiliary retro-rockets for the E-5 capsu.le.

Formal training of A1r Force personnel for operational duties in Samos

30

"'squadrons' was another casualty,

Insofar as elimination of the E-3 and continuation of the E-5

.resolved the long festering question of whether reconnaissance (as

opposed to spot surveillance) should be based on e;eadout or a
recovery mode, the redirection of November 1959 gave the total Samos

Program greater stability and solidity than it had possessed for nearly
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two years. But though the technological objectives of research and
development coﬁld now be more clearly defined, as much could not

be said for the end goal of the program.,

More than recovery versus readout was involved, though the

apportionment of effért still was subject to change. By December 1959

there were clear signs that the SAC- dommated planning for early

operation of Samos wou.ld meet with etrong opposition from DDR&E.

In the view of that agency, the entire course of Sentry~-Samos develop-

ment since April 1958 had been unrea.lut:.cally oriented toward an
attempt to create an early operational capability. The Director of
Defense Research and Engineering, Dr. York, openly cautioned the

air secretariat in early December 1959 that "sﬁch efforts would

inevitably interfere with the research and development program and .,

have the effect of delaying the overall program." York said fra.nkly
that in his opinion Samos had been 'confused and slowed down" by
concentration on ope;'ational requirements well before the actual
éap_ability of the system had been established in a development form.
He urged that funds scheduled for operational aspects of the Samos
bprogram‘ be withheld, t;hat the Air Force cancel its plans_to train

operational personnel, to acquire land and facilities, to construct

LI Y

expensive data links, to"build operational launch sites, and to provide
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"equipment" required to process the Research and Development outputs

~in an attempt to provide operational warning,

It was also clear that York entertained strong'doubts about_the
technical validity and the ernphaeis on the readout approach then supported
by the Ballistic Miaeile Division and the Air Staff in general. He favored
increasing effort on the E-5 because of its probable edge in feasibility
and reliability over the E-2, and he urged that the development of
Subsystem I (the gronnd pProcessing and dissemination system) be
curtailed because of its alignment with systems and products that did
not then exist--and which might well prove impossible to develop. 31

If the Air Research and Development Command. the major

operating commands, and most of the Air Staff leemed little impressed

with arguments against either readout or the concurrency-early operation

thesxs, it was also evident that Assistant Secretary Charyk was sympa-

thetic to the DDR&E v1ewPo1nt. Moreover. by early December it was

apparent that return of Samos to Air Force management channels did

not by any means imply a reversion to "conventional" processes of

review and approval nt successive echelons, including the air stat'f
before programs were scrutinized at the secretarial level. On
2 December, Charyk countermanded instructions that would have

sent the pending Samos development plan directly through the air staff
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and the ballistic missile committee on its way to "final approval" by
DDR&E. He specified his intention of reviewing preliminary plans
and of issuing specific instructions concerning their content before
they were submitted for final approval. 32

Taking cognizance of negotiations, preoentetione. and policy
guidance statements that continued through much of December 1959
and January 1960, BMD on 30 J anuary submitted a revised development
plan that nominally conformed to the general outline of DDR&E instruc-
tions but whtch somewhat surprisin_gly retained major elements of the
earlier .approa.ch.- In essence, BMD had grafted a 7-flight E-5 program
to the earlier 18-flight readout and ferret program. Eleven of the 18
flights were programrhed for E-1 and E;Z subsystems. Moreover,
concurrency, .e'arly'opera.tion. and Subsystem I were Prominent in the
operational annex.

Notwithstanding the content and implication of the 30 January
plan, Air Staff confzdence in the probabzhty of securing funde to continue
support of the readout and concurrency aspects of Samos had been shaken.
Events of February tended to confirm doubts that the plan would be
approved. Although the Air Force Ballutic Missile Committee on
15 February approved both the research and development program and

the development-operation pProgram proposal, defense secretariat
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reviewers withheld authority to proceed with anything more than the
minimum research and deveiopment effort. For the moment, BMD
was authbrized to continue' along» the lines of the propoéed re_sea.rch‘
and development schedules, but a final and formal funds authorization
did not emerge from the ‘Pentagon ‘during February.

Marshalling arMents to iupport its stand, the air sta.ff in
mid-March concluded that unwarranted confidence in Corona was
partly tc; biame for the faiiure of DDR&E 'to‘ endorse the "eaﬂy operational"
Samos program. Some $60 million was needed in fiscal 1960 to proceéd‘ '
with plans for a readput complex that presumably would, in conjunction
with the E-2, fill the gap between the U-2 prog.ram, w:.th its range limi-

tations, and the actual need. In the light of the cﬁrrent uncertainty

concerning Corona prospects, it seemed to the air staff that a case

might be made for substituting the Samos readout system fo: an extended _
Corona effort. An analytical comparison between Corona and Samos
might aid Air Force objectives, although the air staff conceded thaf by
all available indicators York and his deputies would continue to oppose
the authorization of "initial opera.tionaI capability funds, n33

Dr. Charyk, who had esco'rteci the 30 January plan through most
of its Pentagon review, on 18 ‘February asked York to approve its research

and development elements. York's response, delayed until mid-March,

~ expressed the conviction that expanding the program by stacking on
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recovery subsystem ﬂigi'zts was an insufficient reorzentatxon. Not untﬂ
.20 April did he issue a formal ruling, and then it consisted of another
of the familiar "in Principle’ approvals that had marked Samos progress
for more than two years,

Even more firmly than had been the case in December, Dr. York
brought-into focus the énti-concurrency, anti-readout arguments that
had begun to appear more than a year earlier. He insisted that answers
to questions of techmcal feasibility might well have been ava:.lab.le by
early 1960 if Program managers had not channeled their attention toward '
considerations of operatxona_l facilities and hardware Procurement, He
wanted a halt to the expenditure of funds on "operational aspgcts"--and
by the phrase he meant personnel training, te?:hnical operations centers, -' '
multiple readout stations, operational launching facilities, and virtually
all of Subsystem I, The difference between this a.ﬁd earlier statements
of the same tenor was that Dr. York was now in a position to enforce
his des1res. DDR&E held the purse strings! The Program was approved
at a research and development funds level of $159.5 million for fiscal
1960 (the fiscal yeaxf had »only 10 weeks to run, but it had been operating
since December 1959 6n a "programmed" but unapproved level identical
to that approved in April) -, ) fiscal 1961. The 1961

/ - IIII' - Il II

total represented a reductionZf

the amount requested

.. 4
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through the 30 J anuary deveiopment plan, with the reduction to f:e
concentrated in vuual and ferret readout developments. Funds needed
to support "concurrency concepts” had been detailed in the operatmnal
annex; they were not approved, 34

Less than two weeks after Dr. York had in effect denounced the
Previous conduct of the Samos progz:am. Soviet anti-aircraft rockets
shot down Francis Gary Powers, his U-2, and the only existent over-
flight program that was actﬁcny returning intelligence information,
Samos was completely overhauled in the 8ucceeding six months, By
November of 1960 it bore virtually no resemblacce to the approved
érogram of April, 1# manyb respects, that reorgamzatmn was rightly
attnbuted to the effects of the 1 May incident, the U-2 a.ffaxr. But it
was impossible to eacape the conclusion that Samos would have taken
something of its later direction as a consequence of the York directive
of 20 April, whatever the course of international events..

Certain facts and conditions were clear in April, The BMD

element of each develoPment plan Presented to the Pentagon even though
clear instructions to reorient the. development toward a recovery-mode

effort had been issued as early as November 1959. York and Charyk
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could quite honest_ly complain that program management had not been '
responsive to -guidance from airbaecretariat-defense secretariat
level. Whether justified or not, York was convinced that an Air
Reseorch and Developr‘nent‘ Command fixation with conc'ur_rency concepts - |
was responsible for much of the pProgramming difficulty of the preceding
two years. |

It was also apparent by April that Charyk, who had succeeoed
to the post of Air Fo:rce Undersecretary in February, was disillusioned
with the "conventional" processes of program management. Starting‘
in December 1959, he had personally shepherded program proposals
in which he had less than full confidence through the "routine" review
and approval echelons'--only to discover at the end of the long road
that his efforts had been barren.

In such an environment, both concurrency and readout were
certain to be toe targets of a major prograin reorientation, If the
U-2 incident was iminédiately responsible for a significant program
acceleration aod ;xpanaion. experiehce of the preceding 18 months
had' to share responsibility for the direction of Program reorientation
and for-the fact that the management structure as well as the fechni.cal

objective was reshaped.
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NOTES ON SOURCES

WDD Dev Plan, WS 17L Advanced Reconnaissance System,
2 Apr 56. : o

Presn, '"New Horizon, " Summary of dev concepts and status of
117L progm, prep by LMSD, 1 Mar 58, cy in SP Samos files.

RAND Rpt RM-1811, "Physical Recovery of Satellité Payloads--
A Preliminary Investig‘ation. " 26 Jun 56, in SP Samos files. .

Interviews, Col W. G. King, 19 Dec 62, and Col R. A, Berg,
16 Apr 63, by R, L. Perry.

RAND Rpt RM-2012, An Early Reconnaissance Satellite sttem;
A Famil

12 Nov 57 and a revision, y of Recoverable Reconnaissance
Satellites, same code and date. ' :

Memo, Col F,C.E. Oder, Asst for WS 117L, to Col C.H. Terhune,
D/Cmdr Weap Sys, BMD, 3 Mar 58, subj: Differences between
171 Thor and Atlas Launched Programs, in Terhune files,

ARS 57-58, SSD Hist Div.

The "suggestions' were contained in single sentences of thick
volumes. In the 1 Jul 58 plan, the sentence read: ''To obtain
intelligence earlier than previously scheduled, provide an
interim system containing a detachable capsule which may be
commanded (or programmed) to return with stored intelligence
to an area from where it may be physically recovered." See
BMD Dev Plan, ARS (WS 117L), 1 Jul 58, in SP Samos files.

' Ibid.

_Rpt, "New Horizons, " frep by LMSD for WDD, 1 Mar 58, in
. Samos files.

The explanation and illustration are drawn from a composite of
sources including discussions involving MajGen R, E, Greer,
Cols J.W. Ruebel and R. A, Berg, LtCol V.M, Genez, and
Capt L..G. Neuner; an undated paper in Gen Greer's files titled
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""Anatomy of Readout! (probably prepared Dec 62); an unclassi-
fied Rand study by A.H, Katz, Observation Satellites., . .,
25 May 59; and Utility Tech Manual, "Samos Agena B Satellites
and Reconnaissance" on the worth of readout as well as on the
worth and real significance of the variously noted technical
obstacles to readout. The arithmetical factorp, happily, were
subject to fewer varieties of interpretation than were the philo-
sophical advantages and disadvantages.

11, GOR 80, revised 26 Sep 58.
12.  Folder, ARPA Briefing, 16 Dec 58, in SP Samos files.

13, Ibid.

14, Memo, W,A, Tidwell (CIA), Chm, IAC Ad Hoc Comm on Commun,
to Chm, Intel Advisory Comm, 29 Apr 58, subj: Report of Ad Hoc
Committee on Communications, in Samos files, R&D-1 Hist Docum;
memo, Capt R,C. Truax, USN, Mil Asst to Dir/ARPA, to R. W,
Johnson, Dir/ARPA, 15 Sep 58, subj: WS 117L Requirements Review,
in Corona files; ARPA Order 41-59, 7 Nov 58; memo, R.E, Horner,
Asst SAF(R&D), to SAFUS, 3 Dec 58, subj: 7L Program Content
Problems, same file; memo, R, W, Johnson, Dir/ARPA, to SAFUS,
4 Dec 58, subj: WS-117L Program, Sheppard files; memo, Johnson
to SAFUS, 17 Dec 58, subj: Reorientation of SENTRY Program, in.
Samos file, Hist Docm 158.

15, Memo, Johnson to SAFUS, 17 Dec 58; Dev Plan, Sentry Space
System, 30 Jan 59, prep by BMD, in Samos files.

16. Amend 10 to ARPA Order 9-58, 3 Apr Sé; Amend 1 to ARPA Order '_
48-59, Amend 8 to ARPA Order 9-59, Amen_d 1 to ARPA Order 38-59,
all 16 Feb 59; msg 0432, Col W.A, Sheppard, Dir/Corona progm,

to R. M, Bissell, CIA, 30 Mar 5 » in Corona files; TWX WDZW-5-31-E.'~
AFBMD to ARDC 28 May 59, in SSD Hist Div files, Sentry, '59,

17. Lockheed officials admitted to MajGen R.E, Greer in 1961 that both:
the spaciousness and the pPressurization features of the E-5 capsule
had been influenced as much by the notion of adapting it to a man-in-
space mission as by basic camera environment requirements.

Col W.G. King, program director at the time the E-5 configuration
was approved, had doubts that capsule habitation had been a major . -
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factor in fhe design. Neither viewpoint is reflected in contemp-
orary documentation, but there is general agreement that both
ARPA and high Air Force officials favored a man-in-space program

under Air Force auspices. Presumably by Air Force direction,
- Lockheed submitted a "Sentry MIS" configuration for consideration:

late in 1958, and it bore a remarkable resemblance to the later

. (1959) E-5 design. As early as October 1958, “'special' ARPA

technical groups were reviewing and redirecting the details of

Sentry "Hardware, " and were in some instances dealing directly

with the contractor. Lockheed, in its turn, regularly exercised

its precedent-endorsed privilege of ‘making independent approaches
to various offices in the Pentagon. On balance, therefore, motive,
opportunity, and outcome support the conclusion that the E-5 design

Interviews, MajGen R.E. Greer, 4 Mar 63, Col W.G. King, 1l Mar 63,
and LtCol John Pietz, 11 Mar 63, by R.L, Perry, Hist Div; projec-

tion slides, Oct, Dec 1958, Prep by LAC, in SP Samos files,

slide box #1. ' '

Memo, R.W. Johnson, Dir/ARPA, to SAF, 25 May 59, subj:
ARPA Order No 9-58, SENTRY Project, in USAF Mis and Sat

Ofc files, Samos 59; TWX WDZWw-5-31, BMD to USAF, 28 May 59;
TWX AFSAT 52072, USAF to ARDC and BMD, 5 Jun 59 and WDZW
6-6-E, BMD to USAF, 8 Jun 59, same file; TWX DEF 961412,
ARPA to ARDC, 24 Jun 59, in SSD Hist Div files, ARS 59; TWX
RDGZWC-31-7-38E. ARDC to BMD, 31 Jul 59, in SP Samos files,
Hist Docum, .59; Itr, LtGen B.A, Schriever, Cmdr ARDC, to

C/S USAF, 1 Aug 59, no subj, in USAF Mis and Sat Sys Ofc files.

Ltr, Maj Gen 0.7, Ritland, Cmdr BMD, to C/S USAF, 18 Jul 59,
subj: Transmittal of Development Plans, in USAF Mis and Sat Sys '
Ofc files; ltr, Schriever to C/S USAF, 1 Aug 59, :

Ltr, MajGen H. A, Watson, D/Asst CS/ Intel, to Dir/Adv Tech,
USAF, 7 Aug 59, subj: Intelligence Requirements for High Resolu-
tion Photography, in USAF Mis and Sat Sys Ofc files; presn, :
LMSD to BMD, 27 Jan 60, slides in SP Samos files, Box #3;
LMSD Rpt, Sentry Program E-3 Reconnaissance, 29 Jul 59,

in Samos files.
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Memo, J,V, Charyk, Asst SAF (R&D), to DDR&E, 26 Aug 59,
subj: FY 1960’ ARPA Program; TWX DEF 964914, ARPA to SAF,
4 Sep 59; TWX DEF 965117, ARPA to SAF, 9Sep 59, all in
USAF Samos files.

Ltr, LtGen B.A, Schriever, Cmdr ARDC, to Gen T. D, White,

C/S USAF, 15 Sep 59, no subj, in USAF Samos files.

Ltr, Gen C.E. LeMay, VCS USAF, to CinC SAC, 5 Aug 59,
+" subj: Assignment of Operational Planning Responsibility, in

SSD Hist Div files; Dev Plan, Samoa R&D Program, 1l Aug 60;
TWX AFDAT 89855, USAF to ARDC, 11 Nov 59, in SP Samos files.

Memo, Col W.A. Sheppard, Spec Asst, to MajGen B, A. Schriever,
- Cmdr AFBMD, 20 Jan- 59, ‘subj: Corona Program Report, in

Corona files; TWX AFCGM Ts 3665, USAF to ARDC, 5 Feb 59?

. in SP Samos files, Hist Docrn 59; msg 0267, Sheppard, Dir/

Corona, to R, M, Bissell, CIA, 30 Dec 58, Corona files; msg
0394 Sheppard to CIA, 21 Mar 59; 0455, Sheppard to G. Kucera,
CIA, 3 Apr 59; 0738, Col F.C.E,. Oder, BMD, to Bissell,

6 Aug 59, all in Corona files, ..

Ltr, Col R.J, Quinn, .Dir/Intel and Electronic Warfare,  ARDC,
to Col H,L, Evans, Dir/Sentry Proj Ofc, 11 Feb 59, no subj,

- and incls (notes on conf with AFCIN staff); TWX RDZAA-26-5-2-E,

ARDC to BMD, 26 May 59, both in SP Samos files, Hist Docmn 59.

" Memo, Neil McElroy, SoD, to Chm JCS, 18 Sep 59, subj:

Coordination of Satellite and Space Vehicle Operations, in USAF

Samos files,

TWX ASDA 85267, USAF to BMD, 23 Oct 59; ltr, MajGen M.A.

Preston, Dir/Ops, DCS/ Ops; USAF to Air Photographic. and
Charting Serv, 21 Oct 59, subj: ACIC Participation in SAMOS,

* in SP Samos files, Hist Docmn 59.. . :

TWX AFC 78900, USAF to AFBMD, 2 Oct 59; ltr, Col J. L.
Martin, D/Dir Adv Tech, to DCS/D USAF, 2 Nov 59, subj:

- Samos memo. for Record, Maj H.C, Howard, Ofc of Dir/Adv
Tech, 6 Nov 59, subj; SAMOS, MIDAS, and DISCOVERER Programs;

TWX AFC 1328/59, USAF to all maj cmds, 12 Nov 59; memo,
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J.H. Douglas, SAF, to SoD, 6 Nov 59, subj: Transfer of the
SAMOS Development Program to the Department of the Air
Force; memo, T.S, Gates, SoD, to SAF, 17 Nov 59, same
subj; all in Hq USAF Samos file.

TWX WDZF-11-6-E, BMD to USAF, 17 Nov 59; Draft Dev Plan,
Samos, prep by BMD, 1 Dec 59; Min of 42nd AFBMC Mtg,

14 Dec 59; TWX VC 5540, D/Cmdr SAC to VCS USAF, 16 Dec 59;
Itr, MajGen J.H, Walsh, ACS/1, to DCS/D, USAF, 2l Dec 59,
subj: SAMOS; TWX 98219, VCS USAF to CinC SAC, 21 Dec 59;
TWX ADLPD-D-1, ADC to USAF, ‘4 Jan 60; TWX AFC 61416,
USAF to ADC, 7 Jan 60; TWX VC 0206, SAC to VCS USAF,

9 Jan 60, all in USAF Samos files, )

TWX LB2J-11-15-E, BMC to LAC, 19 Nov 59; 1tr, LtCol R. W,
Yundt, D/Dir Samos, to BMC, 6 Jan 60, subj: Letter Contract
AF AF 04(6_47)-347. Direction of Samos Effort; 1tr,

LAC, to BMC P 3 Dec 59, same subj, all 1% ~
SP Samos files, Redirec ion, .

Memo, H.F, York, DDR&E, to SAF, 7 Dec 59, subj: Intelligence
System SAMOS, in SP Samos file, Hist Docmn 59, : .

Memo, J.V. Charyk, SAFUS, to DCS/D, 2 Dec 59, subj: -
DISCOVERER, SAMOS, and MIDAS; TWX AF DAT 95614,
USAF to BMD, 7 Dec 59, both in USAF Sat Progm files.

Draft memo for SAF dispatch to SoD, prep by DCS/D USAF,
11 Mar 60, in Corona files,

Memo, H +F. York, DDR&E, to SAF, 20 Apr 60, subj: SAMOS,
MIDAS and DISCOVERER Research and Development Programs
and Development/ Operational Plans for SAMOS and MIDAS
Programs; draft memo, York to SAF, undated [approx 17 Apr 60],
subj: Intelligence System SAMOS, both in OSAF file: Sat Progms;

- draft memo, York to SAF, undated, [approx 17 Mar 60], subj:

SAMOS, MIDAS and DISCOVERER Research and Development
and Development/Operational Plans for SAMOS and MIDAS
Programs, same file. '
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V SAMOS: REALIGNMENT CONTROVERSY (1960)

The U-2 that on 1 May 1960 failed to coxhplete an overflight
from Pakistan to Norway was one of many vehicles of several kinds
that had passed ovex; some part of the Soviet Union, cameras and
recorders oéerating, since the beginning of the cold war. It was,
however, the first manned aircraft to come down so intact and so
far inland that cover atoriels became incredible. Within three days,
after various spokesmen for the United States _had issued a succession

- of contradictory statements about the aircraft and its purported
mission, it became known that both the U-2 and its surprisingly
communic#tive pilot, ngither much .damaged. had fallen into Russian
hands.‘ |

Although the President did not cancel the overflight program
en _t&té, i:e ruled that the U-2 overflights of Soviet territory were to
be suspended until further notice, He also assumed unqualified
Personal responsibility for the overﬂight decision and acknowledged
that covert reconnaissance Wwas a cornerstone of United States secunty
policy. The counterplay of motives was impossibly intricate, ranging
from a Presidential election Campaign that was rapidly becommg more
intense to an impendmg surmnmit meetmg and possl.ble rapproachement

with the Soviet Union.
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Reaction in the United States ranged from Vice President
Richard Nixon's "hard line" statement that the flights would be.

resumed later, to the unprecept:.ve comments of several politiciang

and many newspapers that overflight was an 'inherent threat to world

peace. Nikolai Khrushchev, the head of Soviet government, used
the incident as an excuse to wreck the summlt meeting, - The British,
French, and West Germans maintained an embarrassed official silence
but let it be known that they thought it both naive and’ gauche of a head
of state to acknowledge hxs role in espionage. Comtnumst bloc natlons
made enormous Propaganda capital of the episode, with telling effect
on neutrals, The hostility of world 'opinion," the nervousness of NATO
allies (who appeared considerably less worried about the fact of over-
flight than by United States' handling of the consequences), the violence
of Soviet‘ reaction, and the domestic sens1t1v1ty of the question during
an election campalgn combmed to maure agamst resumption of U.2
flights over Russia. * |

In rnany respects, the timing of the U-2 affair was even rnore

unfortunate for the satellite reconnaissance Program than for either

The'y had not been resumed 10 years later, mostly because the Auguet

# moot: question,
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domestic or international ipolitics. Corona had as yet produced no
photography. In the face of a solidifying secretariat-level judgment
that the Air Force was mismanaging Samos, that service stubbornly
persisted in attempts tc secure funds for an extremely costly and
technically weak progrem that was unwiselybased on the premise of
concurrent .development and deployrfxent. Moreover, the Air Force
had so completely relaxed earlier st'ri,ctures on Samos publicity that
the objectives, general time sca.le. and broad capab:l1t1es of the
developmental systems were widely known., Tensions could not be
relaxed by publicizing a new overﬂi_ght technique to replace a dis-
. credited covert methodology. |

Even before the U-2 affau- worked its effect in mld-1960
massive d1senchantment with the Air Force viewpoint was common to
the paneled offices along the Potomac face of the Pentagon. In March,
the Air Staff had urged the Secretary of the Air Force to advise the
Secretary of Defetnse that "the change of emphasis in development of

| resolution from 100 feet to 20 feet to 5 feet and from recovery to

readout then back to recovery . . . has resulted in an mdefunte
postponement of a target date for operatxonal readiness of an electromc
readout system, " and that the continued failure of the Corona. program

justified a vastly expanded Samos effort. But,again the emphasis was
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on a ''conventional' effort aimed at early employment of the satellite
by the Strategic Air Command. The imp;iéation that the Air Staff
was attempting to exploit recurrent failures of Corona missions to
the advantage of Samos was unmistakable, !

Even before the U-2 inéidént brought reconnaissance needs
into sharper focus,  DDR&E and Undersecretary Charyk had explicitly
rejected the Air Staff viewpoint, Cpntinued Air Force advocacy of
a politically dangerous., technit;:ally risky; and very costly approach
chiefly served to convince policy level DoD officials that the Air Staff‘
was incapable of apl;reciating the realities of. the sii;uation.

At the working level--in the ..?»amos project office~-there was
keen awareness of the impossible situation into which the Air Force
was edging itself. Through the e#rly u-zonth; of 1960, the project

office chief (Colonel W, G, King) frequently protested that attempts

to build concurrency into the program and to construct an elaborate

logistic complex in support of the satellite effort were ‘unwise. ng

at one point told his chief, Colonel F.C.E, Oder, . that he believed

" the Air Force had b_een deliberately obstructionist in failing to comply

with clearly stated secretarial guidance oﬁ Samos.2
Senior members of the Air Staff and chiefs of the major air

commands were gravely concerned by the decision to end U-2
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overflights and by the apparently slight prospect' of obtaining an early
substitute. Views on Corona ranged from troubled uncertainty‘ to
frank hostility. In more than a year of trying, the program had yet
failed to return a single capsule safely, much less to provide reqoﬁ-
naissance information. Both those who knew of Corona apd doubted,
and those innocent of Corona knowledge, concluded that it was vital
to expedite and té cieveIOp fully the pre-operational p.hotographic
potential of Project SAMOS." On 9 May 1960, a week after the U-2
_incident surfaced, tl}at became at least a semi-official Air Staff
position. One week later, following a lengthy meeting that in.volved
Dr. Charyk, General Schriever, and Lieutenant Geng‘ra.l R, C, Wilson
(Deputy Chief of Staff, Development), a formal directive embp&ying
that philosophy went to ARDC. 3
The izixplications of that stand, and its rationale, were both

clear. All concerned unquestioningly accepted the premis; that ovgr-L
flight was essential to ﬁ..S. security.. A principal object of the U-2
operations of 1959 and 1960 had been to determine the extent of
‘ deployment of Soviet intercontinental missiles and, if possible, theirl
locations. Khrushchev and other Russian spokesmen had been boasting
of a Soviet intercontinental missile capability for inany months, The

evidence of Russian missile test operations and satellite successes
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‘appeared to support those claims. The United States, in early 1960,

had deployed small numbers of Atlas missiles and somewhat larger
numbers of Thor and Jupiter intermediate-range missiles (in Britain,
Italy and Turkey). The Atlas, however highly touted in press releases,

was at the time a singularly unreliable weapon of uncertain accuracy,

 Atlas missiles could not be quickly launched, the odds were against

their f\}nctioning cof_réctly if launched, and until launch they were
susceptible to dungge from virtually any nearby nuclear explosion, -
Thor and Jupiter were not much better technically, and were in

exposed sites within easy range of Soviet bombers. Intelligence esti-
mates credited the Russians with having more and bettg: intercontinental
ballistic missiles deployed ove.r a broad expanse of Soviet territory,
precise locations unknown. Nine supcessive attempi:uto obtain relevant_
information by using Corona had £aﬂed. The only other existent capa-
bility, U-2, had been negated ﬁy the effects of the Powers affair.
Completion of the extremely elaborgte Samos plan adopteﬂ in 1959

could not be anticipated before 1961 or 1962 at the earliest. Immediate

%
and effective action of some sort therefore seemed essential,

%*

It is extremely important to view these events in the perspective of
the time. The existence of a real Soviet intercontinental missile
capability was generally accepted, as was Soviet willingness to.
resort to nuclear attack., ‘ :
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In many respects, the reaction of Ma y 1960 resembled the
furor of activity that followed the first Sputnik of October 1957. The
emphasis lay on "maximum acceleration" of the program, with
particular attention to ''those aspects which offer a pre-operational
intelligence return. wd There was no apparent change of heart concefn-
ing operational concepts or concurrency, however, merely a suggestion . -
that more money might be forthcoming. Since virtually all of the funds
requested for research and development had been earlier approved?‘
the implied goal of the program accelefation was to obtain previously
denied funds for o;per‘ational installations,

Colonel King, who had been coimepted with the Samos program
in Eome role virtually since its inception, had strong reservations
about the wisdom of any sudden si:ending splurge. whatever its motiva-
tion. In a thoughtful resume of progra.m achievements and pronpects.
he noted that after four years of effort and the expenditure of nearly

"+ $750 million it seemed somewhat unrealistic to consider that establishing _
n;w programs would insure eariy reconnaissance covei'age of thé Soviet
Union. He held that .the"‘ rapid solution of fundamental technical problems
was the rea; key to b"ob'ta.i‘ni_ng intelligence at an early date.” Increased
depth and ﬂexibilitj in existing programs seemed to offer the best

prospect for program success. Having experiencéd the frenzy of the
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1957 period, King was cautious about ""substituting the gross optimism
that accompanies -ne'w progiams for the cold realisto of exist_ing
programs.' He ﬁs particularly disturbed about the widening gap
between the Air Force and DDR&E viewpoints, particularly as they
concorned operational plans, concurrency, and Subsystem I.

-King urged several specific measures to improve the situation

. of the Samos program: (l) divorce the ""classical operation. logistic,

and similar considerations from the program now" (i..-e.'. forget con-
currency, cancel Subsystem I, eliminate operatmnal-base programs),
(2) remove the administrative handicaps which had inhibited program
progress (i.e., create a clear and direct decision-action channel);
(3) add a "bacic-up" _recov_éry system and a new camera to the to_ta.l
program; (4) consider let ting 2 new contract with some firm other

than Lockheed; (5) expand ground testing actiiity; (6) examine alternate

technique_a of data retrieval, both for readout and recovery; (7) expand

the test program by adding more launches to the schedule; (8) provide

some means of determining Soviet weather in advance of photo missions;

(9) re-examine both the basic Thor and the thrust-augmented Thor in
combination with Agena stages as avenues to improved reliability and

lower costs; and (10) increase the emphasis on land recovery techniques. 5
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Precisely thg same problems were disturbing Undersecretary

Charyk, who wrote deneral White late in May that the entire matter
‘of operational command responsibilities, . operational facilities, and
the relationship between the operator of Samos a!_id the data-using
agencies still was a subject of "considerable diacussioﬁ" in the defense
secretariat, Charyk suggested that there was "sofne reason to believe"
that recovery rather than readout may well turn out to be the prima.r);
means for satisfying the bulk of the operational requirements.'" He

. noted that ground fac_:ility requiremelits would be ''enormously simpler
than if complete reliance is placed on readout.” In Chary-k's §pinion,
Subsystem I had been ''greatly overenginéered . ./ nb On 27 Mayl'he'
acted on those views, instructing ARDC to provide for paraﬁel testing
of rec§very and readout modes and explicitiy directing fhat ARDC re-
evaluate the use of off-the-shelf photographic equipr.nen‘t. or items in
an advanced stage of development, as a means of acceleratmg recovery-
mode flight schedules. Probably most sigmﬁcant, he dxrected that the
E-5 recovery system get first priority in flight test, rather than the
E-l and E-2 rea,aout‘systems. and that the F-subsystems (ferret) be
further de-emphasized. Fiﬁally. he ordered that no more than a
minimum capability.for proces sing operational take be provided, with .
construction or purchase of ground equipment and facilities to be

reduced to the lowest possible level.
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Early in June it began to appear that the resolution of Samos
program uncertairitiés might be taken entirely out of Air Force hands.
On the 6th of that month, Dr. H. F. York (Director of Defense Research )
ax;d Engineering) instructed Charyk to submit Air Force recommendations
on Samos program revision to DDR&E by the first wgék of July. York
had been asked by the National Sécurity Coucil how to accelerate the
8

satellite reconnaissance program.

On 10 June, President Eisenhower formally instructed Sécretary

of Defense Gates to conduct an intensive analysis of the "'acope, basis

and feasibility of 6u1" reconnaissance satellite projects.' The National
Security Council, Eisenhower added, ‘would. be -con.cerned not merely
with the technical aspects of the program but also with-the process for
es.tablishing requirements, the requirements themselveé. the "effective- .
ness of control over the scope and characteristiqs of the oPérational.
system, " and related topics. (Eisenhower;s anxiety about the implica-
tions of assigning operational responsibility for ove;'ﬂight reconnaissance
was obvious. He, and by implication the other members of the National
Security Coﬁncil, wére gravely concerned about the international
repercussions.)

The Presidept's instructions eventually involved Charyk; Dr.

John Rubel (York's deputy), and Dr. George Kistiakowsky (the President's
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special as sistan't.for science and technology) in prepn;ing a joizit'
response to the National Security Céuncil. But before they could
8o much as open their inquiry, the Senate Appropriations Committee
addgmo. the fiscal 1961 Samos budget and publicly charac-
terized the‘ program as ''a matter of national emergency' which
should "move forward as rapidly as possible, " Lyndon B. Johnson,
Senate majority leader and a strong contender for the Democratic
presidential nomination, began to u;'g.e a ''crash proéram" for Sa.rnos.9

Most of the proposals thus far };resented implied program
acceleration by funding expansion, even though modification of Samos
technical objectives had been suggested., ﬁeginning in early J une,
increasingly ffequent alternative proposals were voiced, all ste’mming ,
from the premise that the existent Air Force program struéture was
incapable of carrying the Samos project to a successful conclusion in
a reasonable time. Mistrust of Air Force motives and ability was
particularly pronounced in discu'ssion; i}zv-_olving the Army and the Navy.

The most forthright statement of opposition to Air Force
concepts Qas contai;:ed in a special study pPrepared under DDR&E

auspices early in June, Its author, Dr. B; H, Billings, * having

x

Various presentations of the Billings study continued through July, but
the core of the recommendations was available as early as 6 June 1960
in the Pentagon, and had reached the West Coast by 13 June.
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examined the current status, the past history, and the prospects

of the Samos prograin, recommended radical changes. He flatly
urged cancellation of the entire readout pro_g.ram, carrying t}ie E-2
only to‘the stage of a technical feasibility dembnstra_tion. Billings
maintained that the E-2 was not competitive with other conceivable
reconnaissancia syétems‘ because of its data link limitations, the
impossibility of using it for oblique shots, and its inherent short-
comings Wwhen used at higﬁ latitudes and in a region of heavy cloud
cover. He a1;o came down hard on the Ei-S i-ecovery system, pointing
out that it was too cbmplex and that a simpler technique would probably
give a better prospect of reliable operation.

Billings concluded that the Air Force concept of Samos operation
was entirely wrong. He argued tinat it would be a gréve error to make |
the Strategic Air Command the proprietor of the system. In Billings'
view, Samos was essentially a pre-s.trike reconnaissance device and

as such should be assigned to a joint intelligence center of some sort.

' The need, Billings pointed out, was for a national intelligence capa-

bility, not for another SAC system. The Strategic Air Command
needed targeting inforrriation, not raw, unevaluated data. Moreover,
Dr. Billings could see no need for the construction of special processing

facilities, noting that the existent structure was expandable at considerably
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less cost, and with a promi..b of being substantially more flexible.

In Billings' opinion, Saxhos was headed down the wrong path,
He was convinced that a recoverable surveillance syutem. one that
provided broad area coverage mth ground definition of 50-foot objects,
v;ras nee&ed to supplement the reconnaissance pot'ent.ial of the E-5.
He also made the point that system operating costs would be very
substantially reduced, perhaps by'm

. 720000 7

year, through the substitution of a recoverable satellite for the readout
system of the E-2, * And by implication he expressed doubt that the
exiatént Air Force structure was capable of managing the neceséary
transition to a new coﬁcept of satellite reconnaissance.lo

The philosophy implicit in the Billings' study represented
littlé that was novel or unique, For weeks, York and Charyk had
been mcre;singly critical of Air Force management of Samos. The
continued emphasis on concurrency and on early turnover to the

Strategic Air Command was contrary to Department of Defense

> , :
In the opinion of Colonel W, G, King, then Samos Project Director,
-Billings was more influential than any other individual in pPrompting

the demise of the readout mode., It is vaorthy of note, however, that
Colonel King and certain of his Project officers had been dubious about
the long-term worth of available readout systems for some time and

had made themselves quite unpopular in some quarters by insisting

that Corona represented the proper approach to satellite reconnaissance.
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policies stated in la.te 1959 and frequentlj reiterated thereaftgr. In

six months of directed reprogramming activity, the Aii Force had

| yet to produce a development plan acceptable to sec_retariat-levebl

policy makexjs. |

Even the most radical of the Billings suggestions, that Samos
development be assigned to some-"super agency" for mé.nagement,

' was in many respects no more than a logical extension of established
trénds. The development of virtually all high-risk systgrﬁs of the
previous two decadt;s had been ""managed by exception" to some degree.
The B-29 program of 1940-1944 had set a pattern in having special
priorities and access to the highest deci;ion levels. The Manhattan

| Engineering District of World War II had carried that process to its
greatest limits. "Invention"_pf the ','.single prime contractor concept"
in 1951, and its Quiék evolution into the ""weapon system concept, "
together with the creation of ''weapon system project offiées"' after
1951, had been motivated by a desire to cut throﬁgh several review
and approval layer; in the existent decision process. General Schriever's
Western Development Divis'ion of 1954-1955 had 5een created with a
single system objective as its goal and mth provisions for abbreviatihg
the decision proceés in order to insure early success. The more recent
-example ‘of the l?olaris missile was at hand, Indeed, in some ways

Schriever had attempted to build the "management by exception" theology
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into the whole of the.Air Research and Development Command structure
during a 1959 reorganization, though he channeled the communication
and decision lines through his own headquarters rather than the Pentagon.

Strong suggestions that the methodology of Samos development
might undergo a change were paralleled by a significant shift in the
basic objective of the satellite reconnaissance program. On 5 July
1960, the United States Intelligence Board (USIB) issued a revised set
of requirements based on the premise that national interest required
the development of ;'an operational satellite reconnaissance system
with a wide range of capabiﬁties. " USIB considered the "fir;it and
most urgent priority requirement' to be "a photographic reconnais sancé
system capable of locating suspect ICBM sites.' Recommending a
isystem with a 20~foot grbund fesblution potential, the board urged
that the development program be oriented toward compleﬁon of
development by the end of _1962.11

Thé new requirements statement was considerably more
meaningful than it s'eemed at first glance. It completely reversed
1955 and 1958 policy statements on the prime goal of satellite reconnais~
sance, and in‘so doing virtually doomed the rea.déut program. There
was no feasible way of exploiting current readout systems to provide

both the resolution and the area coverage implied in the new requirements.
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Reconnaissance, wh.ich differed from "surveillance' in that it involved
scanning broad land areas, coul& not in practice rely 0;1 a readout
system capable of r,eturnin;g only 50 or 66 individual photographs
each day, Gross coverage, in relatively fine detail, was an obvious
essential, and gross coverage was quite-be};ond the potential of the
E-2. For that matter, the E-5's ground-scan potential. was too slight
to satisfy the reconnaissance requirements éf July 1960'.‘ What was
needed, it appearec.l,v was a new moderately high resolution system
with panorarnic-sca;: capability.* And unless a significant breakthrough
in readout technology came at once, the new system would of necessity

have to embody film recovery techniques.

3

Although the bald statement seems preposterous, it is nonetheless
true that the chief of Air Force intelligence, Major General J, H.
Walsh, either could not see or would not admit that the new require-
ments statement completel y changed the status of the satellite recon-
naissance effort, To a query from Charyk concerning the differences _
between the 5 July USIB statement and previous requirements statements,
Walsh replied, ""There is no change in the intelligence requirement. '
General Walsh, who represented the most extreme of the SAC-oriented
viewpoints in the 1960 Pentagon struggle over Samos, also tended to
approach the Corona versus Samos problem with something less than
complete objectivity; he seemed to view Air Force officers who looked
sympathetically on Corona as guilty of some sort of organizational
treason. To single out General Walsh as a horrible'example of what
may be taken as an outlook typical of much of the Air Staff is perhaps

unfair--but General Walsh took special pains to insure that his pre judices
stood out prominently.
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Addiﬁonally,. by emphasizing classical reconnaissance rather
than either surveillance oi' early warning; the new requirements
Aegraded the hnportgncé of the concepts that had governed Samos
technology virtually since program inception. If reconnaissance akin
to that of the U-2 was to be the program goal, neither concurrency
nor oéerational control by a combat command would be needed. In
many réSpects the July 1960 requirements statement se'emed to have
been more influenced by the philosophy of the Corona approach, with
its special management and techmcal character, than by any established
ground rules of the existent Samos program.,

Among factors that-could not be ignored in program reorientation
were cons,ider#tions of contractor performance. In this instance, the
E.on'tinued failure of the Discovérer-'Corona system to return photo-
graphs, a feeling that Lockheed was at least partly at fault, and the
fact that the Aerospace Corporation was then coming into being as a
not-for-profit successor to Space Te;:hnology Laboratories all contributeci
to what was, in the ﬁ:ain. a squective judgmént. In the extant Samos
structure, Lockheed was the only major ""system contractor''--ag
opposed to the "assqciate contractor' arra.ngement common to the
ballistic missile program‘ In comparison to the relat:.vely succes sful

mlssde development efforts, Samos could scarcely be charactenzed
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as a flourishing pro‘gram, and it was not difficult to ascribe ;ome of
the fault to the fact that Lockheea had both hardware and system
enginee'riﬁg responsibilities. If an "independent" systemé engineering
contractor (Space Technology Laboratories) had done so well for
missiles, might it not be worthwhile to try a similar approach for

Samos? If, at the same time, Aerospace Corporation got a chance

~ to display its talents and to establish its reputation, so much the better.

Whether justified or not, the freqhency of suggestions that
another contractor‘.be brought into the Samos program seemed to
confii-m the existence of a general anti-Lockheed feeling.

. The turning point came on 29 June with General White's advice
to General T, S. Powefs, Strategic Air Command chief, that plans for
aﬁ elaborate Samos complex at Ofriaha were being dropped and that SAC
could expect to receive Samos data as it did other i;xtelligence informa-’
tion. Samos, said White, would be an.Air Force rgther than a Strategic
12 | |

Air Command system.

On 12 July,' the Ballistic Missile Division submitted for Pentagon

 review and approval a revised development plan which incorporated

much of the York-Charyk philosophy, the Billings ‘recommendations
(modified), and the USIB requirements sta.tement.13 Among the majoi-

innovations were a proposal for a new recovery systermn and camera, a

, 69 Bm'17017;74

Handle via Byéman/ Talent - Keyhole

TOP SECRET- . Controis Only



TOP-SECRET
reéom.mendation that the contractor structure be expanded, plans for
more frequent launchings (;nd the use of boosters other than Atlas),
deletion or transfer of Subsystem I development, curtail.ment §f the
~ ferret program, simplification of photographic equipment, and similar

modifications earlier suggested by Charyk, York, | Billings, and Colonel
King. BMD also proposed expanding the scheduled test program to

30 orbital launches (from 25), with 19 of the total to be film recovery

operations. The funds requirement was estimated atmor

fiscal 1961, ér the total of the; administrations’ bu?iget request plus the
funds added by Congress. 1

. First to 'review'the'BMD-'p.roposed plan was the Air Force
Ba.llis_tié Missile Coi;rxixuittee. which further increased thg proportion
of recovery-mode tests and approved the addition of a three-pad Sémos
launch complex at Point Arguello.ls Directorate of Defense Research
and Engineering, the néxt key review point, authorized the start of work
on the new launch complex following an 18-19 J uly appraisal, but with-
held fuil approval of the plan. Processing and dissemination uncertaine-

ties remained to be reéolvéd. 16

Immediately thereafter, Undersecretary
Charyk directed BMD to revise its 12 J uly development plan to provide
for eight tests of the readout-mode satellites (photo and ferret combined),

a total of seven E-5 tests (including two diagnostic flights, if required), and

SN
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seven in the "'new recoverable photo payload.. X0 configuration. Additionally,
Charyk authorized the inclusion of five unassigné(i Atlas-Agena vehicles in
the total, to be used for diagnostié flights of the "new payload' satellite
if needed.

The ''new progrém" was to incorporate a new recovei'y system
(différing " from both the E-5 and.' the Discoverer;Corona) and a camera
designed for gross coverage at the w"best ground resolution that state-of-
the-art will suppoi't. " Morac;ver. -the new -ystet? was to be sufficiently -
flexible to pe;'mit pé.yload switching if that later s‘eemed advisable.

Air Force headquarters promi:tly passed along Charyk's direc-
tions to ARDC and authorized the immediate start of a source selections
process fqr the "new payload. ul? The Air Staff instructions that author-
ized BMﬁ to act on ;uch gui_dam,:e.' also ;mcluded specific directions to
exclude all Subsystem I and all processing facilit'y provisions from thg
revised deirelopment plan (due by 8 .August);l'8

General Schriever interpreted the Charyk dictate to mean that
the creation of a 'reliable recovery system was the ''single most important
development'® for the nation, USAF, and ARDC. He concluded that the
overhauled satellite reconnaissance.. program would have four discrgte_

" but correlated facets: Coron;, Samos E-5, Samos with the new payload,

<

and a separate reco_very system. He also believed that the elimination
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of operaﬁonal-logietic complications and the Proposal for a new payload-
recove_ry system which satisfied USI.B requiremente had counteracted .
suggeetzone that Samos management be reauigned outeide the Air For_ce.m

But even-ac General Schriever was realigning the Samos approach

within ARDC, another DDR&E panel was in the process of eubmitting a |
highly critical appraisal of Air Force management of Samos, Onl197J uly
‘a special advisory group headed by Dr. W, O, Balser of Bell Telephone

. Laboratoriee; reporting to Dr. York, harlhly rebuked the earlier
emphasis on readout over recovery, the role of the ferret effort, the
iprematunty and complexity of Subsystem I, the concurrency approach,
and several tech‘niccl facets of the progr’am.. The Baker group's proposed ‘
solution was to assign all Samos progra.m reeponeioility to an organiza-
tion attached to the Office of the Secreta.ry of Defense while permitting
the Air Force to continue its technical management functions --but with
the addition of pers onnel particularly well qualified in satellite recon-

2
rnaissance technology. 0

B While the bque.stion ot_' Samos management continued under exami-
nation in the Pentagon, BMD rapidiy completed a draft technical work
statement covering tne "new payload' defined by Charyk, Requiring
ground resolution of '"20 feet or better, ! land Tecovery within five miiee

of a target point, and high system reliabﬂity. the work statement
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specified a high acuity camera subsystem combined with i "new
reliable re-entry and recovery subsystem, " the whole to be capable
of proiriding large area coverage throughout an eight-day orbital life. *

The subsystem thus defined had by late July acquired E-6
nomenclature. A revision of the basic development plan was in_
process, incorporaﬁng the technical guidafxcev proﬁded by DDR&E,
Charyk, and the Air St'aff.‘ But tiw_re continued to be uncertainty at
all levels concerning the final management mode.” USAF headqu#rters
consistently described Samos as a national program cémducted by the
Air Force, ﬁlthough it was re#di.ly apparent that this adroitly phrased
euphemism was nof .being'acce’pted at face value by the other services
or by DDR&E. Discué-ions within the Joint Chiefs of Staff structure
and between the Air Force and DbR&E never managed to quiet fears
that the Strategic Air Command would secure the authority to control
both Samos operations an& the dissemination of any intelligence product. 21
Nor could it be denied that a vocal segment of the Air Staff continued to |
support SAC's atux.'&y claims that the command was rightfﬁlly entitled

to such authority,

' ,
Although the work statement was in reality nothing more than an estimate
of intentions, its details were more than casually related to the Baker

group report of 14 July. The new proposal specifically provided a
counter-balance to each of the major criticisms contained in the Baker
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While the politica.l cauldron bubbled, ﬁMD attenipted to put

the technical aspects éf the '"new approach"'i;n pProper perspective,
On 30 July i960, General Ritland named a source selection board for
the E-6, defined its task as détermining the best contractors for.
camera and recovery subsystems, and expressly stated that the
objective of the e_ffort was to develop a photo- recovery version of
Samos with broad area search cai:abilities and the highest attainable
resolution, 22 It was ARDC's intention to'exclude Lockheed frdm any
aspect of the competition. partly to insure the creation of an alternate
contfactor approach, but also because ot: earlier( critic-.ism of both

- Lockheed and BMD rr;anageinent. _Unlike'tho; original WS 117L program
and its subseéuent sui)divisiona, the E-6 effc;rt was to be conducted
under the technical direction of Aerospace Corporation rather than
with Lockheed as systems integrating contractor. The precise scope
of the technicgl direction and sysierﬁs engineering respomibﬁity was,
how ever, somewhat obscure late in July. General Schrigver favored
giviv.ngk Aerdspace 1es; r;s;ponsibility than Ramo-Woolridge had exercised

‘during the early days of the ballistic missile prograxh while others,

report. That paper had specifically characterized the E-2 as obsolete,
had objected to limitations in swath width and readout that made its

orbital operation ""economically and politically unacceptable, " and had ‘
scored the E-2 on grounds of excessive complexity, too great sens itivity
to precision requirements in photography, and entirely unrealistic

expectations for ground resolution,

BYE 11017-74 ~ ' 74

Handle via Byeman/ Talent - Keyhole - '
Controls Only . _ -TOP SECREYT-



“TOP SECRET

ipcluding Trevor Gai'dner. urged ;. full return to the operating principles
of the original Atlas program. Eventually it was agreed that the best
approach would be to review the total Air Force reconnaissancé satellite
effort, to re-é,ppraie Department‘of Defense requireménts. and to
present the results of the study to a succession of higher authoxl'ities.b
I# e;-ssence, the p1;ocess was to be akin to the creation of another "Teapot
Committee' like that which had prompted acceleration of the ballistic
missile program in 1954. 23

Part of the ifapulse fo‘r ‘the creation of a ""committee of scientific
advisors' certainly derived frém th_é increasingly forthright statements
of a group of highly influential industry spokesmen, including some who

then were serving in the Department of Defense. The ''tong''--a term

‘widely employed--had become convinced that the existent program struc-v. ‘

ture yvould never support an aggressive, effective development effort.
Memories of the con_fusion that had characterized the ARPA period of
program control were fresh, and to many it appeared that restoring
Sainos management i-esponsibility 1;0 the Air Force had brought no real
improvement. The convictions of this group carried weight with both
Charyk and York, and as expressed in the Baker Cbmmittee report
we.re familiar to Scl.xriever and the Air Staff, Many members of the

""tong, " which included officials from a variety of firms but was dominated
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by the photo-oriente& companies, were ﬁa‘rticula’rly disti-essed by the
failure of the Samos program to move away from the '"conventional
channels" characterj.sticv of less pressing develof»ment efforts. They
generally favored "management by exception' as a means of overcoming
inertia in the existent multi-reﬁew program office structure.

General Schriever, then eﬁgaged in transforming several major
ARDC pr.ograrns into smaller replicas of the Atlas-Thor-Titan effort,
had similar concepfioxis, though he naturally favored keeping Samos
within the ARDC rhaha.gemeni: structure. He suggested to the Air Force
Chief of Staff, General White, that it wou.ld' be advisable to name an Air
Force general officer to head a new "management by exception' Samos
program. Except for the question of what agency would have direct
control of the Sambs efforf. there was by late July a high' degree of
general agreement on the need for a new management approach, 4

Such parallel tendencies came together on Wednesday, 3 August
1960, when General White called Brig_adie'r General R, E, Greer into
his office and abrupﬂy asked how he would l:k; .to become '"Mr. Samo#. "
Greer, who was then the Assistant Chief of Staff for Guided Missiles,
a post slated for early abolishment, said mildly that Samos had always
been one of his favo.rite projects #nd awaited developments. White told |

him to get in touch with General Schriever and to work out the
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organizational details pf his new aes'ignment. At the close ef the ’ | '
brief conversatiorx, the Chief of Staff cesually asked the newly desig-;
nated Samos chief if he had heard anything about '"Eastman's big new
camera." Greer, who was familiar with the background of Samoe and
who was one of the staff offlcera bnefed on the covert Corona program,
shook his head negatwely and stored the miormation away for future
reference.

- Greer immediately contacted General Schriever, .who was at
Patrick AJ.r Force Baee participating in an ARDC Commanders!' Con-

ference, and on the ‘following day (Thursday) flew down to the missile

" base for a personal meeting. He, General Schriever. and General

thland briefly discussed poss1ble organizational arrangements that
afternoon, and Greer continued the discussion wh:.le flying back to
Washingtorx with Schriever that evening.

On the basis of the instructions Greer had received from White
and in the context of the situation as it was then known, Greer, Schriever,
and Ritland concluded that a structure resembling in general outline _ |

the Western Development Divisi on of 1954-1955 should be created'te

house the Samos projecf. They tentatively agreed that General Greer

should be named Vice Commander for Reconnaxssance Satellites at
AFBMD. General thland and General Schriever, in subsequent discus-

sions, the following Friday and Saturday, concluded that some direct
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command line from the Samos office to the Pentagon was inevitable,

but they agreed that it would be best to have that line run through the

BMD commander rather than the ARDC commander, (General Sch riever,.
when named to head the.original ballistic missile program, had operated A.
as a deputy comman;'ler of ARDC but with direct access to the air
secretariat levcil. )

The nomination of General Greer as Samos chief and the subse-
quent propusals for alignment of the Samos office within the existing
command staff structure were obviousiy intended to create an environ-
ment which would insure that Samos program responsibility remained
under an Air Force aegis. Both Schriever and Greer were fully aware
of the still-viable proposals to install the Samos program in some
secretarial-level agclancy,' either mthm the Department of Defense or
the Department of the Air Force.‘25 The inatter was scheduled for a
decision by the time of the 25 August National Security Council meeting,
during which the Kistiakowsky-Ruble-Charyk team was to submit its
recommendations, Inevitabl y, the tearmn recommendations would bg )
' inﬂuenced,by the revised Samos develépment plan, which reached
final draft stage ‘only on 6 August, A&ditionally. the E-6 source

selection board process was then accelerating, and complications

might well arise from its products.26
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Attempting to precipitate a decision favorable to the Air Force
viewpoint on managing the Samos pProgram, Schriever on 6 Aﬁgust

proposed the public release of a statement covering Greer's appoint-

- ment and his agsignment as BMD Vice Commander for Reconnaissance

Satellites. The dr‘a'£t statement inclp.ded a policy summary which said
unequivocally that the Air Force was the executive agent for all con-
cerned government agencies--including the Central Intelligence Agency
and the National Security Agency-«in the development of reconnaissance
satellites. (One effect of the'proclamation, upoﬁ its al.:proval at the
Department of Defense level, would presumably have bgen to bring the
entire Corona activity under ARDC_control.) The proposed release
also emphasized the fact of Samos’ program accele;ation and included
an announcement th.at .the reoriented effort was aimed toward the early
development ‘of recovery systems and associated camera tech.niques.27
The statement proposed by Schriever had enormous potentiél,
extending well past the question bf who would have o;gémiza.tional ‘
responsibilify for Samos. If approv&d and published with a Pentagon
imprimatur, it would have the effect of formﬁlly committing i:he United
State-s to a policy of overflight reconnaissance, and of implementing
that policy. It would allocate to General Schriever all effective authority' |

over all American military satellite programs, making him responsible
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c.;anly to the Air Force Chief of Staff. Because operational authority
would repose in the Samos program office, which would report
thir'ough Schriever to the Chief of Staff, it would give Schriever’s Air
. Research and Development Command ultimate control of development,
Operatiqm, and (aéttially if not formally) dissemination of the réturns
of all satellite overﬂight intelligénce.

While the policy implications of Greer's appointment were
being expioied and w.hile the effort to fix Samos authority firmly
within the existent Air Force commanclv sfructure continged, new
technical and financial aspects of the program moved toward'approval.
On 8 August, AFBMD released the official work statement requirement
for the E-6 source selection and two days later notified Lockheed of
the decision vto exclude that firm from the .pros‘pect list, | The revised

./
development plan was published on 11 August, Based on a fiscal 1961
requirement Omand subsequent-year estimates ofm
m respectively, it incorporated all of the

Charyk-?ork guidance of June and July.zs

.Ballistic Missile ACommittee review of the revised development
plan was scheduled for 15 August ahd National Security Council review--
on the presumption of committee approval--for 10 days later. Until |
12 August, the White-Schnever policy of assuming that the Air Force

would contmue control of the Samos program seemed sure of conﬁrmatlon,
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but on that day cracks appeared. The official announcement of Greer's
appointment said merely that he had been named BMD Vice Commander
for Satellite Systeths‘ in order to iocrease the emphasis being aocorded
those satellites assigned to the Air Force by the Department of Defense.
None of the proposed statements covering Air Force control of the
reconnaissance satellite program were included, there was no mention
of major policy decisions to emphasize recovery tecltniques rather than -
.readout systems, a.od--most significant--reconnaissance s.atellites
were not mentioned at all. At the least, the Defense Department had
decided that a relatively minor press release was not the appropriate
vehi_cle for announcing a major chanée in U.S, military and diplomatic'
policies, 29 |

By 15 August, the decision to withdraw cootrol of Samoe from
the Air Force had been made. At the conclusion of the Ballistic
Miss'iles‘Committee’ meeting of ‘that day, following the committee's
endorsement of the 11 August Samos deveiopment plan, Dr. Charyk
privately told Greer that ARDC would not retain Program management
authority. For several days, however, Greer did not know which of
the various defense department or air secretariat agencies would have
custody. Complete misconceptions of the true situation persisted at

ARDC headquarters- and in theWest Coast BMD complex. General
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Schriever and the ARDé group remained s_teadfast.i‘n their conviction
that the program would somehow conﬁnue under ARDC control. In
Los Angeles the prevalent belief was that Greer would become a sori;.
of general director for what had or;gmally been WS 117L--Samos, Midaa;
and stcoverer--wlnle Colonel W, G, King, Samos program chief.
exercised direct control of the main Samoo program. The implication
that Corona would enter conventional Air Force development channels
as part of the ""Greer reorganization' was not widely diacﬁss‘ed in Los
Angeles, but that outcome was anticipated by those aware of Air Staff
views on Corona and of the major crisis in Corona technology.3

In Washington the inevitability of Samos management by some
special agency was being privately conceded by midsummer. Major

' General R.C. Wilsorx, Air Force R&D chief, who worked closely with

Charyk and who was well attuned to Pentagon trends, refused to
surrender his faith m an eventual Air Force triumph until late July,
even though he knew of Charyk': conviction that pProgram control would
be taken away from the military,

The three most prominent candidater to replace the uniformed
Air Force asg Sarhos managers virere DDR&E, CIA, and the Office of
the Secretary of the Air Force--in that order of probability. By

conducting the Corona program so circumspectly that no hint of its
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existence had leaked out, CIA had made its‘elf most eligible on the
grounds of political discretion. But the conduct of such a broad
scope program ;s Samos would be entirely foreigh to CIA habits.
That factor probably weighed against the iﬁtelligence #gency as much
as any other, 'DDR&'E ﬁad the requisite position and authority, and
had demonstrated a consistently better grasp of ‘program rea.litiés _
than the current program proprietors. Indeed, for nearly six months
DDR&E had been the de facto program manager, e;ren though normal
channels continued to ﬂ?w with directives and responses. The Office
of the Secret!ary of the Air Fbrce had Charyk, whose personal interest
in and knowledge of the program were f:értainly more prof§und than
those of any other official in Washington, while CMrﬁ's office could
be represented to be an element of the Air Force, thus making it in
sofng ways more acceptable to the Air Staff than any alternate agency;
But so loﬁg as Charyk remained solely an Air Force officiai, wide -
spread objections to Air Force control of gpefational aspects of
sateuité reconnaissance prc;bably would be effectiv_e.

Charyk made the Samos presentation to the Natiqnal Security
Council_ on 25 August. He told the i’resident quite frankly that
satellite photographs would not for years provide the quality obtainable

through U-2 overflights, but he outlined a reasonable approach to thét
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objective through realignment ahd revitalization of the Samcs effort.
The presentatiox; wasg perfectly timed to have the proper effect; within
the previous week the first Corona photographs had been recovered
and the physical proof that satellite reconnaissance could actually

be effective was at hand.

A portion of the presén_tation was a recomnmendation from
Charyk, Kistiakowsky, and Ruble that Samos be managed by an Air
Force general office.r reporting directly to the~Secret;ry of the Air
Force. (DDR&E had flatly refused t§ accept any arrangement that
included intervening military echelons--and particularly ARDC.)

" The Samos management scheme outlined on 25 August also proposed
that boards of technical experts be appointed to serve as program

: advisors while existent military organizations provided administrative,
logistic; and technical support. 3

.'I"he security council resolved virtually all known program un-

certainties, reviewi.ng and generally approving the 11 August develop-
ment plan (with modifications made through direct contact between

- Charyk and the program office during miﬂ-August), directipg that the
new recovery-mode subsystem (E-6) be developed under a bhigh
national priority, and endorsing a program objective based on the

earliest possible accumulation of definitive information on the location
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and status of Soviet ICBM gites. Sea recovery was specified for

init-ial systems, with land recovery to be provided latef. bReadout
development was to continue only on a reduced scale, the ferret
_program was to be cut back, and Subsystem I was to be all but
eliminated, Additionally, the President approved the programmed
lau;1ch of the first .e::cperimental Samos E-1, then scheduled for
20 Septen;l')er'. ‘Specific approval .of the flight had been withheld
. until that time, chiefly in honor of the ""space for peace' thesis, -
and the Air Force had entertained grave fears that the political
éréssures of the time might induce a decision to postpone or even
cancel actual launches. 32

Although ihe Security Council ruling assigned program responsi-
bility to the Secretary of the Air Force, it was obvious that the
secretary, as an individual, could scarcel_y exercise direct control.
The responsible official was to bev Undersecretary Charyk, who as
chairman of thé Ballistic Missiles Committee was the administration
official_n.-;ost thoroughly familiar with the Samos program. Not for
another month, however, were suggestions of aQsigm_nent to DDR&E
finally disposed of. |
On the day fdllowing the 25 Auéust Security Council meeting,

Charyk and Greer met to discuss the tenor and scope of’required
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directives, That afternoon, General Greer drafted a sequence of
papers for the signature of the Secretary. 33 They were issued as
Secretary of the Air Force Orders on 31 August. One established .
an Office of Missile a‘md Satell_ite Systems at the Secretarial level to
handle administrative and liaison responsibilities with the‘Pentagon.

. A second named General Greer as‘ Director of the Samos Project
with additi onal duty as BMD Vice Commander for Satellite Systems.
Greer was empowered to organize a proje?_:t office by drawing manpower
and support from BMD, but his establishment was clearly identifiéd
as é fiéld extenéion of the Office of the Secretary of the Air Force.

In separate actions, Air Force Secretary D, C. Sharp created

‘two advisory bodies -.-a Satellite Re'connaiss‘ance Advisory Group to be
composed of technical experts and industry representatives; and a
Satellite Reconnais sance Advisory Council to be. composed of the four
assistant secretaries of the Air Force, the Undersecretgry. and Air
Staff representatives. * Sharp additior_nally had the Air Staff assign
Brigadier General R, D, Curtin_ (former BMD sa%ﬁ.l-‘i"fe program chief)
as Director, Office of Missile and Satellite Systems, and transfer 20

specified officers, airmen, and civilians to Curtin's staff. The

*

The advisory group never met. The advisory council held one meeting; :
formally approved several brief presentations, and never reconvened,
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secretary's office, from its own Tesources, authorized 10 officers
and 10 civilians for General Gre?r's groui: while BMD transferred
39 officers and 15 civilians to Greer's new West anst organization, 34

Although in some respects the events of 25-31 August appeared
to eliminate any confusién concerning Samos program responsibili-
ties, a faint au:;-a of uncertainty persisted. For instance, when acting
Secretary of Defense J.H. Douglas formally approved the .modified
11 August development plan, hé added a note indicati..ng ‘that "technical
revisions' earlier discussed and any changes to the 11 Aﬁgust p.lan.
would reéuige the final approval of DDR&E before the Air Forc_e could

act on them. Nevertheless, Douglas authorized the Air Force to

. siart work on themor ﬁscal 1961--a vast

: ' ’ *
improveme nt over any earlier funding authorization, Again, the

operations plan earlier submitted was specifically exempted from

35
approval.

*®

Through fiscal 1960, Samos development had cost between $353. 2
million and $360.2 million (both figures were cited in various

. 8ources in mid-1960), of which $1.5 million had been spent on

feasibility studies (Rand), $8.9 million for evaluation and program
activation, '$241.96 million for work by Lockheed (which paid sub-
contractors from that sum also), $29.6 million to buy Atlas boosters,
and the remainder for various lesser expenses. Somey .

was scheduled to go to Lockheed and aboWo Convair
(General Dynamics) during fiscal years 1961,716%: ) and 1963,

87
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Further clarification of the intent of the 3] August orders and
of the prdcedures that would be followed in progra;m manb.gement
came on 13 September. Secretary Sharp identified the authority-
decision link betweer his office and Greer's with the explicit statement
that "the;'e will be no review or approval chanﬁels between the Director
of the Samos Pro;ect and the Secretary of the Air Force, " although
""need to know" bnefmgs could be scheduled at the discretion of the
secretary. Additionally, both Generals Greer and Curtin were author-
ized direct contact w1th major commands, Air Staff agencies, and
"other staffs and agencies . . . as required, "36 A final and explicit
s.taternent of the DDR&E role appeared two days later, when Douglas
issued ‘instructions that on Samos matters the Secretafy of the Air
Force would report directly to the Deputy Secretary of Defeme--
Douglas himself! DDR&E, Douglas explained, would serve as a
"'staff agency to aasi;t-the Deputy Secretary of Defense, ' and Air
Force project managers would keep DDR&E informed of Samos events--‘ )
but there was no prow.slon for DDR&E review or approval in the basic
directive. Greer would report directly to the Secretary of the Air
‘Force (actually, in pPractice, to the Undersecretai'y--Dr. Charyk),
and he to the deputy Becretary of defense, 37

On the same day, 15 September, the new Secretary of the Air

Force Samos Project Office offis ially came into being on the West Coast. 38
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Notmthstandmg all that, General Schriever and ARDC stead-
fastly refused to concede that Samos had been entirely mthdrawn
- from the command's custody. As late as 19 September, General
Schriever probosed 'meagures'that would "'reaffirm ARDC's charter
for the proérarn. '" He urged on General White a modification of his
earlier proposal for the creation of a Samos-equivalent to the Teapot
Committee, a groul; to reinforce the scientif';c prestige of the Air
Force viewpoint and to counteract sﬁch groups as the Baker Committg_e. '
Schriever also ren;,wed his advoéécy of a vigorous public release
prografn. récalling to life a 1956-1957 proposal conceived by Richafd
S. Leghorn which had been instrumental in the generation of Corona.
He su.ggested to General White that it might be advisable tq confront

the Soviet Union with a fait accompli by publicly sponsoring active

satellite reconnaissance operations and proclaiming to the world thé.t
"Samos was a devicg. for insuring world peace.

But even though ARDC was not yet ready tbAacknowledge the

' complete.revolution. in Samos management, the decisions had been

' made. A major consideration m the decision to exclude Samos manage-
ment from any control by military elements of the Air Force was the
President's insisterice that the program be conducted most circum-
spectly. - The national administration could not overlook tﬁe pfospect

that the Soviets might react to an ""open' Samos program by making
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determined efforts to destroy reconnaissance satellites--or all

Isatellites--and ghus pPrecipitate a new international crisis .‘ A key

to the fationale of the new Samos policy was the August 1960 success

of Corona, which returned abundant and excellent reconnaissance

p.hotogra_ph.s from orbit and vividly demousti-ated the value of the

product, United States' adherence to the ""space for peace' theme

was thus reinforced r.ather than weakened by establishment .of

Greer's ofganizatio’n. Nevertheless, within such limits Sﬁmos policy

remained relatively flexible. Corona had proved that satellite rec.on-
 naissance was feasible. The real task of the new Samos program,

then, was to expand, improve, and domesticate that feasibility,
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the Air Force would have long-time-on-orbit satellites to operate.

The P-35 vehicle was, of cour‘se, the first m_ilitary satellite tu be

kept functional on a .daily basis fc.)r 80 long a period, and it had certain
peculiarities that set it apart from other orbﬁing 'devices.. So did the
program office. For one, the strictures of operating with a tight

budget and with military personnel had prevented creation of a sophisti-
cated communication system interlocking Los Angeles with V"andenb’er_g.
as wa-; the case with other SSD space systems. All the data acq.uired
from orbit had to flow through the 6594th Aerospace Test Wihg before
reaching the engineers who designed and built the spacecraft aﬁd ground |
equipment. There \;vas no direct feedback of operational data from the
tracking stations and the Satellite Tracking Center (Sunnyvale) fo the
pProgram office. Both situations resulted from- operating without a
systems engineering/technical direction contractor. That novel arrange-
ment also meant a shortage of qualified teéhnical people to assist and |
advise the tes't wing during operations. The test wing, therefore, had

to assume more initiative m the operation, analysis and evaluation of

the program,. In the eyes of the P-35 office, the only real difficulty in
this unique system l'xad been the faﬂure of the test wing's people to

report on'the‘ operation of the ground equipment. The ground equipment 'A

contractor operators were emplovad by RCA and were responsible to
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the wing rather than to the program office, but they were under contract
to the program office, and the program Auffu*e had an obvious need for
deé‘ailed data on equipment operation.

| ’Early in the operation of the bird (whiéh by October was known
by its fourth new designator; .Program 417), an old military problém
nosed into the space brogr’am for the ﬁrst time. . Maintaining hlgh
morale and high operating efficiency had always been difficult In
routine military operations, part1cu.lar1y those which seemed to have
little of a crisis nature in then- character. One of the real reasons
for a pubhc information office ﬁs to make troops doing n.undane duty
think of themaelves as important and their tasks as glamnrous. Until
the 417 bird went into orbit, however, there had been nothing routine
or repetitive about spaée Operations--except perhaps repetition of crisis.
True, many satellites had been orbited, and the recurrence of launch
land recovery operations seemed a similar problem. But even if they
had outward likenesses; one launch and recovery differed from another,
and the physical differences stimulated participants. As rﬁuch could not
be said for a satellite operatién routine that within 36 days of its start
had become about as exc1tmg as taking a daily barometer readmg It
w;s scarcely a new problem, even .f new to space operations. The

remedy was clas_ical: inspection, incentives, re-training, and all
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the time-tested means of "maintaining an alert, ‘competent operating
force. . . . "_28 If such problems troubled a research and development
operation, how much more would they prove a source of difficulty to

an operational unit which would be charged with them not for é few
weeks, but for many monthé. pérhaps years. The spectre éf uniformed '_
boredom that earlier seers had dubbed the Silo Sitter of the Sixties

was sidling into Pr?gram 417,

Whéther foreseen or not, maﬁy of the difficulties that nnvai-iably -.
beset any‘developmental system making a transition to uperatmﬁai use
were about to descend for the first time on a space system, ((_‘__g!g_:n_a_
was an operational system, of course, so fhe real distinction was
operation of a spacé system -by an operating command.)

Underse. retary Charyk's original ihstructions to Géneral Greer
had specified that a separ.te readout system manned by uniformed Air
Force personnel was to be in operation by about 1 July 1963, operated
by SAC aﬁd the Third Weathef Wing of the Air Weather Service, but he |
explicitly ordered that there were to be no elaBorate requirements for
complete standardization, comprehensive traihiné manuals, and all
the parapherxialia so beloved by the Logistics Command. In this res.pect'
he was in a position to be more immediately effective t‘han a predecessor

who had faced, recognized, and finally won over the same general

problem. Years earlier, Colonel W, G. King, now heading one of
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Generai Greer's majér program offices, had been in charge of the
Snark missile program. When King took it over, the Snark was
admittedly in its declining days; rouéhly six years behind schedule,
and widely conceded to have little more than nuisance value. Snark
had nonetheless been pushed drterminédly tﬁrough the development
process, complying with all the multitudinous requireme‘nts. of the era.
King's job, it develo;;ed. was to get the one wing of Snarks ready for
placernént on theif sole bise, in Maine. That tagk he performed most
skillfully and with as little damage to the national exchequer as the
times would perxhit. In his efforts to reduce extraneous Snark effort
he came across a requirement that operating mam.xa-ls for new s vitems
_be prepared and furnished to all major air bases in the United States.
For months King pointed out that Snark, a one -way missile with a
somewhat irresponsible guidance system, was not an aircraft and not
subject to establisheci rules, was unlikely to settle down ;t Tinker AFB
for emergency repairs, and that in any event it would be rather uneco-
nomical .to—‘train-repa_ir cfews across the country when only 30 Snarks
were ever to be available. King concldded, reasonably, that launch
crews might well need 'manuals. but that these :could be‘inexpensively
pPrepared in about 50 copies; mass printing and distfibution, he con-

cluded, was not entirely warranted. Convincing necessary elements
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of the Air Force and securing a waivér on that particular phase of
Snark development tooit Colonel King many, many months. 29
Th;e distinction between the 417 program and conventional
aircraft systems was obvious; differences from eﬁtabliaﬁed missile
programs were less obvious but could be 1de§tiﬁed by intelligent
observation. On the other hand, the 417 ;;rogram also differed

radically in its objectives and techniques from the '"pure science"

projects of NASA. Program 417 personnel reco‘gni'zed the useful

distinctions; because o1 the tight security bracket around program:

activities, it often was difficult to communicate the full meaning of

the situation to outsiders. The 417 program had been specifically

exempted from virtually all routine reporting requirements, and in

Dr. Charyk's latest rﬂing had béen empowered to « reate highiy
unorthodox operational environments for an operating command to man,
but which would ne\;er be 'turned over! in the traditional sense. The
existence of firm requirements for méeting schedules, and for staying
within cost boundaries, set the 417 program well apart from most NASA
enterprises at thg other end of the spectrum. In order to maintain ifs
estabﬁ#hed high level of progfam succeés, the 417 program office
would have to perform more skillfully than most others in comparable
situations. _\Charyk's injunction that the program office could purchase

boosters through NASA but would maintain Air Force qu_ality control
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standards, fixed price agreements, and set delivery'ciates, for instance,
. added new difficulties to the ‘e'xisting NASA perplex.

By late November 1962, RCA was at work on the second batch
of satellites (the folloﬁr-on vehicles), a contract covering seven additional
MG-18 motors had been lét to Lockheed (the motor case had finauy'
failed--at 350 percent of design load!), and the first five Strategic Air
Command officers eiated to work with the original 41.7 program office
érew had arrived. Additionally, program officers had begun an attempt
to obtain Algol IIA motors for Scout first stage use in lieu of the Algoi
ID motors originally provided. (Thé IIA promised to be better in
thrust and generally more reliable.) Unhappily, few I1A's were avaxlabl_e.b'
and most organizations with on-hand or on-the-wai IA's were quite
awa.'re of their virtue;--as well as of Algol ID disabilities. The 417
office had notably little luck in horse trading--but kept trying. In
December 1962, Lieﬁtenant Colonel E, J. Istvan, in the Pentagon
office, briefly thought he had talked the Office of Aeronautical Resgearch
into a swap, but that'org'anizatio; reneged wﬁen the 'thfust advantages
of the Algoi IIA were defined. Navy's Bureau of Weapons would not
even consider a trade. Proéram 417, it seemed, was to continue
with the Aigol D rega:dlgss of desires, 30 For the 417 payload, the
thrust differential would be measured in orbital altitudes: about 500
nautical miles for the Algol IIA against 375 miles for the Algol ID. 3
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With the potential of the 417 satellite thoroughly Proven, it wag

-becoming increasingly clear that the greatest danger to continued

pProgram success lay in the ineffectiveness of the Scout bbogter. "On

'6 December 1962, the program office began a study of alternatives.

The field was initially limited to the Thor-Delta (Thor with a Vanguard -
upper stage) but later expanded to include Thor-AbleStar (Thor with .

an Aerobee upper stage) and Thor-Agena (the combination used in

: Program 162, still known as Discdvérer). General Greer had no.

doubts about the impoitﬁhbe of the program, then and for thé future.
With the Cuban operation in mind, he ﬁvroté one of the test wing
corﬁmanders that, "The output from Program 417 has contrlbut;d
s1gm£1cant1y to the ‘success of recent Operations of the greatest national

importance. Each successful readout results in strengthening our

military capablhty "32

The Eglin operatzon actually stopped a we ek after General Greer
made that analysis--the Cuban crisis having simmered down--and a
dispassionate evaluation of results began., (The readout station remained
in storage, ready for reactivation on 24-hour notice.) There was the
conft;sing if interesting revelation, for instance, thét readout had

somehow been better at low than maximum elevations. Similarly, it

was becoming obvmus that the problem of operator error arising from

simple boredom might be greater than anyone had foreseen--a conclusion

261 BYE 17017-74
Handle via Byeman / Talent - Keyhole

TOPSECRET- " Controls Only



~TOP-SECRET—
drawn from the first five months of experience with operators at New

Bbston. The familiarity- breeds-contempt syndrome had taken new

turn,

More commonplace problems, some in new colors, also
reappeared. NASA, it developed, was not pPrepared to quote a precise‘
dollar figure for Scouts, and SAC had no Sooner acquired an interest
in the satellite than that conimahd began .insisting on acceptance of
its own notions concérning control centers and the like. ~ But in the
;ircmsﬁnces. these still were irritants more than obstacles.

Colonel Haig, who had been with the program almost prec 1sely sixteen
months, chose early J anuary 1963 to propose an expanded program and
to review for_Dr. Charﬁ the past and future of the 417 program,

The great talking point still was the first satellite, vehicle 3502,
which after 137 days and 1968 orbits (as of 7 January 1963) was return-
ing better cloud cover information than_ immediately after its launch,
That peculiarity Colonel Haig ascribed to improvement in operator
techniques which exploited the full potenti‘al of horizc:n sensor efficiency
and readout effective-nesi.

The selectmn of a contractor to construct and activate two read-

out stations for SAC had by then been rnade. The 417 office had let the

N
contract at a fixed price of“ith a completion deadline of
: SN '
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six months. Experienced research and development officers in SSD
had sternly cautioned Haig and General Greer that the work would
cost at least three times that much and take three times as long.

Colonel Haig, who had made the original estimates and stood by them,

had convinced Greer he could get the work done in the time and at the

cost quoted, Radiation Incorporated had won the contract and was

hard at yvork preparing two stations, two 40-foot radar dishes, radomes’
{the dishés were too fragile for strong winds), and equipment vans.
Haxg had located two abandoned lee missile sites, one in the Nﬁrtheast
and the other in the Northwest sections of the United States, had
acquired them at no cost to the program, had seen to it that full advan-
tage was taken of existing roads and buildings, and was fully confident
that the contractor would do as he had promised, and in the time allowed
In Colonel Haig's Judgmcnt the demand for the 417 system was

more pressing in early 1963 than at any time in the past. Contmual

. slxppage in Nlmbus schedules and maJor technical difficulties in its

’development tended to make 417 increasingly attractive. The pointing

accuracy of Nimbus promised to be in a six-degree cone, at best, the
prototype was seriously overweight, the power source--solar panels--
was in serious trouble, the launch schedule had slipped by nearly a

yea;r in an elapsed sixvmontha, and there was no real possibility of
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_constructing something to do the same task as Nimbus, such as an
""operational’ Tiros; -
SAC's interest in the 417 satellite had inc reased considerably

after exposure to early results. The 417 represented a near perfect
training device for space operations, being stable, dependable, and
relatively uncomplicated. Operation by a field commar}d was not
particularly dangerous for the vehicle on orbit. (Haig « al.léd the 417
sateilite "idiot proof. ") Pe‘rhaps most impofiant. the system was
inexpensive to operate and maintain. Finally, thex;e was increasing
pressure from the ﬁavy and the Strike Command for a tactical readout
system; the Air Force had a small but significant investment in ground
stations--and one that would not become rapidly obs olete, either--
which underlined the importance of continuing an active space progrém;
and there was a subs.tan'tial opportunity for inexpensive expérimenta-

tion. Taken together, these represented solid arguments for continuing,

indeed for expanding, 417. So long as it retained its basic characteris-- .

tics of simplicity, reliability, and economy of operation; it remained
attractive, |

Colonel Haig seemed convinced, even this early, that the
evenfual salvation for 417 lay in adoption» of a new Booster. The
studies begun the previous month had .identified the Block II Thor

(with Bell Telephone Laboratories guidance) and the Agena D as the
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most ecohom,tcal booster combination. The two provided the greatest
injection accurecy.' highest theoretical- reliability, and heavieet pay-
loe.d potential of all the systems examined. Ha.xg contended that a
Thor-boosted 447 could be a heavxer satellite, one capable of covermg
the entire northern hemisphere and havmg an average orbltal life
expectancy of eight months. Such a vehxcle could easily incorporate
a tactical readout capability, could grow to 700 pounds payload, couid
include three remote cameras and three backup cameras (one for each
'primary), and could operate on a oo-kiiocycle bandwidth with one-half-
mile resolution. The Program office estimated thatWould

, : A

buy and launch six such satellites,

In support of an "advanced 417, " Colonel Haig's office proposed
two sp‘ecifio developments: a stabxhte--a muuature stable platform
and associated cxrcmtry- -and a new ion detector attitude sensor. He
asked Charyk to authorize expenditure oM;r the stabilite and

//or the 'oetector.

Charyk approved the additional funds but withheld any ruling
on the need for a new booster. 35 For the rest, Haig and his group
had to prepare more detalled pr0posall. The etabilite--which_ had

actually been concexved in the course of a technical discussion between
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personnel of the 417 office and RCA representatives--embodied the
notion of torqueing the main bo‘d& ofa sp#c'ecrait about a ﬂywheel‘
that was spun up by rockets. The concept prorm'.sgd a useful compro-
mise between the sta'ble platform that was so desirable from the
standpoint of photography and the spin-stabilized body which offered
so much in simplicity of stabilization technique, 3

In mid-February there was an i;}teresting meeting in Washington
with implications for the far fuj:ure of the entire 417 effort. The gather-
ing included Charyk and Dr. John Ruebel of Directorate of Defenée
Research and Engineering, Dr. S. Fred Singer of the Weather Bureau4
(he wis the originator of the MOUSE satellAite pProposal of 1953 Which

80 profoundly influenced the IGY prdgram), plus two representatives

(named Hoffman and Eaton) from the Department of Commerce. Nobody -

from NASA was on hgnd; Haig was there, 'I’he crux of the meeting was
Ruebel's blunt statement that he wanted to get Nimbus responslbzhty
trangferred from NASA to the Air Force, after which the Air Force
would suppbrt Weather Bureau sﬁtellite objectives. The Department
of Commerce was in favor. Singer's reaction was not noted, but could
be guessed: the Weather Bureau wanted an operating system. Ruebel

whose fiscal and engmeenng conservatism had given him the general

reputation of automatically opposing all new proposals for space systems,
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- said frankly he favored expandmg Program 417, wanted the 417 team

held together, and expected to issue mstrucnons authonzmg a low-"
classification 417 program in support of Weather Bureau objectives. 37

Such an attitude had far -reaching implications. That SAC would
have effective control of satellites in erbit was assured, and that a
more elaborate satellite system would be developed for miiitary use
seemed probable. That Nimbus shortcominge' were becoming ever
more appdrent and that technical faulte Promised to dela, its availabil-
ity further complicated the situation. Nimbus seemed destined to

become an "international" weather satellite in concert with the still-

_ honored space-for-peace theme. It could never completely satisfy

Air Force needs, even if a resounding success, since as designed it
would provide insufficient north latitude coverage.

Haig's people had reservations on other accounts, too. Reason-
ably familiar with tl;e technical details of Nimbus, they were convinced
that it had inherent technical failings, particularly in the power supply
syltem. Finally, Nimbus ‘was dependent Oon a new concept of stabiliza-.
tion that had never been test flown. All in all, Nimbus seemed qQuite

unlikely to serve Air Force objectives, (The fact that it would rely

onan electrostatic tape system of undetermined reliability did little

to endear Nimbus to Air Force people who had recent sad experience

2 .
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in tests of eim_ilar s.ysteme for a proposed Samos E-3 application, 38

For the moment, however, there were other problems of more
.immediate concern. On 19 February the second 417 satellite went into
orbit, It was not placed as eceurately as the first, being 50 miles low
in apogee and 140 in perigee, as well as having a two-degree inclination
error. 39 Initially it appeared that the fault lay in a fourth stage sepa-
ration which occurred at too great an altitude and too low a s peed.
Further analysis indicated that each of the first three stages had
performed badly--although the ABL X-259 third-stage eng'me was the
chief offender, In any event, the satellite was in a "'less thé.n optimum"
orbit. 40 Its functioning was generally acceptable,, even under such
handicaps, until late April, when the Primary tape control circuit
went bad, eliminating the bird's abili.ty to store primary data. The |
direct readout mode remained operational and 80 Percent effective,
By September 1963, ’howevex", the satellite would have gotten so thor-
ough(ly out of phase with the sun that a 180-degree reorientation would
be necessary, 41» |

The Febr\tary 1963 launch (Operation 0240) proved the feasibil-
ity of still another innovation in cloud-cover reconnais sanee; Nearly
a year earlier, the program office had undertaken a study of radlatlon

measuring subsystems, devices which by registering background radiation
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from the earth's surface could identify night cloud covef. The small
investigation had been stimulated By General Greer's observation,
in March 1962, that it wag unfortunate that a cheap infrared system.
was not feasible,
In the course of tl;eir i'nq_uiry. Program office p_eoplve discovered

that Dr, v, E, Suomi of the University of Wisconsin had produced a

secondary payload for the 417 spacecraft.

On 3 September 1962, the Program office let a low»-cost contract
éovering rehabilitatior. of Suorﬁi's pPrototype and t'e_ntatively s.chedul.ed
it to be flown on the fourth 417 satellite-(0240). By December 1962,_
tesf results ‘w;re 80 promising that contracts were let Ccovering the

design, development, and test of five additional subs ystems (one pro-

function until January 1964,
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From the dai.:a _obtained through the Suomi system, the Third
Weather Wing, using corfxputer programs written entirely by Air
Weather Service personnel, produced daily operational maps of night-
time clouﬁ cover throughout the entire period from October 1963
through January 1964--the span of the Cuban crisis and the immediate
aftermath, The technique was so successful that extension of the
infrared measurement program was subsequently approved and it
;cquired the role of a semi-permanent element in the total 417 system,

Reaffirmatiqn of the feliability and operational potential of the |
417 satellite was provided by the second insertion into o;'blt. The
dubious reliability of the booster was again underscored.v Essentially,
of course, both such facts had been generally appreciated earlier,

The results of the February 1963 "success, " therefore, tended fo
accelerate considefation of an enlarged program, one embodying a
more sophisticated set of sensors and based on a considerably more
trustwbrthy booster. The general notion, by early March 196.3,' was
that use of Thor-Agena as a booster would provide enough additional
lifting capacity to permit launching a new sate_llité based generally
on 417 techhology but also incorporating the best proven features of

Tiros, Nimbus, Relay, and other satellites into a system with minimum
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requirements for a long and costly development process. The general
proposal, known as 417-I, had all the operational potentxa'l of Nimbus
plus cireuit redundancy which promised ¢nhanced reliability. 42

The proposal to develop 417-1 also had attractions other than
technical. General B, A, Schriever, Air Force Systems Command
chief, heard the 417-] presentation on 15 March, mdu ated that he was
"intensely mtereeted '" and asked that he be prov1ded with a formal

.development plan at once. He agreed that the program should reman

: m the SAFSP management fam.ly, but he suggested that the existing
secrecy restrictions would have to be relax’ed‘to "resolve the hamge-
ment problem wifh NASA and the Weather Bureau.'" Colonel Haig
mildly observed that a program qperated through two parallel manage-
ment channels was ''probably impossible and certainly undesiraBle, "
an opinion in which General Greer concurred.

The appearance of two v1ewpo1nts on how 417-1 should be conducted
reopened all the past arguments about the need for a Secure system for
military weather Teconnaissance. Nevertheless, there were sound
indications that Ruebel of DDR&E seriously planned to substitute 417-1
fof Nimbus. The problem was %‘-43

In the rﬂeantime, while invelved.que'stions of national policy

toward weather reconnaissance were thrashed out in Washington, the
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417 office had the more immediate proBlerh of carrying out its original
assignment, I.nitiall-y, the program had -(ontemplated‘a prototype ax.id
four flight satellites, plus ground equipment and spares. In November
19‘62, after the passage of the Cuban crisis, a new contract had been
wlritten_ with RCA to cover modification (upgrading) of the prototype,
four adﬁitional flight satellites, and the usual ground equipment and
spares. In May 1963, while a decision on a weather reconnaissance
system to follow the original 417 still was pending, Colonel Haig
secured Dr. Charyk's endorsement of a progfam extensioﬁ involw}ing
six more satellites i-n the originé,l configuration plus the Scout boosters,
spares, and ground equipment needed to continue the program from
December 1963 through September 1964. (The contract with RCA was
signed in June. The total of dollar investment with RCA reached
mﬂar the basic flight program plusWor a
prototype and two flight model stabilites. )

Cha;'yk was thinking less in terms of a substitute for Nimbus
than of a basiq :tl;. improved, moderniied. and mated to an improved
Scout booster., The .details'of 417-1 were far from certain, Charyk
having expressed marked reservations about the cost of usi;lg Thor-
Agena.,_ the redundancy of a stabilized Agena, and the prospectively

high command and control costs if Agena were ernployed.44
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Permeating all such proposals and discussions after .early 1963

was a general cdnviction that something radicauy effectjve would have

to be done to impro;re the Scout vehicle and to enhance NASA_'s apprecia-
tion of 417's real importance. The dissension which had been apparent
virtually from the time the program began, certainly from the date

at which Colonel Haig pProposed substituting the MG-18 for NASA's

upper stage, lessened not at all in tﬁe early months of 1963. NASA
persisted in efforts to extend its virtuyally complete control of the boost
vehicle program effort, even insisting at ‘one point on being reimbursed .
for "travel in support of 417 vehicles procured partly through NASA. "-
The Air Force Scou't office--which sometimes had the bedraggled
appearance of a bewildered canary that unw1tt1ngly flew mto a badmmton _
»court-—aaked the 417 pProgram office to pay the bill, Indignantly,
Lieutenant Colonel J, R, Smith, Haig's deputy, responded that '"at no
time has vthis office requested any support ﬁ-om NASA.'" Furthermore,
said Smith,. “"all V417-vehic1es procured until this time have been con-
tracted for directly, and contrary to the desires of several persons

in the NASA, we have endeavored to . . . remain independent of any
NASA support. " (NASA, appa‘rently not ;t all embarrassed, stibsequen_tly
explained that there had seemed no need to document requests for

assistance originating in the Scout office and the 6595th test wing -~
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and then in the best tradition of one-upmanship' added, '"In the event
SSD is unable to pay for the support previously éiQen. NASA will not
i A
press this point to any extreme. " The sum involved waM//
’ The real source of difficulty lay closer. On 19 April, in i

fesponse to a 417 office query, the Scout office conceded that the
5{-259 third stage, which had performed so inadequately in the February
launch, had a ciubious performance potential, Bu‘t the S« out people |
were quick with assur.ances that the motor going into the next schedulevd
launch vehicle was flight-worthy. Precisely one week later, on
26 April, the fourth attempt to orbit a 417 satellite ended iﬁ loss of
third-stage thrust éight.seconds before scheduled burnout, followed
by violent tumbling and toté.l destruction of the upper stage and payload.

'fhe failure was bad enough in its own right; But subbequ‘entl.y
the program office discovered that the third-stage motor which had
caused the failure was one which had been earlier réjected be;a;lse
it had been dropped during shipiné’nt. NASA had inspected the rocket
stage on its return to the factory, hac; declared it ﬂight-readf, and
had approved its use on. another 417 booster. But nobody h.ad told the
417 office of the motor's earlier history.46

The matter of determining what part mishandling had played

in the failure of the fourth 417 vehicle became less urgent when
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detailed analysis .indicated that inadvertent actuation of the Fthird-
stage destruct mechanisn'r was the prime culprit. Through the -
Space Systems Diwrision, the 417 office asked for a special effort

to insure that destruct mechanism would not be actwated accxdentally
in future launches, NASA brushed aside the query, issuing ; new |
Proclamation of confidence in i:he existing Scout.

The 417 group was leu than satisfied. Late in May Colonel

Haig induced the Scout directorate to ask the commander of the Paczfxc

until fourth-stage operatmn had been confirmed. That precaunon

would guard against the possibility that the destruct mechanism might

: respond to some random signal once the 111um1natxon was cancelled

Additional requests for nnprovement of the destruct mechamsms
went to NASA, but with an admitted expectatxon that the space agency
would refuse to take effective action. NASA spokesmen in early June
took the position that if the Air Force insisted .on modifying the destruct
plugs on Scout vehicles the change would be arbitrarily rejected for
NASA -launched Scouts.

Captain R, L, Geer, an outspoken member of Colonel Haig's

417 group, discovered at about the same time that the command destruct
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receiver in the Scout third stage was extremely susceptible to random
noise activation--Geer told Colonel Haig that recent te#ts had proved
not only t;hat the receiver would react to random noise, but that "it
vc.ras particularly suscepfible to Rock and Roll stations. Especially
when male 'singers' sounded the letter 'P' " A possible sequence of
.events, then, would have the ground station transmitters shut down
their destruct cir"cuitry illumination once the Scout was safely out
of the launch base danger zone, at w;hich point an opportunely timed
rock and roll recording broadcast from Santa Monica could touch off
the destruct charge,

By early May 1963, the generally unsatisfactory characteris-
tics of the Scout booster had received widespread recognition. Quite
apart from the impulse to £0 to a more powerful booster as a means
of putting a heavier :and more sophisticated .payload in orbit, there
was a general determination that either Scout would be signifiéantly
improved or the Air Force would 80 to a more reliable vehicle. 49
And so slight had been NASA's response to prgisure‘ for imp-rovement
of critical.Scout ieatur’es that some members of the program office
had become quite ontspoken in their criticism, nc;t only of NASA, but
also of the Pacific Missile Range. The obvious course of having the |
Air Force sponsor its own improverment program was politically

1nexped1ent 8o the 417 office was reduced to the expedient of proposing
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actions which seemed essential but of being unable to secure their
adoption, Even when logic and common Sense were translated into

directives carrying the signature of the Air Force undersecreta_ry,

they had no apparent effect, ?0

satellite into orbit at a time when the two earlier vehicles were running

dOWn On 11 June, after nearly 10 months of circling the earth, the

"ongmal 417 satellite (vehicle 3502) responded to ground commands

for the last time. Attempts to recapture control by reorienting the

bird were unsucces sful later that month, forcmg the ground controllers

attitude as a result of its gradual change of position in orbit,’ Con-

currently, the Program office suspended operations involving the
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- March 1963, Examination of tapes of command and response signals
caued the program office to alert Vandenberg early in March and,
somewhat later, to-examine the posexb1lxty of incorporating commum-
catlon safeguards--receiver clocks or multi-tone signals, for instance.

Later analysis indicated that the two satellites had been subject
to "unintentiqnal or‘at most unintelligent jamming. ?,SZi In some respects,
that fact continued to surprise program office people. Cummand
channels, and moet_ signals for that niafter, were near identical to
those used for Tiros. They were not classified and Soviet sources
certainly had full knowledge of their characteristics. By the same
token, the orblts of the 417 satellites were readlly determinable.
Random samphng by one or more of the abundant antenna-encrusted
Soviet "fishing trawlers" could have confirmed the general_ features
of the signals, and either jamming or transmitting spurious commands
would thereafter have been a simple rnafter. >3

Almost unnoticed in the mounting clamor against NASA's han&-
ling of the Scout problem, the Strategic Air Command on 12 J uly 1963
began operating the first two military readout stations, one at
Fairchild AFB, Washington, one at Loring AFB, Maine. RCA manning
of the now-discontinued New Hampshire station and ground support for

satellites in orbit halted simultaneously, Initielly. the two operational
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stations would handle only satellite 0240, although there still remamed
hope that 3502 might be made to respond to commands at a hter date.

Since neither satellite was fully capable of normal operation, SAC

. could not exercise all systems, but it was a start. Data analysis

began at Offutt AFB (Omaha) simultaneously.
The SAC personnel who had worked so wholeheartedly in the
417 office for the Previous six months were mostly gone. (A side

effect of station activation was a minor manpower crisis in the prugram

office, where Colonel Haig had used "trainees " to keep the program

moving, even though most were completely unsophisticated about space

‘when they arrived.) Much remained to be done; in anticipation of SAC

- Operator requirements, the progrem office had set out to prepare

detailed written procedures for dealing with every possible contmgencyA
in satellite operatxon--and they were ready in time for the 1 J uly site
activation date. Nevertheless, the transition from contractor to SAC
operation of the reedout stations marked a major'turning point in the
evolution of an Air Force space capability, Unfortunately for the
legend that a public relatxons staff had to tout all aspects of the shift,
but to the considerable advantage of program security, the entire
transition was handied with a discretion and uncommum’c.ativeness

that had come to characterize all 417 activities. The ma jur milestone, -
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the fii-st operational Air i-‘orce space eystem; went unheralded. 34

Subsequent to tranofer of the readou.tbstationa. there was some
coxisideration of allocating a Scout launch facility and total launch
responsibility for 417 to SAC. The strategic command was definitely
1nterested but only on condition that the launch vehicle be standarchzed
and that routine logistic support be provided through Air Force channels.
There lay the difficulty. for NASA was if anything more reluctant than
before i:o give the Aii' Force any significant control over Scout develop-
ment and fabrication, and was equally insistent on keeping control of
resupply. There was one other objection: SAC lacking tramed ai:d _
experienced launch personnel, could scarcely be expected to better
the launch record of the expert technicians who. so far, had managed
only 50 percent successes, In that respect, prospects for early transfer
‘of total 417 launch responsibility to SAC seemed dim. >5

Through the long summer of 1963 the controversy with NASA --
it could not honeetly be called by another name-- grew more heated.
In part it was fanned by persnstent dlfficultiee in attempta to get
another satellite into orbit. The booster was to be Scout 132, A two-
month delay extending from 29 July 1963 through 27 September had
developed because of faulty trajectory computations, revision of the

upper stage destruct system, discrepancies in the electrical connections
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, :
to and within the launch vehicle, major Problems with the new first-
stage booster (Alg'ol IIA), and a host of mxscellaneous items,

The orzgmal request to NASA asking a change in the physmal
features of the destruct system!'s electrical connections had provoked
a prompt and strong "No. ". SSD formally asked "please’ a week later
and got a "Hell no" reply by telephone. (NASA insisted t.hat mod1£1ca.-
tions would delay delivery and force a launch postponement, )} Not for
another six weeks was there a change, and then it came because of
pressure from the Secretary of the Air Force; >

Scout 132, scheduled to boost the fifth 417 satelhte. had
originally been delayed in launch because of concern arising from
the failure of a NASA Scout (110) late in July. Engineers had determineé
A almost 1mmed1ately that the nozzlea of the Algol IIA first- -stage rocket
had caused the difficulty, Test sta_nd trials disclosed both design and
fabrication defects, forcing suspension of all Scout operations, Use
of the original Algol ID first stage had been scheduled to end in June.
vCo.lonel Haig personally wrote the chalrman of the board of Aeroget
General, the Algol IIA fabncator, to ask for emergency speed in
bcorr-ecting defects.. An Aerojet respondent retreated to phrases like
."unpara.lleled reliability' jn describing the stage and ascrzbed the

failure of 110 to a change of techniques at a subcontractor's establishment.
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That bland and misleading generalization caused even General Greer,
normally Quite re"strai_ned. to make impolite remarks on the lines of
". « . we found we were skating on the thm edge of disaster every
time we lighted one of those things, n>7

Whatever Aerojet General's opinion, SAFSP Preferred to rely
on test results, and ;)nce these were available went immediately back
to the Algol ID motor. The lesser thrust of the Algol ID as agamst
the Algol ITIA forced adoption of a more powerful X-258 fourth stage.
The qnly one available was at Arnold Engineering Development Center
for burn tests; the 417 office had it sent immediately to Allegheny
Ballistic Laboratories (the fabricator) for flight readinesj tests.

Resort to the X-258 in turn forced a change in the spin-up rockets,

devices which Chance-Vought 1.mt1a11y rejected out of hand and ulti-
mately ha.d to be coaxed into adopting,

The Air Force, which for months had been seeking means of
improving the Scout's reliability. discovered in August that NASA had
not. scheduled either ultrasonic or X-ray tests of Algol TIA nozzles.
NASA had refused to- apply quality control standards to them, Captain

Geer, who looked into the situation, reported Adispiritedly that NASA -

| was quite content to have the Air Force fly ""development'' Scout
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boosters si.m;e ". . . we are doing as much to supply them with
development data on their vehicle a8 . . . putting our payload into
orbit. | | ’
Bjr July 1963, NASA had experienced its first two "'operational"
Scout failures; unt11 that time one of the standard NASA gambxts had
been to explain the 417 launch problems in terms of general Air Force
mcompetence. (NASA never entirely gave up that approach, its own
'problems notwithstanding.) The Air Force viewpoint was that inade-
quate quahty control and slippy configuration control were basically
at fault. In the case of Scout 132, the Air Force seemed.to have the
better of the argument. Before it finally reached the launch stand,
Chance- Vought was obliged to rework more than 132 mchvxdual solder connéc-
tlons--a clear mdmatxon of quahtatwe madequacxes . In the same |
pPeriod the Air Force had vast difficulty in getting correct trajectory
computation; from Chance-Vought. Component weighfs .were not
always entered in the totals, there were errors in compiling subsystem
weights, and the contractor seemed immune to sugéestiona that the
program was rather urgent, |
In the matter of configuration changes, NASA continued itsg
bland course of altering compénenta without much concern for the

effect of the change on Air Force launch procedures. The beacon in
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antenna system. Antenna changes which thus became tnandatory
contributed to the launch date slippage.

An even more significant fault in 132 became apparent when
the interstage between the first and second stages--the B sectionj-
could not be mated to the castor nozzle of the second stage. Cursory
examination disclosed thet the shear pins in the B section were longer
than and misaligned with the reception holes in the castor nozzle. A
total of five different B sections were tried with five castor motors in
all possible combinations and none would fit. The jigs were mcompatxble.
Such a basic error was incomprehensible to program office people. By
all indications, each hole had been drllled by reference to some other

hole rather than from a standard reference point, 59

General Greer had induced Air Force Undersecretary Brockway
McMﬂlan to write NASA's Associate Administrator, R, C, Seamans ,
concerning Scout defects and Air Force judgments on their cause.
McMillan, still hopeful that the Scout might be upgraded and made an
acceptable launch vehicle, told Seamans that a decision on the contmued

Air Force use of Scout was pending, that its current reliability was too
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low to make its use attractive, but that on the whole there were

obvious benefits to improving Scout reliability instead of going to
another booster. To prove his point, he attached a list of "selected
management problems.!" Several among those cited had éarlier been

*
called to NASA's attention. Others were relatively new.

* , .
Included in McMillan's summary were these entries:

In late 1962 NASA made major modifications of the jet vane design
without notifying the Air Force. That service learned upon unpacking
vehicle 216. The modifications had never been flight tested before
being incorporated in that booster (a 417 vehicle). Said McMillan:
""417 was faced with accepting the honor of flying first" or indefinite
delay. ! '

NASA had completely ignored three requests for clarification of
invalid spin-up data.

No Scout body bending mode investigation had ever been conducted:
NASA treated Scout as a rigid body insofar as control system dynamics
were concerned--though that seemed a somewhat shortsighted outlook
in light of the Scout's four-unit configuration.

NASA insisted on subjecting 417 vehicles to special electronic
circuitry tests that both the contractor and the local plant representative
(Navy) considered entirely unnecessary, even harmful,

NASA had refused to change pin assignments to reroute current
away from the destruct mechanism so as to insure against short circuits,

NASA had originally quoted fourth-stage motors at $14, 000 each.
In August 1962 the agency had indicated a J anuary availability at $20, 000.
After encountering major technical difficulties and indulging in several
contract overruns, NASA was then (June 1963) quoting $30, 000 and
still had not delivered.
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Seamans replied on 15 July (after the certainty of a slip in
the scﬁgduléd launch of 132 had become common knowledge) that
| the Scout had "satisfactor& reliability" and an "acceptable record. "
He cited an 80-percent success rate in Wallops Island launches by
NASA crews. (To get the 80;percen1; figure Seamans had igr}ored
three failures in the first eight '"development" launchgs and h_ad con-
sidered only the four successes i.n- five "operational' launches.)
Seamans also drew an unflattering comparison between the Wallops
Island record and that at Point Arguello, on the.Pacific coast.. He
observed kindly that the Pacific Missile Range launch crew had been
formed 'late, ! thus contributing tov the failure of foui.- launches in |

eight tries. He also suggested that the .modifications, of Scout to

NASA had rejected flight-ready motors on their arrival at the
Pacific Missile Range because of the absence of NASA criteria,
though they fully satisfied Air Force needs.

Although the Air Force had singled out the need, NASA had never
conducted torsionor bending tests on the Scout transporter.

NASA plans for changing the Point Arguello launch facility had
been drawn in December 1962, but the Air Force had not been noti-
fied until 12 February 1963, with the result that the line of sight
from the on-pad payload to the payload van had been interrupted.
No correction had been made by June.
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conform to 417 requirements and related departures from NASA "speci-
fications and procedures' were the true culprtts. He concluded by
‘opposing any change to the existent management structure, the
NASA/DoD Scout Coordinating Comnnttee arrangement which, he
argued was functioning effectwely

Colonel Hai.g's commentary on the Seamans' letter confined
itself to detailed refutation, but it bristled with unspoken indignation. 60
By that iime, however, he was more gravely concerned with the immedi-
ate problet.n of shaping Scout 132 into a vehicle which could actually be
used to launch the fifth 417 satellite. He surhmed up a situation ;which
had grown steadily more difficult in the months since 132 had first

encountered problems in meeting schedules and performance requirements:

""The SLV-I launch team, having intimate knowledge of all the new and

different features i-ncorporated into the booster for operation 1610, have
begun to call it the 'X-l32." Their point is well made . , . , "6l

Since the Air Force still hoped to convert the Scout into a standard
launch vehicle smtable for .assignment to operational squadrons. the
confmuatmn of such a situation was intolerable. In June 1963 Colonel
Haig had outlined a set of conditions which he felt would tend to improve
the reliability of the Scout. In August, the SSD Scout directorate

Proposed them formally to NASA., They were given some apparenf
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force by being coupled to the pending pProcurement of six more Scout
boosters, but in fact no conditions could be imposed because of the
earlier (June 1962) agreement which gave final aui:horityvto NASA in
virtually a;l Scout matters. The space agency re‘spo'nded to a threat
not to use the X258 fourfh stage by saying that it had been proven
'flight worthy. NASA also refused to agree that the Air Force should
have a veto on proposed vehicle modifications.

The Scout ofﬁce was wearily inclined to accept NASA's position
on modifications, hoping that the Air Force would be consulted on any
action which would ''drastically aifect" the Scout's ability to perform
the 417 assignment.- Colonel Haig was mirkedly less conciliatory,
appreciating from sad experience that he had to have some'cohtrol over
modifications which would change vehicle performance or reliability
and not at all 6er.tafn that NASA would concede so elementary a courtesy.

His misgivings were confirrhed less than two weeks later, when
he learned that the X-258 fourth-stage rocket was due for an additional
change which would reduce its pa;'l;:ad potential to the point of being

- but four pounds greater than the MG-18. It developed almost immediatelf
that Héig's infc;rmation was only partly correct. In actuality, NASA had
totally changed the basic configuration of the X-258 to make it compatible

with the NASA versiun of Thor. By virtue of an increased aft diameter,
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the X-258 would no longer be adaptable to the 417 configuration. The

structural integrity of the X-258's case was weakened in the process.
The Air Force Scout office prémieed Haig that all Air Force purchases A.
woulid.be in the formex; configuration, that if NASA refused to cooperate
the Air Force would buy directly from Allegheny Ballistics L-.aboratory.'63
In light.of the eomplete lack of success in o.btaining like conces-
sions from NASA in the past, Ha1g seemed justified in any reservatxons
he might entertgm. As it happened the issue rapidly became inconse- -
quential, On 27 September 1963 the fifth 417 launch was attempted it
ended in the third booster failure. The preczse cause was somewhat
obscure; fdilure occdrred because of a malfunction of the third-etalge
control system arising from a pPremature loss ‘of ﬁydrogen peroxide,

The immediate consequence was an explosive failure near the pitch-down

jets of the third stage. b4

On 3 October, four days after the lauech disaster. Colonel Haig
briefed Undersecretary McMillan on the launch and on program status. .
McMillan seemed to favor a booster other than Scout.

‘ Going to .A.ndrews Air Force Base frern his Pentagqn
stop, Colonel Haig found himself in conversation with Colonel Rodney

Nudenberg, a key member of General Schriever's Air Force Systems

Command Staff, Nudenberg passed along instructions from General
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Schriever to Haig: the 417 director was to begin an immediate study
of Minuteman and Thor as alternates to Sco;lt. Haig told Colonel |
Nudenberg he had received earlier instructions along those lines from
Undersecretary McMillan and had complet_ed considerable work
before coming to Washington. (Thé s'tudy had begun almost Pprecisely
10 months earlier and prelimin;r_y reqults had beeﬁ in the lind.ersecrebtar)‘r's .
hands for at least eight months!)§5

Haig apparently did not Pass to Nudenberg the remainder of
Mchllan 8 instructions--that he was to continue with plans for at least
one more Scout-boosted pProgram launch, to complete study and Planning
for a single trial launch using the Thor-Agena combination, and to
complete the study of Minuteman potential, McMillan had been rather
specific in another Airection; Haig had orders to work out an estimate
of the money that could be recovered by a complete cancellation of Scout A-

~ 66
pProcurement, '

And the prospect of cbntinuing with Scouts in their current
configuration apparently was closed. On 7 October, act'in—g on instruc-
tions from Colonel Haig, the Scout directorate at SSD.formally cancelled
the last two vehicles on the original delivery order and all six of the
follow-on order. A stop work order was issued to cover all vehiclesg

67
subsequent to number 134--later extended to include 134,
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McMillan had authorized Haig to participate in a scheduled

Scout reliability im.provement.meeting, set for 14 October, in a last

~ desperate attempt to convince NASA that the alternative to meaningful

action was cancellat’ion. Nothing useful ‘resulted On 21 Ortooe r,

Haig again reported on program status to the u.ndersecretary. Three
days later, on 23 October 1963, McMillan ordered immediate cancel- |
lation of all activities connected with the Scout booster, 1mmed1ate :

effort to recover every possible dollar from NASA, and assxgnment

"of a Thor-Agena from "ava1_1ab1e resources' to support a December

Development of the "optirrrum" payload capability was also authorized
in the undersecretary's 23 Octobor instructions. 8

""Complete and immediate' termination orders went to NASA
early on 25 October 1963. The instructions were impossible of misg-
construct:on. everythmg connecting 417 to Scout was to stop except
the final report on the disastrous 132 launch. 69

Thus ended the Scout phase of Program 417, In five attémpts,
the program office had one unqualified success, one partial ‘success,

and three catastrophic léunch failures, After-the-fact investigation

had clearly identified major booster faults in each of the "successful"
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launches: with a fractional difference in luck, the booster might well
have contributed to five successive failures. The sateliites had
operated marvelously well, considering their difficulties in launch
phase;'.

To its credit in the Scout phasé, the program had also the
record of the first successful usé of a spaée vehicle in actu;l combat
troob operations (the Cuban crisis of October 1962), the first ground
control stations to be built for an boperaAtional command's use in space
operations, and the first transfer of total space vehicle opc<rational
responsibility to an oi)erational command. The program office had a
remarkable record of cost effectiveness, had functioned with a combi-
nation of fewer inhabitants and larger responsibilities than any other
space vehicle devel;apment in Air Forc';e history, and had progressed
fl;-om c;.oncept to satellite in orbit more rapidly than any earlier organi- ‘
zation. A host of technical acimievements, some with implications of

tremendous value for the future, had to be added to the scorecard.
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EEilogue

The termination of Scout usage did not in any respect cause a
break in the frantic pace of program office activity, On 5 October,

the Saturday following his presentation to McMillan, Haig asked the

' SSD Deputy for Boosters, Colonel R. W, Hoffman, to aid in a special

study of Minuteman as a 417 boost'é'r. He told Hbffman he needed to
put 150_ pounds in a‘500-mi1e orbit at 96 degrees of inclination and
asked for any additional payload lift c;pacity that could be identified,
On the following Tuesday the piogram office began working on the 417
Mod 2 program--the Thﬁr-Agena ducl-payload lauhch proposal Under-
Becretary McMillan had initially approved. Still very much in conten-
tion was the stabilite development begun much earlier, a program which,
if successful would provide a constant rotation rate and vastly l.rnprove |
attitude stab111zat10n for later 417 (and other) satellites, 0

At the time of the Scout cancellation, the 417 office had completed
or had in being payload and related contracts totaling \\\\
exclusive of booste_rs. The primary mission of the pxigfam was as
before: to maintain a éatellite system in operation at all times to

Provide accurate cloud cover information over various areas. A

corollary responsibility was to introduce system improvements where

293 BYE 17017-74

Handle via Byeman / Talent - Keyhole

“TOP-SECRET + Controls Only



-TOP-SECRET
warranted on a cost-effectiveness basis. Bomb damage assessment
had become a probable assignmént as early as June 1963--at least
from the viewpoint of the Strategic Air Command chief, General

71
T. S. Power.

Apart from i.t§ general advantages, the 417 had also succeeded
in establishing a support relatilonsl_mip between space operations and
~ existing logistic agepcie_s. Sacramento‘Air Materiel Area, the respon-
. sible field organization, proved both cooperative and efficient in -
obtaining ingx;edients needed to keep the ground stations operating and,
perhaﬁs more important in some crisis,;ituations. proved .capable of
working out paperwork tangles that otherwise might well have stalled
the program. (After the order to shift to Thor-Agen;. Colonel 'Haig
was unable to work ;:ut a ne;t and legal means of gettiﬁg his hands on
‘a bea ring to interconnect the 417 payload to Thor. He solved the diffi-
culty by picking up a bearing'-l-literally- -while visiting Chance-Vought,
telling the people there he would get them paid somehow. He brouéht
it back to Los Angeles as personal baggage, got it to tl;e booster people,
and having elimiﬁated a technical roadbllock gave the paperwork mess to
his procurement people. They solved it. Haig was never certain
bow, but he was grateful.)
Finally, the 417 operation developed, or d;lsplayed a rare com-

petence in the mnformed Air Force. Not commonly did a progra.m
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office composed almost entirely of officers have the opportunity and
océasion to exercise both managerial and technical taleﬁts to the
degree of the 417 office. The lack of a systems engineering-technical
.direction contractor often challenged prc.;g;.'am officers, but ultimately
the lack served to prove that under controlled conditions none was
needed. The program o.p_era_ted'.under -asecurity wraps that precluded
widespread knov'rledg.e of program accoxﬁplishments , even within the
Air Force, and there was none of thé publicity that characterized other
programs of the time. Il effects weré nonexistent..

Program 417, as it was kr;owp in 1963, was in many respects
the antithesis of the "ideal" Air Force develépment program. It was |
TUun on a' tight budget--about one-third as large as §vou.ld have beén
required in "normai" circurﬁstances_. It fl;mcti.oned without reliance
on the elaborate complé# of contractor techniéal support common to .
space and missile programs .of the time, and seemed to prosper thereby.
It was managed by people who were c;':nstanfly at odds with othef govern-
ment agencies nominally supporting them, and who took great pleasure
in ignoring established review and approval channels. It was'marked
by a reporting and monitoring system notable chiefly for inconsequence--
and for effectiveness. It met Bﬁdget and schedule goals.__ and sat.isfied

established program objectives. That it was able to do as much seems
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to have been veryAl‘argely' the coﬁsequence of its having been managed

l;y three extremely capable, strong-minded individuals, Colonel Haig

in the program office, General Greer at the directorate level, and

Dr. Charyk at the National Recohnai#aance Office. In the first decade

of the space age, bo:ily the early Corona program and the poqt-1962 :
mp;ogram, could claim similir records--and both were charac-

terized By the same emphase# on program austerity,' minimumn reporting,

avoidance‘ of publicity, direct lines of authority, and progifar;:x management

that verged on the iconoc'lastic. That was the decade of the B-70, the |

F-111, the C-5, and the Skybolt--all marked by enormous technological

ingenuity, great public acclaim, massive program manmng, stnkmg

cost overruns_. and lengthy program delays (or cancellations). It was

surprising that more had not been made of the contrast by the end of

et e P

the decade.
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NOTES ON SOURCES

Memo, no signature, by LtCol T. O. Haig, D/Dir/Prog 35,
17 Nov 60, subj: 698BH Chronological Program History,
with supplements to cover the penod 17 Nov 60 through :
June 1962, in Prog 417 files.

Ltr, MajGen O.J. Ritland, Cmdr SSD, to LtGen B.A,
Schriever, Cmdr AFSC, 31 May 6], subj: Development Plans

in Support of Five-Year Space Plan, in SSD Hist Div files;

P-35 Hist Rpt, Aug 61, in Prog 417 files; History of the Deputy
Commander for Aerospace Systems, 1961, prep by DCAS Hist
Ofc, Jun 62, in SSD Hist Div files,

P-35 Hist Rpt, Aug 6l.

MFR, Col H.L. Evans, V/Dir, Samos Prog, 19 Tul 61, subj:
Meteorological Satellite Program, in Haig files; P-35 Hist Rpt
Aug 61,

Memo, J.V. Charyk, SAFUS, to DDR&E, 4 Aug 61, subj:
Meteorological Information Satellite, in Haig files; memo,
Charyk to DDR&E, 7 Aug 61, same subj, same file; memo,
MajGen R.E. Greer, Dir/Samos Prog, to Dir/P-35, 7 Aug 6],
subj: Project 35, in Prog 417 files; TWX SAFMS 61-96, Ofc
Miss and Space Sys, SAFUS, to SAFSP, 8 Aug 6l, in Haig files;
P-35 Hist Rpt, Aug 6l.

TWX NBE 74, NASA (Wash) to SAFSP, 1l Aug 61, in Prog 417
files; P-35 Hist Rpt, Aug 61,

Ltr, LtCol T.O. Haig, Dir/P-35, to LtCol E.J. Istvan, SAFMS,
9 Nov 61, subj: Program Chronology, with incls, in Prog 417
files; P-35 Hist Rpt, Aug 61; TWX, SAFMS-DIR-61-107, SAFMS
to SAFSP, 18 Aug 61, in Prog 417 files.

Program 35 Satellite System Development Plan, prep by P-35
Ofc, 31 Aug 61,
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TWX SAFSP-25-9-19, SAFSP to SAFUS, 25 Sep 6l, in SP-3
files, Funds; TWX SAFMS-INS-61-136, BrigGen R,J, Curtin,
SAFMS, to MajGen R.E. Greer, SAFSP, 21 Oct él, in Prog
417 files. '

Ltr, Haig to Istvan, 9 Nov 6l.

Ibid; P-35 Chronology, 25 Oct 61-5 Jan 62, in Prog 417 files;
P-35 Caronology, 25 Feb-24 May 62, same files. ‘

Ltr, Haig to Istvan, 9 Nov 61; P-35 Chron, 25 Oct 61-5 Jan 62;
memo for record, LtCol T.O, Haig, Dir/P-35, 14 Dec 61,

subj: Report of Trip to HQ AWS and SAFUS from the 6 thru 9
De: 61, in Prog 417 Trip Rpt file.

Memo for record, F.C. Runge, Dep Dir/P-35, 21 Feb 62,
subj: Scout Spare Parts; P-35 Chron, 25 Oct 61-5 Jan 62 (which
actually continues into Feb 62!). :

See memo for record, LtCol T.O. Haig, Dir/P-35, 23 Mar 62,
subj: Trip Report from 16 Mar 62 through 22 Mar 62, in Prog
417 Trip Rpt file. Judgments on the mental state and outlook
of NASA people below the top level are those of the author, not
of program officer personnel--who either stiffled their frustra-
tions or ignored them., '

-

This was Scout vehicle 111, prototype spacecraft F-1; see P-35
Chron, 25 Feb-24 May 62, : :

P-35 Chron, éS Feb-24 May 62.

Ltr, Col B,H. Kucheman, SSD, to Col H, L., Evans, D/Dir
Sat Sys, 28 May 62, subj: Program 35, in Haig files; P-35
Chron, 25 Feb-24 May 62 and 25 May-30 Jun 62; itr, Evans
to Kucheman, 23 May 62, subj: Program 35, in Haig files.

Ltr, Kucheman to Evans, 28 May 62,

v NASA/ DOD Scout System Organizational Agreemént, signed

by Dr. H,E. Newell, Dir/Ofc Space Sys, NASA Hq, and Col
R. Nudenberg for MajGen O,J, Ritland, Dep to Cmdr AFSC
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22,

23,

24,

25,

26,

217.

28.

/ E
f'{of Manned Space Flt, 21 Jun 62; Joint Operating Agreement
NASA/DoD Scout Launch Operations at PMR, same date,

same signators plus concurrent signature of BrigGen Joseph
Cody, Cmdr 6595th ATW, both docs in 417 ofc files.

Memo for Record, MajGen R.E, Greer. Dir/SAFSP, 22 Jun 62,
no subj, in 417 Ofc files.

Ltr, LtCol T.O. Haig, Dir/4l7, to LtCol E,J . Istvan, SAFSS,
20 Nov 62, subj: Program Chronology, in Haig files,

Interview, LtCol T.O. Haig, Dir/Prog 417, by Perry, 19 Feb
64, 15 Nov 63; various launch rpts dtd Sep 62, in Prog 417 files,

Ltr, Kucheman to Evans, 28 May 62, citing Haig; interview, ,
LtCol T.O. Haig by R.L, Perry, Hist Ofc, 10 Dec 62, 15 Nov 63..

TWX SAFSS-1-62-156, to SAFSP, 16 Oct 62, in Ha\g files; ltr,
MajGen R.E, Greer, Dir/SP, to D/Launch Vehs, SSD (Col
Eichel), 25 Oct 62; subj: Project 417 Follow-on Booster Procure-
ment, in Greer files. v '

Authorization for the Eglin move was contained in TWX SAFSS-
6-62-159, to MajGen R. E, Greer, Dir/SP, 24 Oct 62, in Haig's
files; interviews with Gen Greer (24 Oct 62, 30 Jan 64), Col
R.A. Berg (23 Jan 64) and Col Haig (15 Nov 63, 19 Feb 64) .
provided most of the details of the Eglin episode, although a
copy of the presentation to Undersecretary Charyk still is
preserved in Haig's files. :

Interviews, Haig (11 Dec 62, 15 Nov 63, 19 Feb 64) and Greer
(24 Oct 62, 30 Jan 64) by Perry; ltr, Haig to Istvan, 24 Jan 63.

TWX SAFSS-6-62-159, to Greer, 24 Oct 62,

Ltr, LtCol T.O. Haig, Dir/Prog 417, to 6594th ATW (Col
Villars), 6 Oct 62, subj: Program 417 Analysis and Evaluation,
in Prog 417 files. v ‘
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29. Interview, Col W.G. King, Jr, Dir”y R.L. Perry,
20 Nov 62, 20 Feb 64; TWX SAFSS-8202°1%9, 24 Oct 62,

30. ‘TSX SSZH-3-12-259, MajGen R.E. Greer, Dir/SP, to Col
W.K. Kincaid, Cmdr 6594th ATW, 4 Dec 62; 1tr, 1.tCol G, w.
Adams, D/Dir SLV-I, to Dir/417, 17 Dec 62, subj: SLV-ID

" #126, in 417 Prog Ofc files: FTV 0240; 1tr, Haig to Istvan,
24 Jan 63,

31. + Ltr, Adams to Dir/417, 17 Dec 62, with handwritten notes
apparently by a 417 program officer.

32, Ltr, Greer to Kincaid, 4 Dec 62,

33.  Ltr, Haig to Istvan, 24 Jan 63; ltr, Col W.K. Kincaid, Cmdr
6594th ATW, to Dir/417, 21 Dec 62, subj: 3502 Special Evalua-
tion. . . 2-8 November 1962; Itr, LtCol T.O. Haig, Dir/417,
to MajGen R.E. Greer, Dir/SP, 14 Jan 63, subj: 6594th ATW
Special Evaluation of FTV 3502, in 417 files. '

34, Interview, Haig, 15 Nov 63; Greer, 23 Jan 64; 417 Briefing,
prep by Haig for J, V. Charyk, SAFUS, 7 Jan 63, in 417 files:
Briefings. : .

35, 417 Briefing, 7 Jan 63; TWX SAFSS-6-63-04, to SAFSP,
17 Jan 63, in Haig files.

36.  Rpt, 417-I Proposal, prep by RCA, 30 Jan 63, in 417 files: 417-1.

37. Memo for record, LtCol T.O, Haig, Dir/417, 21 Feb 63, subj:
Report.of Trip to RCA-AED and Pentagon 14-15 Feb 63, in
417 ofc Trip Rpt file. :

38. Proposal for Continued Operation of P-35, aprox Feb 63, in
' Haig files, - ’

39. Ltr, LtCol J,R. Smith, 417 Dir, to LtCol E.J. Istvan, SAFMS,
1 Apr 63, subj: Program Chronology, in Prog 417 files.

40. " Ltr, W.M. Menco, Subv, L.A, Ofc CVC, to LtCol T,O. Haig,
et al, Prog 417, 28 Feb 63, subj: Program 417, Scout S-126
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41,

42,

43,

44,

45,

46,

47,

48,
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Flight Results, Real Time Evaluation of, in Prog 417 files:
0240; itr, Haig to LtCol E. J, Istvan, SAFMS, 12 Jul 63,

subj: Program 417 Chronology; TWX SSZH KNEEDEEP 01-21-2,
Proj Ofc (at VAFB) to MajGen R. E, Greer, Dir/SAFSP,_

2] Feb 63, in Prog 417 files: 0240, -

TWX TWOB 01-26, 6594th ATW to 417 Prog Ofc, 26 Apr 63,
in Prog 417 files: 0240,

Memo, Col J.R. Martin, Dir/Ofc Space Sys, SAF, to DDR&E, .
12 Mar 63, subj: Comparison Between NIMBUS and Proposed
417-1, in Prog 417 files: 417-1.

Memo for record, LtCol T.O, Haig, Dir/Prog 417, 16 Mar 63,
subj: Trip to RCA/AED and Pentagon, 1l thru 15 Mar 63, in
Prog 417 trip rpt files.

TWX SAFSS-6-63-47, DNRO to SAFSP, 28 May 63, in Haig
files; rpt, Prog 417 Program Direction Plan, 21 Oct 63, in
Haig files, :

Ltr, LtCol M. F, Gregg, Dir/SLV-I, to 417 Dir, 19 Mar 63,
subj: NASA support of 417; ltr, LtCol J.R. Smith, 417 Dir,
to SLV-I Dir, 21 Mar 63, same subj; Itr, R. B, Morrison,
Dir Launch Vehs and Propul Prog, NASA (Washington), to

SLV-I Dir, 24 May 63, subj: Scout Procurement, all in 417 files,

Ltr, Haig to Istvan, 12 Jul 63; itr, K. W. Greaves, CVC, to
LtCol T.O. Haig, 417 Dir, 29 Apr 63, subj: Program 417,
Scout S-121 Flight Results, Real Time Evaluation of; TWX
KNEEDEEP 26-4-04, 417 Dir to SAFSS, 26 Apr 63, in

Prog 417 files: 1298, '

Y/

-5-55, SLV-1 Dir to NASA Washington, 17 May 63,
NASA Santa Monica to SSD, 21 May 63, in
Prog 417 files.

Ltr, LtCol M. F, Gregg, SLV-1 Dir, to Cmdr PMR, 23 May 63, -
subj: Range Support for SLV-1D Program; TWX SSVBD-22-5-63,
SLV-1 Dir to NASA Washington, 24 May 63; memo for record,
Capt R.L. Geer, Prog 417, 6 Jun 63, no subj, all in Prog 417

~ files: Booster.
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. Resume of i’rogram 417 Briefing for Undersecretary B.

McMillan, 20 May 63, in Prog 417 files, indicates that
McMillan agreed with that viewpoint.

Memo for record, prep by Capt R,L. Geer, 417 Prog Ofc,

7 Jun 63 , subj: SSVB Support of 119-121 Investigation Board
Recommendations, in Prog 417 files; memo for record, prep
by Col R. A, .Berg, V/Dir SAFSP, 10 Jun 63, subj: Visit of
Dr. McMillan, 10 June 1963, in SP-3 files: Funding.

- TWX TWOP-3/14-6-2, 6594th ATW to SSD, 15 Jun 63; TWX

SSZH-19-6-263, 417 Ofc to 6594th ATW, 9 Jun 03; TWX TWOP-
3-25-6-6, 26 Jun 63, all in Prog 417 files: 0243, :

Rpt, Preliminary Study of Two Tone Command System versus a

Receiver Clock, 13 Jun 63, in Prog 417 files; TWX SS7H-5-3-96,

417 Ofc to SAFMS, 5 Mar 63, and TWX TWRDA-8-3-5, 6594th
ATW to SAFSP, 8 Mar 63, in 417 Ofc files: 0240.

Haig interview, 10 Dec 62.

Ltr, LtCol T.O. Haig, Dir/Prog 417, to all 417 Pers, 24 Jul 63,
subj: Letter from Director, 417, in Haig files; 1tr, Haig to
SAFSS, 18 Sep 63, subj: Program History, in Haig files;

notes in 417 ofc files re notable events after 1 Jul 63,

Ltr, Col L. A, Perry, D/Spt Sys, 6594th ATW, to SLV-1 Dir,
SSD, 18 Aug 63, subj: Proposed Scout Facility, in Prog 417 files.

Ltr, LtCol T,O, Haig, Dir 417 Prog, to SAFSS, 23 Sep 63,
subj: Processing History of Scout 132, in 417 files.

Ltr, Haig to SAFSS, 23 Sep 63; interview, MajGen R.E, Greer,
Dir SAFSP, by R, L. Perry, 14 Nov 63; 1tr, LtCol T,O. Haig
to Dan Kimball, Chm Bd Aerojet Gen Crop, 31 Jul 63, no subj,
in 417 files.

Memo for record, prep by Capt R, L, Geer, 417 Dir, 6 Aug 63,
subj: Trip Report to Aerojet Solid Rocket Plant, Sacramento,
Calif, 5 August 63, in 417 ofc trip rpt files; ltr, Haig to SAFSS,
23 Sep 63, '

302

Handle via Byeman/ Talent - Keyhole

Controls Only v




59.

60.

61.

62,

63,

64.

65.

66.

67.

680

—~TOP SECRET

Ltr, Haig to SAFSS, 23 Sep 63; TWX VWZC-7-329(3224),
6595th ATW to SLV-1 Dir, 22 Jul 63, in 417 ofc fil_es.

- Ltr, B. McMillan, SAFUS, to R,C, Seamans, Assoc Admin,

NASA, 28 Jun 63, no subj; 1tr, Seamans to McMillan, 15 Jul 63,
no subj; Iltr, LtCol T,O, Haig to SAFUS, 15 Aug 63, subj:
Comments on Letter dated 15 July 63 from Dr. Seamans to Under-
secretary McMillan, all in 417 ofc files. '

Ltr, Haig to SAFSS, 23 Sep 63,

Ltr, LtCol T.O. Haig, Dir/Prog 417, to SLV-1 Dir, 13 Jun 63,
subj: Program 417 Additional Booster Procurement; ltr,

LtCol M.F. Gregg, SLV-1 Dir, to NASA Washington, attn

W.A, Guild, 2 Aug 63, subj: Amendment to Delivery Order
63-32; 1tr, R.D. Ginther, Ch, Small Vehs, NASA, to SLV-1
Dir, 14 Aug 63, subj: Amendment to Delivery Order 63-32;

ltr, Gregg to Haig, 20 Aug 63, subj: Follow-On SLV-1A procure-~
ment; Itr, Haig to SLV-1 Dir, 23 Aug 63, same subj, all in

417 Ofc files.

Ltr, LtCol T.O. Haig, Dir/Prog 417, to SLV-1 Dir, 1l Sep 63,
subj; Performance of X-258 Motor; Itr, LtCol G, W. Adams,
D/Dir SLV-1, to Haig, 13 Sep 63, same subj, in 417 ofc files.

Rpt, Program 417 Program Direction Plan, 21 Oct 63, in Haig
files; undated excerpt from '"Minutes of Meeting of S-132 Flight
Evaluation Board, " in 417 Ofc files,

Memo for Record, LtCol T,O, Haig, Dir/Prog 417, 7 Oct 63,
subj: Trip Report to Wash D.C, 3 & 4 October 63, in Prog 417
trip rpt files. ‘

TWX SAFSS-6-63-73, SAFSS to SAFSP, 8 Oct 63, in Haig files.
TWM?-m-n, SLV-1 Dir to NASA, 7 Oct 63; TWX
SSVBKZ10236, SLV-1 Dir to NASA, 10 Oct 63, both in 417 ofc files,

TWX SAFSS5-6-63-78, SAFSS to SAFSP, 23 Oct 63, and TWX
SAFSP/%I-IO-I. SAFSP to SAFSS, 21 Oct 63, in 417 ofc files.
Y,
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TWX 25-10-44, SLV-1 Dir to NASA, 25 Oct 63, in
417 o 7z , '

Ltr, LtCol T.O, Haig, Dir/417, to Col R, W. Hoffman,
D/Space Launch Vehs, SSD, 8 Oct 63, subj: Study of Booster
Support for Program 417; TWX SAFSS-6-63-78, 23 Oct 63.

Proj 417 Program Direction Plan, 21 Oct 63, in Haig files;
memo for record, LtCol T.O, Haig, Dir Prog 417, 17 Jun 63,
subj: Trip Report 13-14 June 63 to Hqs SAC and to RCA/AED,
in 417 ofc trip rpt files.
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IX THE E-4 MAPPING SATELLITE (PROGRAM 1A)

| Development of a mapping and cha.rting satellite had been a
cherished Air Force dream for at least two years before SAFSP
- inherited the mantle of satellite reconnaissance responsibility--but
progress had remained in the dream category. The requirement had
been defined in September 1958 (although considered abétractly even
earlier). By the following J anuary the notion had been translated into
a proposal for a recoverable capsule system capable of tak"mg pictures
with high geometric fidelity and correlating theml with the products of
a stellar-image recording camera. Called E-4, the pr0posed system
- was considered a compamon to the E-5 surveillance system then being
defined. Although the Ballistic Mlssxles Divigion and the Air Research
and Development Command heartily favored starting development,
even seeming to pre.fer the E-4 to the E-S, the Air Staff was never
more than lukewarm. In part becaﬁse highly influential intelligence
officers withheld firm suppc;rt, the E-4 took shape as a somewhat
" tenuous develownénf which was in direct competition with a proposed
ARPA -sponsored interim mapping system and with the Argon system,
being covertly developed under Army auspices. In May 1959; ARPA

directed the Air Force to cancel work on the E-4 mapping camera
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program. Most contracts were dropped the follpwing month, although.
the photographic laboratory at Wright Field continued to fund related
camera developments without calling much \attention to the effort. - The
cancellation came, eomewhat disconcertingly. on the day that Lockheed
finis_hed the initial version of the de#e;oplrxent plan.

Samos program mahagers were never enthusiastic about Argon.
The system had serious performance limitations that chieﬂy arose in
a policy of making technical compromises to insure early delivery.
Pians in October i960, when the question of mapping satellites began
attracting Undersecret_ary Cixaryk's attent;on, called for a total of
four Argon launches between December 19(;0 and August 1961,

On 18 October 1960, Major C, E, James of the newly organized -
Samos Washington office met with Dr. Charyk to discuss geodetic and
mapping satellxtes. He brought the undersecretary up to date on the
status and prospects of Argon and then explained that the Air Force
had a camera known as r%ctmly the "applied reseerch"
development undertaken upon formal cancellation of the E-4 camera)
which _represehted the logical follow-on to Argon. Two were scheduled
for completion by early 1961 and long-lead-time provisions had been
made to purchase seven more. In James' opinion, the system repre-

sented the best the existent state of the art could provide. He advised
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Dr. Charyk that thé camera system could be readied foxi flight in an
‘E-S capsule by August 1961. (By using the considerai)ly gre#tex; thrust
ofy an Atlas booster, the E-4 avoided design compromises inherent in
the Thor-boosted_A_rgg_.)

The E-4 had other attractions. It promised new avenues for
the future, seexfxing to be adaptable to evolution toward a long-t‘erm.
ijeCtivo: defined in September 1960 by the National Sécurity Council, *
Moreover, an E-4 program under SAFSP auspices would eliminate any
need for continuing the c'umbe_z;some Argon management complex,
which then included the Army Mapping Service, thé National Photographic
Interpretation_ Center, the Central Intelligence Ager.xcy, and the ‘West .
Coast Argon office. Einally, and most important, E-4 promised better
results tha;l Argon .

Convinced, .Charyk authorized the.BMD-WADD (Wright Air
Development Division) organization to plan for eariy inclusion of the
' %amera iq the Samos program. For the moment, he withheld any
authorization to schedule use of th¥ 7 |

Although Dr. Charyk and his staff were relatively enthusiastic

about the prospects of the E-4, neither General Greer nor Colonel King

* . '
Although the evidence is not entirely clear, it would appear that a

discussion of mapping satellites during the September meeting of the
- National Security Council touched off Charyk's interest.
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looked on it so favorably. Conceding the feasibility and general
desirabiiity of an E-4 system, * they nevertheless questioned the
wisdom of substituting a mappipg satéllite for any of the E-5 payloads
then on schedule. éharyk, who thought less highly of the E-5,
directed in December that the mapping camera be integrated in the
tota} Samos effort as soon as possible and that the existing contracts
be expanded to provide for three‘ﬂight cameras, two test artic}es,
and four follow-on models. (That total matched the figurg of nine

that Major James had déscrib_ed és "available' two months earlier.)

% .
The objective of the E-4 development was a system capable of giving
. Pposition accuracies of 500 feet or less. Based on the usual Atlas-
Agena B combination, the recovery capsule was nearly identical to
that of the E-5, having a 72-inch diameter and being 84 inches long.
The mapping camera had a six-inch focal length; the stella r-indexing
camera a focal length of three inches. The customary gas-reaction jets
were to control attitude during a five-day mission with an apogee of
178 nautical miles. Ground resolution would be, under good conditions,
on the order of 150 feet, assuming a 90-mile perigee over the target
area. The usual near-polar orbit was planned. The £/5.6 lens of
the mapping camera was considered by reconnaissance camera experts
to be the "best . . . available today for photogrammetic purposes, "
It had an axial resolution of 60 lines per millimeter with a distortion
of 10 microns--which reduced to two microns upon calibration. Some
4000 feet of nine by nine-inch film would be carried and retrieved, Shutter
speeds could be varied over a range from 1/50 to 1/800 seconds.
Fudicial and reseau edge markings on the film were to be provided,
based in part on a timer with an accuracy of .00l seconds. The £/2.5
stellar image camera used 4.5 by 4. 5-inch film frames, exposing
each frame for four seconds to provide an elongated tracer of star images
on a total of 2000 feet of film. Each mission could theoretically provide
high quality photographs of about 50 million square miles of Sino-Soviet
territory, : .
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Flight hardware (Agenas and e‘quip‘ment) for thr‘ee flights was to be
purchased or transferred from other sub-programs. The booster '
problem was to be solved by using Atlas boosters made available by
the dec1slon to fly F-2 (ferret) subsystems atop Thors, and the
matter of inserting E-4's into the tight schedule of E-5 and E-6
flights by slipping the entire sequence of shots.Z

Instrucrions and guidance along such lines came into General
Greer's complex gradually.' over a period of several weeks, Late in
December 1960, Greer concluded that the net effect of redirection
involving the E-4 and the F-2 had been to create two additional Samos
technical programs. He cautioned Charyk that ""nothing comes free
in this business. " rvianpower and dollar increases were inevitable if
the directions were carried out. The E-4 Program promised to be

particularly costly, he warned, since the implication of earlier

~directives was to give the E-4 precedence over both the E-5 and E-6,

Greer was certain Charyk had not intended that result, and he was
also sure that Charyk had not fully analyzed the cost impact of modifying
Agenas from an F-2 to an E-4 configuration.

After weighing the various considerations, Undersecreta.ry
Charyk in February 1961 decided that he wanted an E-4 but that it would

have to be developed and tested within the limits of existing funds. He
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continued to insi;t, however, that rescheduling boosters and launches
- would permit the E-4 to progr.ess without grossly affecting any of the
search or surveiﬂance payload programs. But partly in deference to
the existence of Arg'on and the certainty of Army‘ objections should it
become known that revival of the E-4 progré.m was being planned, he
decided to conceal the program's existence. The term "Program lA"
was genefally substituj:ed for "E-4" as a means of obscuring project
intentions. That subterfﬁge was also an element in the more wide.spreadl .
effort to remove all- reconnaissance satellite effort from \genefal view,
By early April 1961, the E-4 had acquired relatively firm con-
figuration characteristics and had made the transition from'pr0pos ed
effort to funded proéurement. *_ An effe;tive working relationship between
the Aeronautical Systems Division (ASD) and SAFSP had been created,
a;nd progress seeme§ to be-quite good. Both the -technicai and the
financial details had received éharyk's specific approval following a
general preﬁentation of 7-8 March, althou_gh‘ the West Coast group

4
remained rather '"bearish' on the whole issue.

%* .

Lockheed was the system integrating contractor, under letter contract
AF04(647)-84l, issued on 6 April 1961, The original work statement
covered systems engineering and vehicles for three flights plus long
lead time items for five more. Fairchild Camera and Instrument

 Corporation had payload development responsibility under letter con-
tract AF33(600)-42926, issued by the Aeronautical System Division's

(ASD) Reconnaissance Laboratory on 25 March. (Fairchild actually
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The ambitious E-4 Program conceived during the Samqs re-
organization of Auguet-Septembef 1960 began to lose etature the

following spring. On 28 March 1961, Deputy Secretary of Defense

‘ Roswell Gilpatric confu'med Air ForCe responsibility for deveIOpment

and operation of all defense department reconnalssance satelhtes, but

_2lso made the Army responsible for establishing and managing "a single

. : 5
geodetic and mapping program' to meet defense department requiremente.

Within two weeks, the Army's chief of staff had contacted his Air Force _
counterp’art, Gener‘aifT. D. White, to request nominations to an
"integrated three-eervice" group to plan for fnapping satellites--under
Army cognizance. The first meetmg was held early in May, and it was
immediately apparent that the Army saw the Gilpatric dxrectxve as a
mandate for establishing a new major research and deveIOpment effort
in satellite mapping and geodesy. The Air Force inevitably dlsagreed
The only product of the meeting was a dec1sxon to collect requirements
statements from all three services,

The next meeting, on 11 May, ﬁs called on short noll:ice but

found the Air Force more determined than ever that reconnaissance

accepted six days later.) Funds were initially released to ASD on
10 March. A total of 8 set aside for "Program 1A, v
the coverage extendir rough four fiscal years until fiscal 1964,

_ but the bulk of that amount falling due in fiscal year 1963, Schedules
called for initial launches in March, June, and September 1962 with

the first of the five supplemental payloads going into orbit in April 1963,
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satellite research and development sk.xould nof be parceled out accord;
ing to camera focal length--which séemed in some respects to be the
Army's goal. On instructions from Charyk, the Air Force representa-
tive refused to .discu'ss research and devlelopment in sateliite geodesy,
characterizing it a matter for secretarial resolution. Typically, thg
tri-service commitﬁ_ee was unable to agree on ahything significant,

" adjourning on the note that what was immediately needed was a commonly
accepted definition of geodeéy, some agreement on targeting require-
ments, and a standard viewpoint on data processing requirements.

Nevertheless, the lines had been drawn and under the rules
outlined by Gilpatric the E-4 program had become qQuite vulnerable.
Yet had the matter remained one for re.solution by a tri-service committee,
Charyk and Greer might well have flown the E-4 be.fore any decision could
be taken. However, in late May 1961, the mapping satellites issue had |
been passed to the ﬁirectoraﬁe of Defense Research and Engineering
(DDR&E) for resolution, and the E-4 became but one of three proposed
' _systems. Early in June, Gilpatric authorized continuation of the procure-
ment of four cafneras m the E~4 (Program lA) configuration but
.instructed Charyk to suspend plans for buﬁng and launching boosters

and space vehicles. There still was bope, of course, that a decision
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to confirm proposed‘ flight sched\rles would follow completion of an
evaluation--but the hope was rather faint. Charyk there'fore directed
that all E-4 activity not essential to completion of four basic payloads
(including accessories) should be halted. He subsequently modified

the "complete stop" order to permit Lockheed to work on capsule
exrginee ring essential to creation of an "appropriate' interface 4between
capsule and payload and to insure compatiBﬂity of the paﬂoad with the
capsule environment, but 'even then the Lockheed work was carefully
limited. |

For another six months, payload developrnent continued at a

| slow pace and on.a low key. It appeared to be progressing remarkably
well, on the whole, a situation that most observers credited to the
ability and mdustry of the immediate program off:.cers (Mr. Leonard
Crouch at ASD and Major Edward J. Conway of General Greer's estab-
lishment). No firm deczs;on on the future of the program had yet
emerged from DDR&E, and Charyk seemed content not to push the 1ssue..
In October, he dxscussed mapping satellites with Dr. E, A, Fubini of
DDR&E and got approval of a plan to bring the E-4 payloads to a state
of flight readiness and hold them there, the objective being to provide
the least pessible delay between a launch decision and an actual launch.

He told SAFSP to begin putting together engineering and cost details -

33 BYE 17017-74

Handle via Byeman,/ Talent - Keyhole

TOP-SECRET- . Controls Only

" —— e e o



for a 'hold" program. General Greer's people, though reasonably
optimistic about the promise of the E-4 camera and the functional

effectiveness of the system, were not particularly encouraging--

estimating that it would cost
andm.- not cuunting. launch and recovery charges. !

| Charyk. who had preserved the E-4 pProgram through a succession
of administrative mi.shaps and who had somehow managed to keep it
alive in the face of a formal Giipatric directive that denied his authority '
to do so, reacted an'gr‘ily to the co.st and time figures. 't appears that
SAFSP does not want to do this job, " he told General Curtin, "The
system is obviously gold plated and fat. It is necessary that the program

- be scrubbed down to the hard core and re-estimated, 8
| Though unpalatable. the figures nevertheless proved to be well
founded. By the end of the year, Charyk was apparenﬁy resigned to
the fact that there was no prospect of early flight for the E-4 payloads -
then apﬁroaching' completion. Early in January 1962, he advised |
Gilpatric that as they— were completed the E-4 payloads wére being |
stored in a readiness-in-nine-months. flight condition, and that a

. decision to fly would require the proﬁsion of substantial funds for
launch, booster, an;l space vehicle costs. And there the E-4'sg remamed ?

The decision was not wholly one of institutional prerogatives,

however much that seemed to be the case in 1961, In fact, the E-5 launch,
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orbital, and recovery system on which E-4 relied had been progressing
with notable lacl's of distinction through 1961, Whether the E-5 camera |
system would work Properly remained uncertain (and was not to be
established until a modified oamera was successfully flown in the
Lanyard program, in July 1963: results were rather disappointing).

Bot that the Atlas, Agena, and recovery subsystem were marginally
capable, at best, was ‘apparent early. In consequence of those unhappy _
developments, E-5 was cancell_?d.in December 196l. With it went muoh '
of the ootential of E-4,

Also significant was the development of a mapping and charting
capablhty in Corona. Although the superb capability that would appear
with the eventual mtroduction of a dual integrated stellar -indexing
camera (DISIC) as part of the Corona payload was not evident in
October 1961, %en it was decided to add an indexing camera to Corona,
Lockheed aod the Corona program office could by then confidently
anticipate that outcome. The Argon: program did not comoletely run
down until 1964, but even earlier Argon's spotty record of success,
index-camera development, and the changing concept of geodesy program

requtrements had obV1ated any real need for specialized mappmg camera

systems.,
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NOTES ON SOURCES

USAF GOR 80, 26 Sep 58; Sentry Space System Development
Plan, 30 Jan 59; 1tr, MajGen J.H. Walsh, ACSI, to Dir ARPA,
23 Mar 59, subj: Intelligence Requirements for SENTR Y, in
SP Samos files: R&D-l, TWX, RDZGW-26-5-43E, ARDC to
BMD, 26 May 59, in SP Samos files, Hist Docm '59- TWX,
AFDAT 52072, USAF to ARDC, 5 Jun 59, same file: LMSD
Rpt, Proposed Dev Plan for Sentry Photogrammetry Program,
5 Jun 59, Samos files.

Memo for record, Maj C.E, James, SAFMS, 18 Oct 60, subj:
Meeting with Dr. Charyk, in SAFMS file, Policy, '6!; TWX,
SAFSP-20-10-13, BrigGen R.E. Greer to BrigGen R.D, Curtin,
20 Oct 60; TWX SAFMS-DIR-60-14, Curtin to Greer, 21 Oct 60,

- both in SAFMS files: Telcon, '60; ltr, Col W.G. King, V/Dir,

A
70

Samos Proj Ofc, to SAFSM (sic), 21 Nov 60, subj: Letter of

Transmittal, in SAFMS files, Samos Gen: TWX, SAFMS-Photo-

60-68, SAFMS to SAFSP, 23 Dec 60, in SP Samos files.

' TWX SAFSP-P-29-12-9, BrigGen R.E. Greer, SAFSP, to

OSAF, 29 Dec 60, in SAFMS file, messages, Dec 60.

TWX SAFMS-Photo-61-23, SAFMS to SAFSP, 20 Feb 61, in
SAFMS file, Samos Gen, '6l; ltr, BrigGen R.E, Greer, Dir/
Samos, to Col.W.G. King, V/Dir, et al, 24 Feb 61, subj:
Security Policy, in SP-3 files; draft dev pln: Samos Photo-
grammetric System (Program lA) Dev Plan, trans with Itr,
Maj M.G. Burnette, SAFSP to SAFMS, 6 Apr 61, subj: Ltr
of Transmittal, in SAFMS files, Samos Gen, '61; TWX SAFSP-
4-20, Col W.G, King, V/Dir,~SAFSP to SAFMS (Maj
-C. Howard), 6 Apr 61, in SAFMS files Samos Gen, '6l;

_1tr contr AF 33(600)-42926 between ASD and FCIC, issued

BYE 17017-14

25 Mar 61, accepted by FCIC 30 Mar 61; ltr contr AF 04(647)-
84l between SAF SSD and LMSD, 6 Apr 6l, covering systems
engineering and vehicles for three E-4 payloads; final contracts
were to be, respectively, AF 33(600)-39469 (FCIC) and AF 04
(647)-563 and -595, covering delivery of E-5 develop«d items.

DoD Dir 5160, 34, Reconnaissance, Mapping and ueddetic
Programs, 28 Mar 61, in E-6 files, Mgt-4.
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Ltr, Gen G.H. Decker, C/S, USA, to Gen T.D. White, C/S
USAF, 11 Apr 61, no subj; ltr, White to Decker, 21 Apr 61;

memo for record, Col G.H. Chase, Ofc ACsS/1, USAF, 8 May 61,
subj: Department of the Army Mapping and Geodesy Conference;
memo for record, Chase, 1 May 61, subj: Mapping and Geodesy
Ad Hoc Committee Conference, all in SAFMS files: Misc .

TWX SAFMS-SEN-61-60, SAFMS to SAFSP, 6 Jun 6l, in SAFMS
files, Samos Gen, '6]; Itr, Col H.L, Evans, D/Dir, SAFSP to
V/Dir SAFSP (Tech), 6 Jun 61, subj: Stopwork on Contract, in
Evans files; TWX SAFSP-1.-7-6-54, SAFSP to SAFMS, 7 Jun 6l;
TWX SAFMS-SEN-61-61, SAFMS to SAFSP, 8 Jun 61, both in
SAFMS Samos Gen, '6l files; TWX SAFMS-M-1189, GrigGen .
R.D. Curtin, SAFMS, to MajGen R.E, Greer, SAFSP, 20 Oct 61,
in SP-13 files.

TWX SAFMS-DIR-61-141, BrigGen R.D, Curtin to MajGen R, E.
Greer, SAFSP, in SP-3 files,

Memo, T.V. Charyk, SAFUS, to R, L. Gilpatrick, D/SOD,
3 Jan 62, subj: Mapping and Geodetic Programs, in Argon files,
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15,

16.

17,

18,

19.
20,
21,
22,

23,

24,

m

Presn, SAMOS, by BMD, 6 Jul 60, in Air Staff files; Itr
Col May, Chm, Sat Intell Reqmts Cmte to Secy USIB 29
Jun 60, subj: Transmittal of Intelligence Requirements for

- Satellite Reconnaissance System of which SAMOS is an
. Example, in Ofc Miss and Sat Sys files; Samos, May-Jun 60;

Dev Plan, Samos 12 Jul 60. ‘ '
Presn, SAMOS, 6 Jul 60; Dev Plan, Samos, 12 Jul 60.

Memo for Record, Maj H.C. Howard, Ofc Asst/Adv Tech,

- 13 Jul 60, ‘subj: SAMOS, in Ofc Miss and Sat Sys, Jul-Aug 60;

Mins of 54th AFBMC Mtg, 15 Jul 60, in Air Staff files; TWX
70836, USAF to ARDC, 19 Jul 60, in Ofc Miss and Sat Sys files.

Memo, H.F. York, DDR&E, to SAF, 2l Jul 60, subj: Addi-
tional ATLAS/AGENA Launch Facility, in Ofc Miss and Sat
Sys files, Jul-Aug 60. .

TWX AFDSD-AT 71953, USAF to ARDC 23 Jul 60, in SP
Samos files, R&D-1, Hist Docmn, Jan-Jul 60,

TWX RDRB-26-7-102, ARDC to AFBMD, 26 jul 60, in
Ritland files.

TWX RDG-25-7-27-E, ARDC (LtGen B.A, Schriever) to BMD
(MajGen O, J. Ritland), 25 Jul 60, Ritland files.

Extract from Rpt, Review and Recommendations of USAF
Satellite Reconnaissance Project SAMOS, prep by DDR&E
COMINT/COMSEC/ELINT Advisory Group, 14 Jul 60, in

Ofc Miss and Sat Sys files, Samos, Jul-Aug 60,

- Memo for Record, MajGen O,J, Ritland, Cmdr BMD, 26 Jul

60, subj: Telephone Call from Gen Cooper to Gen Ritland,
in Ritland files,

Ltr, MajGen O.J. Ritland, Cmdr, BMD, te Col P.J . Heran,
Chm E-6 Source Sel Bd, 30 Jul 60, subj: Letter of Instruction,
in Ritland files. C :

Memo, Col F,C.E, Oder, Asst D/Cmdr Space Progs, BMD,
to Gen H. W, Powell, V/Cmdr, et al, 2 Aug 60, subj: Meeting
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34,
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with Aerospace on New SAMOS Program; memo, I, A, Getting,
Aerospace Corp, to MajGen O, J, Ritland, Cmdr BMD, 3 Aug
60, subj: Reconnaissance Satellites, both in Ritland files.

Interview, MajGen R.E, Greer, Dir/SAFSP. by R.L. Perry,
Hist Ofc, 6 Jun 63; ltr, LtGen B.A, Schriever, Cmdr ARDC,

- to Gen T.D, White, C/S USAF, 19 Sep 60, subj: SAMOS Program,
-in Ofc Miss and Sat Sys files, Samos Gen, '60,

Presn Sum by Lt Col J.L, J ochim, Samos Ofc, AFMBD,
6 Aug 60, subj: SAMOS, Revised Dev Plan, in Ritland files.

TWX RDG-6-8-14, LtGen B.A, Schriever, Cmdr ARDC, to
Maj Gen O,J. Ritland, Cmdr AFBMD, 6 Aug 60; TWX WDG-
6-8-20, Ritland to Schriever, 7 Aug 60, both in Ritland files.

Presn Sum, Jochim, 6 Aug 60; Tech Work Stmts, 8 Aug 60,
subj: Samos, E-6 Payload; Itr, MajGen O.J, Ritland, Cmdr
AFBMD, to J.H. Brown, LMSD, 10 Aug 60, subj: Soliciting
for SAMOS E-6 System, all in Ritland files, '

Memo, initialed by MajGen O, J, Ritland, Cmdr BMD, 1 Aug 60,
subj: Release dictated by Col Gilman, USAF, in Ritland files,

Interview, Greer by Perry, 12 Dec 62; memo, LtCo

NAdmin Ofc, to Spec Asst to Dir/SAFSP (Col J. W,
Ruebel), approx 1 Sep 61, subj: Documentation of Samos Pro-
gram Office Personnel . ., . » in Phelps file; interview, -
BrigGen J. L. Martin, SAFSS, by Perry, 8 Nov 63.

Memo, T.S. Gates, SOD, to SAF, 10 Oct 60, subj: Reconnais-
sance Satellite Program, in Ofc Miss and Sat Sys files: Sat
Progs, 37-6Q, Vol II.

Ibid » Itr, J.S. Lay, Exec Secy, NSC, to SOD, 1 Sep 60, subj:
Reconnaissance Satellite Program, in Air Staff files.

Interviews, Greer by Perry, 9 Oct and 12 Dec 62,
SAF Order 115.1, 31 Aug 60, ~subj: Organization and Functions

of the Ofc of Missile and Satellite Systems; SAF Order 116.1,
31 Aug 60, subj: The Director of the SAMOS Project; ' ARDC
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-Ops Order 60-1, Sept 60, subj: '""Operational Order for

Satellite and Missile Observations System (SAMOS); Memo,
D.C. Sharp, SAF, to C/S USAF, 3l Aug 60, no subj; all in
SAFSP files.

Memo, J.H, Douglas, Actg SOD, to SAF, 6 Sep 60, subj:
Revised SAMOS Development Plan, dated 1l Aug 60, in SP
Samos files, R&D-1, Aug-Dec 60; Dev Plan, Samos,

1l Aug 60; presn slide, "Funds, " approx Dec 59, in Phelps file.

Memo and incls, -D.C, ‘Sharp, SAF, to C/S USAF, 13 Sep 60,
no subj; in Ritland files, (A draft of the memo in Ofc Miss
and Sat Sys files indicates that it was actually prepared by
Col J.L. Martin, Gen Curtin's deputy, presumably on Under-
secretary Charyk's instructions.)

Memo, J.H. Douglas, Actg SOD, to SAF, 15 Sep 60, subj:
Reconnaissance Satellite Program, in SP Samos files,
R&D-1, Aug-Dec 60.

Ltr, BrigGen R. E, Greer, Dir/Samos Proj, to Cmdr BMD,
15 Sep 60, subj: Establishment of Samos Project Office, in
Ritland files,

Ltr, Schriever to White, 19 Sep 60; White replied, by ltr

29 Sep 60, that he appreciated the suggestions, that technical
committees had been esiablished, and that an information
plan keyed to R&D was being constructed.
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VI NEW DIRECTIONS IN SATELLITE RECONNAISSANCE
(August 1960 - May 1961)

Technological considerations played an incidental role in the
August decision to shift Samos project responsibilij:y from the middle
echelons of the Air Force to the Office of the Secretary. The impli-
cations of the U-2 affair, high-level disenchantment with the tortuous
processes of convex;tional Air Force program management, the resis-
tance of the Air Research and Development Command (ARDC) and the

" Air Staff to Samos.policy decisioﬁs made at the secrétariat level, and

the shift in program -objectives from surveillance to reconnaiséance ‘
were la_rggly innocent of technical m§tivation. Although the simmering
readout-versus-rec'overy controyeruy of 1959-1960 had a basis in
technical uncertainty, financial factors were more important than
technical factors in the eventual shi.ft of emphasis to recovéry modes,
The dichotomy in vi;eWpoints on concurrency and on who should operate
reconnaissance satellites was unaffected by specific program achieve-
ments--or their absence,

Neverthelesé, technology helped reshape the Samos Program in
the late months of 1960 even though mé.nagement and organizational -
matters held the spotlight. The decision to develop a new surveillance

system was the most obvious facet of Samos realignment during that
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period. Thereafter, the fact that technical and policy decisions were

“handled as one tended to obscure the fact that technical progra.m matters

were receiving increasing attention. Once indecision on how the prograrﬁ
should be conducted had been elimina.ted, it bec;me possible to concen;
trate on what should be done. Insulated from the inpufs of multi-layers
of command-level and Pentagon officials, Brigadier Genér_al Robert E,
Greer an& Undersec-retary J. V Charyk could devote attention to
selecting the best possible course of program vdevelopment' and to seeing "
that it was .pursue_d to a meaningful conclusion. In itself, that circum-
.staﬁce substantially reduced the con.fusiqn and uncertainty which had
characterized the entire Samos effort until late 1960. _

Tho#e whose views were influential in charting a new course for
Samog were relatively few in numbeisv. The shift in emphasis from
readout to recovery had been urged late in 1959 by Harold Brown and
John Rubel of the Directorate of Defense Rese;rch and,vEngineering.
As he became increasingly‘fami‘liar with the details of Samos, Charyk
gradually changed l?is views on concurrency, operational responsibility, .
and readout (particularly 'on the 'neéd for elabbr.ate gréund stations) in
the period between March and June 1960. The e’mel;gence of new recon- ..
naissance requirements, early in july 1960, ‘and their basic shapé,
certainly were influenced by the abrupt termination of £he U-2 program_

-as well as the continuing disappointments of the Corona program.
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With allowan_ces for differences in detail and intensity, the _
paths laid out by ARDC and Air Staff officials generally included
concurrency and placement of prime development emphasis on readout
mod.esv of satellite recor/maisaance. Strategic Air Command control of
the reconnaissance process' was generally assumed, though there was
no commc‘m'a‘greement on the timing of such a move. Concurrency,
readout, and SAC o;;erational responsibility for Samos were inter-
dependent; none made sense without both of the others.

At the program office level, concurrency, readout, and SAC
control of operations were not highly regarded theses. Colonel William
G. King, Jr. had been Samos Project director since July 1959, ﬁis
immediately previoﬁs' eiperience had involved repairing and ministering
to a grie§ously mismanaged Snark missile program. He had not been
long with Sarhoé before concluding that the pr¢gram was badly over-
exten‘ded, and like. ﬁrtudly all space-program specialists in BMD he
quickly decided that concurrency was wholly inappropriate for satellite
development. Duripg the spring of 1960 he had consistently urge& the
advantages of recovery over readout, had argued to a hostile Air Staff
that the Corona management approach was more appropriate for Samos
than the then-accepted Program philosophy, and had persistently urged

program simplification. His views almost certaihly influenced Charyk's
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27 May 1960 instructions to employ "off the shelf" and Ycurrent

. %
state-of-the-art" techniques as a means of Samos program acceleration.

%*

The matter of how greatly Colonel King's views influenced Under-
secretary Charyk cannot be entirely resolved. Surviving documents
clearly indicate, however, that Colonel King was well ahead of his
contemporaries in urging cancellation of Subsystem I, termination
(or complete redirection) of the readout pProgram, creation of a new
recoverable-capsule photo-satellite, and establishment of management
by exception' channeéls for the Samos program. His recommendations
met with a tepid reception in BMD headquarters, a cool response in
ARDC headquarters, and icy blasts from most of the Air Staff. (The
Assistant Chief of Staff, Intelligence, considered King's views on
readout and Corona indicative of disloyalty to the Air Force, which
suggested both the intensity of the Samos controversy and the objec-
tivity displayed by some participants, ) S

The DDR&E viewpoint, particularly as expressed in reports
prepared under Dr. W. O, Baker and Dr. B. H. Billings, was much
closer to the real world than anything that emerged from Air Staff
deliberations during the first half of 1960. It is worth noting, however,
that the most sweeping DDR&E recommendations for program reform
did not appear until after the U-2 affair; Baker and Billings took their
final stands in June. King and Charyk had resolved their respective
doubts by May. The frequency of briefings, presentations, discussions,
and 'think papers" during the February-June 1960 period, and the high
mortality rate of documents in that period, make it quite difficult to
trace either the origins or the fates of most proposals. Nevertheless,
this much is clear: by mid-May 1960, King and Charyk were in general
agreement on what should be done to improve the status of the Samos
pProgram; King had arrived at such conclusions first; at least one
careful analysis prepared by King reached Charyk without going
through chain-of-command sanitizers; and the several echelons -
between King and Charyk were not at all in sympathy with their viewpoints.
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It is also clear that various technical developments entirely
independent of the background Samos controversy began to influence
the program in the spring of 1960. On 24 March, more than a month

‘ before the U-2 affair and two months before Charyk's policy pronounce-
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estimated that the system could be made available in a rel//s.tively brief
‘time because the technology was well within the current state-of-tl.ae-art.v
Prov1dmg six- to erght-foot ground resolutioxr and covering 97 per cent
of the vital target areas, having a five-day orbital life,. the proposed
reconnaissance system generally conformed to the ground rules specxfied

by Charyk. It consJ.derably surpassed in promised performance the

requirements subsequently detailed by USIB. M
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In a fashion that was not unique with Eastman Kodak, the firm
circulated the essentials of its proposal through other than the "nox;mal" :
Channels at WADD. In a mid-June conversation with Charyk, Dr. E. H. |
Land described the i:r0posed_ system in highly favorable terms. It is
probable that Eastman also submitted the proposal to the CIA; that
agency certainly was familiar with the technical details as soon as
was Charyk. - |

Later that month, at Charyk's request, the company forwarde_d

to the Undersecretary a copy of the technical proposal for %
) A 2
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On 5 July, after having digested the ‘ proposal, Dr.
' . . \

Charyk met with A, B. Simmons of Eastman Kodak to discuss both
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Although Eastman was gravely concerned with keeping knowledge
of its two proposed approaches closely confined, that was particularly |
difficult in the existent eﬁvironment; By late July, details were
generally known throughout the Samos structure, within the Reconnaisg-
sance Laboratory at WADD, and in several elements of the Air Staff,

< :
It that General White mentioned to General Greer
N\ ~aan . .
during their meeting on 3 August; what he apparently did not mention -

was that one day earlier, on 2 Aﬁgust. the Air Staff had déc_ided to
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made available to support the program.

What followed, for nearly a week, was a small comedy of

errors. Pentagon instructions to WADD to act at once on the”
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propésal brought an anguished response from Wright Field that the

proposal had never been formally submitted there, having been

. . V7 ‘ ‘
originally prepared for a competitio ‘
Z 7

had won. No copy was available at Wright Field. Reconnaissance

Laboratory officials quietly ¢ontacted the local Eastman Kodak

Y e A I YNNI I10121 12022 01111117t

been left w1th "a high USAF official.'" That advic'e, transrhitted to
Eastman's home office at 9 p. rn.‘ on 5 August, brought a 10 p.m.
call from Simmons, asking if Charyk was the "high oﬁicial" meant,
The Kodak represe: ative in Dayton told Simmons that the Air Force
was "'sincerely interested" in starting a research sequence leading
to operational hardware. Simmons remarked, tartly, that Eastm;an,
had originally proposed nothing more than a breadboard model and
that the suidden upsurge of intefest was rather startiing.

In the meanti'.me, the Pentagon instructed WADD to proceed
as far with“ “ould permit and that more

R , N - A

money would «ertainly be approved later. . Further conversations
between Wright Fi. ld and Rochester c;used Sir;:mons to retreat to

the local CIA office, from whence he could privately phone the responsible
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Air Staff office. Eas-tman, he remarkeé, felt that WADD's participa-
tion implied "rather routine handling. " On the contrary, he was advised,
WADD was in the process of getting increased authority, Somewhat
cynically, Simmons said that ""his bosses" were certainly interested
in working on a "biggér program, ' but that they would prefer to work .’
with the people building the vehicles--BMD. Simmons also expressed
concern at the widening circle of knowledge, mentioning that he had
Charyk's agreement to limit the number of "witting" individuals, >

As it'happene;l, Eastman Kodak's obvious reluctance to under-
take thmprogram under ''mormal' Air Force operating
procedures coincided_ in time with the decision to shift Sa:mos manage -
‘ment to the Air Secretariat level, On 13 August, cor;'zplying ‘with
instructions from Charyk, the Air Staff rescinded that portion ;af the

*
original directive which passed responsibility to WADD.

% .
The attempt to bring Wright Air Development Division's Reconnais-
sance Laboratory more immediately into the Samos program wasg part
of a long-term effort to find a broader mission for the entire Wright
Field complex. It was also, almost certainly, part of General
Schriever's wide-front attempt to fix Samos responsibility firmly
within the Air Research and Development Command. While theRecon-
naissance Laboratory employed many highly qualified scientists and
engineers and would surely continue to make major contributions to
the advanc ement of the photo-reconnaissance arts, there was an
vbvious reluctance on the part of many in industry and in the Air
Secretariat to entrust Any new major program management responsi-
bilities to WADD. The ""coordinated program approach” then being
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- \ . . .
Procurement o‘ork was to be undertaken through BMD

‘channels and was to be managed as part of the total Samos program
rather than as a separate camera development Project,
The shift .of responsibility to BMD meant, in practice, that

the existent Samos program office became the Air Force focal point

fomcti‘vity. - Eastman readily accommodated the notion

of operational hardware development rather than an experimental
clamelja p;égram. In brmrdﬁg copies of the earlier studiég to BMD
on 13 August, Eastn;an px;éinosed a 90-day Phase 1 stage (design to
mock-up) to cost \“ and a subsequent Phase II effort to include
design, construction, test, and flight test of dévelopment models and
prototype camera systems. Eastman noted the impossibility of
Projecting development coéts until completion of the Phase I activity

‘and acknowledged. the uncertainty of compatibility between the camera

system and available boost, orbit, and recovery subsystems.

LISt e o 224

WWWW//WWWW

urged by ARDC promised to involve semi-autonomous elements of
several divisions in a single technical effort, thus diluting the
effectiveness of the decision pProcess and making major elements
of the Samos project dependent on actions that could not readily be
controlled by program managers. Distrust of WADD competence
was inherently part of the wider-based effort to make Samos a
special agency assignment. .
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Within 24 hov:1rs of receiving the Eastman studies and the |
summary proposal, BMD was processing a letter contract,
Functional transfer of responsibility from WADD and authorization
for sole vsource procurement (without competition) were.part of th

5 :
process,

At that point, yet another factor wa# introduced into the
equation. Space Technology Laboratories (STL) in August had
responded to an eariier BMD iﬁquix_-y into the feasibilit.y of covertly

- launching and‘operaéing an orbital reconnaissance system. STL had
atte.rnpted to specify means of satisfying three basic criteria:
definition of an orbital life and vehicle attitude adequate for the
collection of useful pho*ographs of Soviet ground installations; an
écceptable compromis.e between good photographic resolution ﬁnd-
system simplicity; and cove'rt launch from within the continental
United States. ' For purposes of study.and analysis, STL projected
a desired first-launch deadline of July 1961,

The scheme ‘that STL proposed in August 1.96’0 was bésed on
inserting an Atlas D nose cone into a polar orbit. Fired south from
Point Arguello, the reentry vehicle theoretically could make 16 passes
before reentering. (The orbit was arbitr‘_arily established to provide

90-minute circuits, so 16 passes would require 24 hours,) The vehicle
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was to be spin stabiiized, was to include a 24-inch focal length
panoramic camera, and was to empioy five-inch film exposed in
40-inch strips during alternate axial rotations. Alignment of the
spin axis to insure that it would be parallel to the ea,rth durihg the
critical period of each pass would provide .good camera orien'tation.
Recovery of the film capsule ( comparable to the instrunhentation .
capsule in a test ICBM warhead) was predicated on use of the well -
"pz oved AVCO Shape 52 reentry vehicle and a para.chute. In mahy
of 1ts technical deta:.ls, the STL proposal of August 1960 was strongly |
reminiscent of the March 1958 Lockheed-Fairchild approach which.
had led ultimately to Corona .

'I'he ""covert launch and opera_f:ion" requirement was to be
satisfied by a public explanation that repeated passes of a warhead
in a polar orbit were being used to meashre the effectiveness of the
ballistic missile ‘early warning system.  After the ground stations
had taken "sufficient" inétrument readings, the nose cone would be
"directed" to assume a reentry traje.ctory. thus simulating the actual
Penetration of a ballistic missile warhead.

Although plahsiblg in a gen-eral sense, the cover story had one
major conceptual flaw, In order to obtam useful photographs, the

camera would have to remain in a rela.txvely low orb!.t. But meaningful
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tests of the éarly warning system required a good simulation of

actual warhead track: high orbit and steep reentry,

Introduction of the covert operation proposal, known as

% ,
/further complicated the task of reshaping the total Samos
% 7

effort. Apart from the E-1/E-2 and F-1/F-2 readout programs,

which still existed in depreciated form, Samos project activity
included the E-5, the E-6 evaluation, and Eastman'sm
system. Additionally, the receipt of the first Corona photographs

on 24 August had thc-u'ough.ly upset earlier no;:ions about the feasibility
of a '"cheap and s&mple" approach to satellite reconnaissance.

On 20 Septer_nber, less than a week after General Greer's
office acquired a legal existence, Dr, Charyk, General Greer, Colonel
Paul Heran (chaii'man of the E-6 evaluation board), and Lieutenant
Colonel James Seay (the chief procurement specialist in Greer's
organization) met in the Underlec;'etary's office to considei.- an

7
immediate course of action, After discussing bo&Mnd
S A

eviewing the status of the readout and recovery
N .

approaches, and considering other current uncertainties, they agreed
to pursue a'two-phase approach which would include both E-§ and

N More important, they agreed that“

would be covertly developed for eventual clandestine operation.
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- Decisions on what techmques to pursue and how long to continue each

had to be put off untﬂ the results of the Phase I“ design
%
effort had been completed
. ‘ //’

to fund the covert activity through the remainder of calendar year 1960.

8 to be made available

Additionally, the meet ing produced a formal policy of conducting the

entire Samos effort under a significahtly more dense security blanket

- than had been the case in the immediate past, 7

The decision to proceed with a covert program was neither
sudden nor starthng. Charyk had discussed the idea with Drs. John
Rubel and George Kistiakowsky at least once during the week before
tl;e National Secuﬁty Council meeting of 25 Auéust, and there apparently
was some discus sionbof the proposition during that meeting, though it
did not find its way into the minut;es.8 It was almost an obvious co'urse, R
in any event. The Air Force had widely pﬁblicized Samos as a recon-
naissance satellite, being at least partly responsible for the Soviet

Union's gradually hardening contention that reconnaissance from space

‘was military activiiy which should be forbidden by international agree-

ment. It was entirely conceivable that political necessity might someday
require the United States to sign a "no space reconnaissance'’ agreenient
with the Soviets., Should the "official" Samos program have to be

cancelled, for any reason, a covert effort would remain the only feasible
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vsource for vital inteiligence information on heartland activity, Corona,
in its original configuration, was inadequate insurance because of its
resolution limitations and generally shaky performance record. Having
an alternate reconnaissance program with greater promise of ‘providing
the required information on Soviet installations thus became an inevitable
element of national policy.

The;e was a second aspect to covert development of a reconnais-
sance subsystem. Should the political climate remain relatively stable
and the several knovi;n Samos systems survive the uncertainties of
development, it would be highly profitable to have a concealed technical
capability for very high resolution satellite reconnaissance. The general
specifications of the E-6 were among the most ill-kept of secre.t- .
Technical detau‘s had actually been published in one widely circulated
aeruspace magazine;* Although the Soviets might well be suspicious
of such a disclosure, reasoning that no great power could unwittinély
be so indiscreet, it was also posesible that the traéicomic record of
lax Air Force security and th?_t service's notorious fondness for
publicity would induce Soviet int‘e.lligence experts to accept the specifi-
cations as valid. in'that case, the ability to fly a camera capable of

2.5-foot resolution in a satellite ostensibly designed for cameras of

*
Aviation Week.
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109 to 15-f<;ot resolu'tion would constitute a highly useful reierve. It
would, in effect, invoke the classicai doctriné of technological éurprise
with the additional a:dvantage that initia.l eénployment of the superior
device need not bec ome known to the prospective enemy. *

Ger;eral Greer, whose respoﬁsibility it would be to see that
the various aspects -of the newly approved Samos effort were carried
to fruition, found himself with two basic objectives that were not
necessarily compatible. The first, derived from all of the sﬁdies
and suggestions of xﬁid-l960. was to accelerate and i.uiprove the recofx-
naissance satellite effort--"a periodic phenomena since the fall of 1957, "‘.
as he characterized it. Ina note to Dr, ¢har'yk e;rlj in October he
remarked of the ”'ﬁaoney is no object' exercises': 'As a minor partici-
pant in these [recurrent] - « . flaps, I gradually lea;-ned the rules of
the game and at thé -8ame time gained some perspectivg which I believe

is relevant to the current sxtuation. "

*

The point of origin of the ""technological surprise’' philosophy remains
uncertain., Unlike the notion of developing a reconnaissance system

‘which would remain available in cage the official Samos program had -

to be cancelled for some political reason, "technological surprise' was
little discussed in contemporary documents. Nevertheless, it was
almost certainly considered in the October-December 1960 period when
the outlines of SAFSP organization and objectives were taking shape.
It certainly was a factor in the more gradual program evolution of
early 1961, It depended, of course, on the premise that operation of
Some reconnaissance satellite would be accepted--or not opt};osed--

d

by the Soviet Union,. but that capability would be concealed.

1 :
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Realistically, Greer concluded that the simplest, most direct way -
to get results was to '"pump more money into the system, " although
that techn.i.qﬁe invoked the inherent risk that "one may pay a high
price for a small gaio. "' Greer added, "The commodity that makes
Sammy run at my end of the busines.s is money. The effect of all
the words I use to contractors is dwarfed into insignificance when
‘compared to the effect on them of cutting off money or adding money.
_This gets their attention and is the fundamental yardstick the contractor
uses to determine how serious one is on a given issue. "

His solution was to try for the least expensive progra.m that
could be based agamst approved schedules, or the best schedules
that could be arranged in the face of a fixed and limited budget. His
preference, he told Dr. Charyk, wo.s to "oosen the purse strioge by
a significant amount [and] « o o« put more emphasis on early performance
and less on ecooomy. nl0

The second major objective, apart from strazghtforward program '
acceleration, was to conduct a covert program. The Air Force was
accustomed to rap:.d changes of direction in programs -and could c0pe
with them but had little expertise in covert research and development
The real dxfference between a '"covert" and a highly classified program

was not at all well understood, largely because the Air Force had‘in
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the past remained on the periphery of covert activity. 'Black' aspects
of Genetrix, the U-2, Corona and similar Programs in which the Air
Force had to some degree been involved had been entirely managed

by the Central Intelligence Agency--although CIA drew freely on euch

-Air Force technical talent, resources, equipmeut, and skilled personnel:

as were available. ' Locating and extracting information on how to'
conduct a covert program was a delicate operation. A minor blunder,
a slightly indiscreet query, would compromise the effort because the
mere expreesion of interest suggested that the questioner might be
trying to set-up a covert actiyity in his own area.

Some of the‘trappings of undercover work seemed unneceseerily
melodramatic. The Air Force security system tended to operate much
like an exclusive club, rights of admission being determined by posses-
sion of a top secret clearance, sufficiently high re.nk. and generous
interpretation of the classic "need to know' rule. The original Atlas
PTogram was a case in point. 'I‘he most that could be expected of
security within the Azr Force was to obscure detalls of progress or
Program status; "normal" Air Force security had never succeeded in
concea.ling‘ the existence of a program or its goals, Although the '"club''
outlook and the irrepressible habit of making presentations at every

opportunity contributed to the general laxness of security within the
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Air Force, the chief oifeﬁder was the system of required reports;-
chiefly financial. Generations of military leaders had grown up in
the conviction that an attempt to conceal or obs'cure the details of
financial transa’étions and contrécts was immoral. It was standard
practice to focus a harsh white lvight on every activity that featured
the exchange of goverﬂment money. Safeguards w;re 'so e.labbrai'::em .
that there seemed no conceivable way of letting contracts without
bécoming enmeshed 1n the intricate formalities of Air Materiel Command
procedures--in which hundreds of people were necessarily involved.

- General Greer early concluded that the most diffiéult fask he
faced was keeping his financial dealings out of foreordained channels.
If it became known that his organization had quietly sponsored multi-
million-dollar work on cameras and satellites, the implications would
at once be obvious to every clerk and junior officer who processed
financial records. But after considering the prospect,‘ Greer concluded,

Perhaps cynically, that the Samos program director could do Quite a

lot of covert purchaéing and contracting without alerting the materiel

7

command,
///////////,,/,IIIl"’/lllllllll’llIIIIIIm ............ i
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Many problems of operating a covert program were familiar to

the original Corona team but new to Samos. A cdmplete break with
t;adition, custom, - and established habit certainly would be .neecied if
Sameos was to include.a covert aspect. It had been Genebral Greer's
observat.ion that in the conventional military oréanization evéry officer
exposed to a closely held piece of information immediately experie-nced
an overwhelming compulsion to inform his immediate superior, while

all commanders reacted by deciding that it was absolutely e#senti#l

to brief certain 'key members" of their staffs.* The inevitable result'
was early and complete loss 6f security, follo'wéd by powerful pressure |
to maneuver the entire system back into 'normal channels. ' Greerv

was particularly concerned by the reflex tendency of military personnel _
to retreat into c;rda.ined procurement channels, noting ruefully that

""when your contracﬁng, financing, and comptrolling are 'normal’ it

* ' :

Undersecretary Charyk ultimately had to forbid both General Anderson
and General Schriever to pass knowledge of covert Samos programs
downward in their headquarters; General Greer had to flatly forbid one
procurement officer to brief an unknowing superior; and early in 1961 _

- several members of the ARDC staff had to be ""debriefed" of information
they had acquired rather casually. The whole had overtones of Poe's
"Imp of the Perverse, " the tale of a perfect and unsuspected murder.

Poe imbued the murderer with a compelling need to confide in somebody--
anybody. He could not resist. General Greer hoped for a happier ending.
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matters little that your cc;mmand and communications are direct,
'Sooner or later the powerful pull of the fmanczal management process
- will align the rest of the management machinery with itself, " 1
Appreciating that ""developing a capability for certain programs
is a technique and . . . almust an end in itself, " 12 Greer set out to
obtain the basic ingredients '_of authority needed to perforrﬁ his assign-"
\
ment. The difficulty was that nobody knew precisely what was required
iﬁ th procurement realm. First steps, therefore, were in the direction
of simplifying contracting procedures so that the basic Samos effort
could be more expeditiously handled. In October, Generél Greer
succeeded in having Major General T, P, Gerrity, the Ballistic Missile
Center commander,-. invested with authority to approve reconnaissanceb
satellite contracts to a limit omubject only to secretari;l- »
74
level determinations and findings. "Open" procurement of such items
as boosters and launch stand modifications received concurrent
authorization. .13

In the matter of covert contracting it was early apparent that

the only way to circumvent all the requirements for reports and
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Since one of the major goals of the Samos reorganization ha

been to accelerate the entire process of satellite reconnaissance, it
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was in some res’pects as important to remove obstacles to rapid

""open'! contra;:ting as to invent techniques for covert pProcurements.
Moreovef. the National Security Council decision to segregate Samos
fx;om the remainder of Air Force research and development, together
with subsequent directives that cut across establiihed channels of
command and communication, provided an excellent means of occluding

the whole of the Samos projéct. The October 1960 action that gave

1////////////////////////////,,11'l,,,,,11//////////////////1111//1ll//////‘ SO LS S S S S AELS LSS, AIAILLI S

//////Mm///WWmWWWWW

. major commands were formally notified of these new facts of life and
of the spec ial status to be accorded Samos thereafter. The notification
boldly stated that neither review and approval authority nor the right
to proéram briefings was implicit at aﬁy llevel between the program
director (Greer) and the secretary's ofﬂ_ce (Charyk). At the same
timé, General Greer was formally assigned to the secretary's office
with additional duty as BMD vice commander, For nearly two monthé,
since'the. time of hig original selection, Greer had legally been a
"pi‘imary duty" vice commander and thus subject to the orders of both

the BMD and the ARDC commanders,

Basic policy questions involving what aspects of the program

should be emphasized, how the covert activities were to be approached,
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and how the new techniques of program security were to i:e activated
were la.rg_ely res_olveﬁ in October, November, and December 1960. A
key indicator was Dr. Charik's ruling that no public announcement of
the pending E-6 sour'ce selection would be made either by the Air Force
or by the selected contracfor.

A new i:nblic information pib.n being' constructed for Samos was
to be based on the thesis that it is no longer in the national interest
to felease. detailed ihformation on the SAMOS project. " Bagics of the
arrange‘ment were made known to BMD on 4 November--including the
" caution that ‘there was to be no public announcement of the new policy,
If necessary, however, BMD was authorized to answer questions about
. the E-6 competition by stating that Eastman had been given a ;:ontract
to develop ' 'photographic! components' and Martin a contract to develop
"a recovery capsule. " 16

In point of fact, the skeletal information that reached the
Ballisf.ic Missile Division contained little more than instructions

to award contracts to Eastman (photographic subsystem) and Martin

(applied research in the area of maneuverable, lifting body reentry

*

Queries concerning the outcome of the source selection process were
to be directed to the secretary and answers were to be based on the
proposition that anything which could be successfully denied would be.
Thus, since the fact that an E-6 '"competition" was in process had been .
widely circulated within the aerospace industry, the question "Hag an
E-6 award been made?' was to be answered merely, ""Yes."
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vehicles) and to expand existent Aérospace Corporation contracts to
cover systems engineering and technical direction of the E-6 dosvel.olnrnent.17
During the first week of November 1960 a second set of key

decisions emerged from a series of Pentagon meetings. Undersecretary

Charyk and General Greer discussed the available technical options in

: 2
greater detail and agreed to drop further consideration of thm
, | %
W/apprnach. They reconfirmed their determination
/2

to conduct a covert reconnaissance operation, nonetheless.. Charyk
épproved further study of the concept of encasing a camera in an orbiting b_
missile nose cone and using the "warning system test program'' as a

18

cover for reconnaissance flights,

A new and highly significant innovation of the early November

meetings was the

L U % . ‘
e 8 Charyk agreed with General
% //A

s
Greer's suggestion that

= L LA 44

e T o

P . 7777 7
mdeyeloped a suitable ballistic reentry vehicle. By
4
l/
keeping the physical and environmental limitations OW

compatible with one another. it seemed possiﬁle to develop and test
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N thout any outward indication that such a program eiisted.
The institution of rigid security controls over the whole of the Samos
operation would grez;tly enhance the possibility that the scope of the
i:otal program could be entirely hidden, Thus "technological surprise'
became a goal of the new Samos. program;
Before the plan could become cffe_ctive. however, program -

managers had to dispose of the widely dispersed evidence—

camera de'ireIOpment 'exigted. As had been true of "Project II'.' in early

1958, and of Carousel in 1959, * the proposed wevelopment ,
: ' A\

program was so widely known that it would be necessary to invent and .

circulate a pa,latablé reason‘ for éancelling an essentially rea.sonable

approach to satellite reconnaissance, Project personnel aéhieved

that end by having BMD terminate the Eastman study contract fof

//////////////// LI 00001  tpa........osrrrgssrd kil fVsssssrren--- - LSS 1S 5 725 52T I

Simultaneously, the Samos office drew up the first of its "black" contracts,

authorizing Eastman to continue the development as a covert effort.
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See Volume I for details.
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time compatible with attainment of the desired objectives, Lockheed,
- which ultimately became involved by virtue of the decision to use Agena
as a stage in the total system, essentially did no more than supply a

semi-standard vehicle .7/

Eastman chiefly relied
V.
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- operated under the seme e:gtremely rigid '"need to know" ground rules ‘

20

" as the Samos office. :

”f the same period generally established a
7 . .

Ehilosoghz for SAFSP activity but fell short of constitutix_:g a policy,
In some respects, specifications of the program office trans_fermed
philosophy into policy, * but in other regimes more formal action
seemed required, |
Although the changed cireumstances of the Sainoe program
' sheuld have been obvious to all of the Air Force by October, there
still were i.ndications that in some quarters the passing of the old o
order either was not understood or was not accepted Late that month
Air Force headquarters advised the Air Materiel Command that it

would be well to plan for operational-use logistic support of »>amos.

using the operational dates listed in the "latest" program guides.

Some three weeks later, the Strategic Air Command informed ARDC
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that the "requirement' to turn both Samos. and Midas over to opera- .
tional commands at the earliest possible nroment was "still valid
and must be recognired. " Shortly thereafter, ARDC issued an
operations order (which had been in Preparation since late September)
that at least 1mp11ed if it did not specifically define, a consu'lerable
role for the research and development command in the conduct of the
Samos program.

General Greeér's office, following a post-publication review of
the operations order, decided that it was generally in concert with
earlier expressions of proj.e‘ct objectives. Less charitably, some of
the pruject staff merrnbers charac.teribzed it as '"harmless, erren
though it implied an unwarranted element of ARDC projec_t authority. 23
The Air Staff and Strategic Air Comtnand viewpoints were another
matter, so on 6 December Undersecretary Charyk sent a pair of
memuoranda to the Air Force Chief of Staff which restated the objectives
and operating principles of the Samos effort. |

The first of the papers was classified secret but was ""white"
and was obviously intended for general "circulation among those whose
seeurity clearances end Positions made them members of the ''club, "
It set forth several ltey theorems': (1) Samos "should be regarded as
an R&D program aimed at the exploitation of various promising recon-

naissance techniques'’ (2) the program would nonetheless be oriented
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toward obtaining operationally useful intenrgence; and (3) the "nature - '

and character" of the eventual operational system were "complet’ely

conditioned upon the success of the methods which will be exploited

in the R&D program, " "Accordingly, " added Charyk, "effective’

operational planning can not be accomplished at this time. "
| Dr. Charyk observed that major resources were still being

expended in efforts having 'little or no connection with the new direc-

e

tion of the R&D proéram" (a certain reference to continued attempts to

retain Subgystem I) and that there was a ""'startling lack of knowledge
and familiarity with the reoriented program.' He noted with some
aépe'rity that many "unfortunate remarks" in public, repeated in the

press, were serving to make achievement of program goals most

.difficult and proceeded to specify policies that would reduce the incidence

of such occurrences:A (1) Samos_ was not to be included in the "normal"
program documentation published under 375-series regulationé; (2) as
necessary, General Curtm's office (SAFMS) would provide entries for
the Chief of Sta.ff's Pohcy Book for legislative matters; (3) the Weapons o
Board was not to "momtor" the Samos program and '"no reviews or
analyseo should be undertaken by the various panels. boards. and

committees'’; (4) operating-command reconnalssance requirements.
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- would be reviewe& as received; and (5) the Samos Working Group
should be dissolved. * |

In a separate note to General White (sent the same day, but :
marked ''Special Ha@hg" to insure that it would reach oplm
cleared personnel), ‘Charyk set forth for the first time the basvic
philosophy behind the new Samos program. He called attention to
the fact that ''very serious pressures' would be directed toﬁrd a
fully operational rec;onnaissance system and that it was essential,
therefore, to "maximize the reconnaissance take at the earliest
possible date and to attempt to obtain such information in as low key
a fashion as possible.' Since the greatest chance of program success
seemed to lie in conducting Samos as a long-term research and develop- -
menf effort and there were compelling national policy reasons for
avoiding any association with a military operational command “"'such as
SAC, " it was desirable to establish a ""combination research, dev;loP-
ment, and operatioﬂal program conducted under cover of research and
development. , , . "

Said Dr, ,Cha.lryk, ", . . it is not conltemplated that there will .be

" an acknowledged or normal operational phase within the near future.

*

. Dr. Charyk's use of the term "wasted ef.fort" in connection with the
abolished reports, panels, boards, and ""working groups" clearly
defined his opinions on the worth of such activity to the program.
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He added, ""the policies, actions, and procedures n‘e'eeée;;y
to Euppo_rt this confi_guration of the project are completely diffe;'ent
from normal policies, actions and pProcedures and will eertainly tend
to produce misunderstanding and criticism within normal organizational
channels." He conceded also thaf the problem was further complicated
by the fact that the "full story' could not be given to all who 'were
affected, adding, 'In fact, it must be held most closely 1.f it is to be
effective at all, " When progress was sufﬁcxent and national p611cy
permitted a change, a transition to "'a normal operatxegal program"
would be scheduled, - the undersecretary suggested, But, "in the
meantime, the program will include all essential elements to meet
the reconnaissance‘ requirements aﬁd to exploit the data so obtained. 24

Though phzfased with considerable finesse and in terms that

Probably would not cause the "in channels" Air Force to rise in r‘evolt,.

'Charyk's policy statement nonetheless represented a total rejection

of all operational command claims to deployable systems and of all
research and development command claims to management authority,
There was no real doubt that he intended to streamline the management
Process by eliminating ARDC influence (and procedures), to give the .

Samos program the nominal character of an extended research and

development effort, .and to make the Samos Project an operational
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organization which would essentially tre'at the Strategic Air Command
as merely another user of acquired data. An uninhibited converqation
between Greer and Charyk later in December made those‘ propositions
explicit.

Thinking through the implications of the several policy papers
that had emerged since the National Security Council decision of
August, General Greer concluded in December ti:at his real job was
to "gét pictures . . . in such a manner as not to precipitate a U-2
crisis in which the U.S, might be constrained to discdnti.nue SAMOS, "
and to insure the availability of systems which could covertly obtain
needed phf:tographs should even "low key" reconnaissance operations
becofne impossible. His immediate task, thén. was to create a real
ability to operate a .covért program, and his chief difficﬁlty of the
moment was that ""the military system for contracting and for dlspersmg'
money are very cleverly desxgned to frustrate a covert program. n26

' The elements of genera.l pohcy under which SAFSP was to
operate had been defined in February and appropriately c1rculated by
the end of May 1961. On 29 May, a classified Headquarters USAF
Office Instruction formally restated, for the benefit of the A}ir Force
at large, the program rationale that had been adopted. For practical

purposes, it was a formalization of Undersecretary Charyk's December
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1960 memorandum to General White, neither expanding nor- enlarging"
the instructions there defined. 21 Considerably more unportant was a
3 April "Satelhte Reconnaxssance Plan" which, though closely held,
defined in considerable detail and in formal fashion the actual "policies, .,
Procedures, and actions th be applied . . . in order to achieve the . , .
objectives of the national satellite reconnaissance program "

Those objectives were to enhance and protect the probability
of "adequate and timely data collection" without "inviting possible

political counteraction, " and to create a las.ting ability to acquire

reconnaissance information" in the event that circumstances should

force limitations, reduction, or even elimination of overt fhghts n

The s1tuat10n that pPrompted the covert effort was essentially

_that the overt objective of creating an Amencan satellite reconnaissance

system had been widely publicized, that regular flights (‘'overt and
acknowledged') with military objectives were scheduled to begin in
the near future, and that any indication of Vpregram success might
provoke both political counteraction and a military response from the
Soviet Union. Neither ‘was wanted,

The plan speciﬁed that:

As a firm basm policy, there will be no "operational"
overt satellite reconnaissance or any association of the
program with an operational command for an indefinite

time, and the- ‘overt satellite reconnaissance program will
be brought to a fully operational status under cover of
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research and development, and dperated indefinitely

under this cover. The policy expressed in the 6 De-

cember 1960 Top Secret memorandum from the .

Undersecretary of the Air Force to the Chief of

Staff, entitled ''Basic Policy Concerning Samos, "

will continue for the indefinite future.

Reflecting the urgency of technical efforts based on the political
environment, the'pc;licy document contained a forthright statement of
the need for more intensive control of project security and for the

~ maintenance of "a viable covert effort which has the feasible capability
of being sustained indefinitely after cancellation of the overt effort, '

Significantly, the objective of tightened security was to eliminate
.vi_rtually all public references to military space programs 'a'nd Qpecifi-
cally to prohibit public disclosur§ of the flight test objectives or results
qf satellite reconnaissance. Within such an environment it seemea
possible to culture :;1 covert effort . , . sustainable indefinitely in
the wa.ké of a forced public cancellation of i:he overt reconnaissance
program, and which can meet all principal intelligence objectives of
the overt prf;gram. " To that end, it was necesiary to conduct the
satellite reconnaissance aspect of th_e total Air Force military space
program so effectively that no indicators of the status of the overt
program would surface in public. The covert program, of course,

would be still more obscure--hidden even from many of those nominally

cognizant of the extent and progress of the overt effc:ari:.28
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Within eix months of the decision to shift Samos ‘management

to a higher level and to accelerate the pace of technical development,
- - the basic program ltad been completely overhauled. Quite apart from
the irnpot'tant new directicns technology was taking, pro;rarn o'bj'ec-
tives had altered 8o signtficantly that the new ptogram bore no
- resemblance to anything that had preceded it in Air Force experience.
The mass of detailed changes somewhat obscured but could not conceal
the fact that what had been created was a highly specialized pro;ect |
organization with unprecedented authonty. a capability to respond
rapidly both to new requirements and to direction from higher authority, |
and a set of goals that would have been technologically infeasible in a
pre-1960 environment, The concentration in a single relatively small
organization of very eweeping engineering and procurement responsibil-
ity, exemplary technical and managerial talents, and adequate financial
resources constituted a rentarkeble concessgion to the urgency of the
satellite reconnaissance effort. The assignment to such an orgamza-
. ‘ tion of responsibility for clandestine development of reconnaissance
systems was highly unusual; to make that organizati.on' ultimately
| responsible for the o operation as well as the development of a maJor

weapon marked a radical break with the past. Yet in a period of |

about six rnonths all_ of these innovations had been conceived, apptoved,

and applied.'
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The generation of a.policy did not immediately solve all policy
problems, nor did the deﬁnition of program goals eliminate all
program uncertainti:es. The relationship between- the clandestine
Corona effort and the part-concealed,. pai-t-clandestine activity being
conducted by General Greer's establishment remaiﬁc.d somewhat
uncertain, even though on 20 September 1960 Charyk had directed that
Air Force participation in Corona should be handled within the Samos
management structure, (A_rgg, the Army-originated covert mapping
satellite program, was the subject of an identical orde;'.) Colonel
Paul E. Worthman, Air Force Corona chief, found himself in a somewhaf
awkward position. Like his predecessor, Colonel Sheppard, Worthman
'had in many respects occupied a special-category management »poai‘tion,
exercising virtually all important Aig Force authority in Corona but
having no real Air Force chain of command either above or below him.
His contact vpoint>in the Pentagon had been the Advanced Technology
Office of the Air Staff, an organization‘.absorb'ed»b-y .G'enera.l Curtin
in September 1960, but for pPractical purposes he had originated program.
proposals (including proposed schedules, payloads, an& lagnch dates,
for instance) withou.t much concern for coordination with or concﬁrrence
by other Air Force echélons. Corona requirements had dominat;d the

"Discoverer! Program and pretense to the contrary was specious.
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The new arrangement brought a..bout fewer immediate changes
than might have been anticipated., Greer and Worthman first discussed
the essentials of their relationship on 20 October, shortly after Colonel
Worthman learned that the general was to be the West Cbast "focal
point" for Corona matters, Typicall&, Greer told Worthman he wanted
no changes in the existent operational and organizational arrangements,
| that Worthman would continue as the Air Fo:ce Corona (and Argon )
' direétor, and that there was no need to depart from esi;a'bli.shed'ccornrmm.i.;~
c':ation channels, (T.htis Worthman continued to deal with the CIA and
Corona contractors by means of a special crypto teletype network
created for that purpose. Suqh communication channels wefe not open
to the Air Force, nor were copies of Corona éorrespondence normaliy
furnished to members of Greer's> staff, )29

Although an éntirely co_mfortableAworking arrangement resul#ed
on the West Coast, .there was for the moment virtually no integration
of activity or personnel there, No opeﬁ antagonism was apparent, but
the divergence of interest between Samos and Corona suggested that
dangerous friction could have developed had the personalitie;» of Greer
and Wérthman been different, At the policy level, particularly as it
cdncerned security, differences in viewpoint resulted as much from the.
experience of the Corona peOpie and the rglatiVe inexperience of the

Samos group in covert activity as from any other factor, With
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justifiéaﬁon, Worthman's group took considerable pride in Coxtona
program achievements and in the fact that notwithstanding all the
discouragerﬁents of early years, Corona had returned and was con-
tinuing to return uséful intelligence. Cordna was-pex;forming precisely -
as the Samos program was not intended to perform, and the Corona
people tended to regist innovations that might change their circumstances
unfavorably, |
Members of the Samos organization, engaged in an entérprise
tenfold larger and more costly thaﬁ Corona, and convinced that the
highly sophistica.teci E-6 would shortly displace the theofetically less
capable Corona system, tendgd to be a bit superiof about the older
program. There was also the fact that relatively few of the Samos

people were cognizant of Corona achievements, while most of the

local Corona team members knew mre familiar with
Z ——
E-5 and E-6 details. (Even though they were aware mof

the principles of covert oper_ation,_personnel who

were subsequently given access to Corona program details frequently

expressed astonishment at the existence of Corona.) Most of the
Corona people were hearty supporters of a stereo version (Mural)
then beginhing development and were enthusiastic about the prospects

of the C'"" (pronounced cee-triple-prime) version of Corona nearing
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flight test. If the Samos People were cdnfident that E-6 would make

Corona obsolete, the Corona team was equally certain that improve-

' ments like C'" and Mural had a c ance of equaling or surpassing

anticipated Samos achievements--and at lesser cost ar;d sooner than
the Samos deVelopment schedule would permit.
In the light of such circumstances, it was remarkable that th;a
Corona and Samos "groups on the West Coast got along as well as they
.(‘lid.v It wa.s not that each group had uncritical confidence in the other's
good intentions, or 'good faitl'. In some instances a consequent lack of
full and free communication of ideas, both technical and procedural,
undoubtedly hampered one or both of the still separate efforts., But -- e

' ' %
on the whole the relationship was effective; damage was slight,

C %

This assessment is based on a series of discussions with individuals
who were engaged in both Corona and Samos programs, at all levels,
during the period August 1960-December 1961. Although the hallowed
traditions of historiography require a full statement of sources, I
feel no compulsion to specify who said Precisely what about the’ early
relationships between the ""Greer group' and the "Worthman group, "
The terms themselves are misleading, since General Greer and
Colonel Worthman had high regard for one another's talents, and the
members of the two ""groups' were not so much divided by different

potentially catastrophic differences worked so effectively together
and, in time, quietly blended. The viciousness of some intra-Air Force
''differences of opinion" is legendary, and the consequences of such -
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Contacts at the next higher level of organization were not

always so peaceable. Dr. Charyk early assumed that Corona should

come under his control, as part of the total satellite reconnaissance

"disputes' have occ'asionally been de .dly. There is no better indication
of the dedication, intelligence, and general good sense of Samos and
Corona program participants than the overall effectiveness of their
relationship during 1961, It improved later, when organizational
differences were resolved, but that was inevitable in the nature of
things, ‘

One aspect of Corona-Samos program relationships that has not _
been treated here is the role of Central Intelligence Agency partici-
pants in Corona. It was not, in fact, a significant problem in 1960
and 1961, and it remained a relatively high-level problem, with little
impact on the West Coast program office structures, until 1963,
Again, that may have been largely a matter of personalities. Richard
Bissell, CIA's deputy director, and J, V. Charyk, head of the Depart-
ment of Defense satellite reconnaissance program as Undersecretary
of the Air Force, had an effective working relationship that more than
offset the organizational imperatives their subordinates usually
experienced. Perhaps as important, in 1960 and 1961 the Samos and
the Corona working groups were comparatively small and were
mostly composed of individuals with long and generally happy experi-
ence in interactive Air Force-CIA affairs, Greer, Ritland, Worthman,
and Sheppard were veterans of earlier cooperative enterprises ranging
from Genetrix to the U-2; Bissell and his closest associates (Eugene
Kiefer, for instance) were similarly experienced. Finally, Bissell
and Charyk looked on satellite reconnaissance as a national activity
rather than as the unique province of one agency or another. The
lust of CIA and Air Force Program participants for one another's
assigned programs did not become an important consideration in the
national reconnaissance effort until Charyk and Bissell had left office.
(RP) '
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effort, and began by_ exercieiug as much authority as he could summon.

He did so with the implied approval of the CIA's deputy director, Bisaell.v
The peculiar chain of command for Discoverer-Corona program decisione
occasioned the first friction, Habitually, Corona launch schedulee--and ‘
thus Discoverer schedules and payload allocations--were determined by
the Corona group at BMD based on aduice from CIA. Intelligence'requxre-
ments were the basic Jjustification for establishment and alteration of such
schedules. Durmg the long drought when the first 12 Discoverer flights - o
had constituted one eontmumg disappointment, decisions had been almost
automa.tic; They were originated within the Cot'ona progr’am; surfaced
as recommendations t'rom the Discoverer program office, and forwarded:
from BMD to ARDC-headquarters for rubber-stamp a.pfro‘val. Theoreti-
cally, ARDC headquarters was the deciding'authority, with the Air‘Staff o
exercising a veto. Onc‘e the Corona ﬂights began returning "take "

automat1c scheduhng disappeared and the questl.on of who actually was

the deciding authority assumed some importance. In October 1960,

General Schriever decided‘ that the long-delayed biomedieal capsule for
Discoverer (''the monkey capsule’') should finally be flown. He instructed
General Ritland, at BMD, to construct an appropriate schedule an:d
General Ritland, with some trepidation, complied. When the altered

schedule reached Undersecretary Charyk, he reacted strongly He
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believed that biomed:.cal experxments leading to manned orbxtal flight ’
were the responsibility of the National Aeronautics and Space Adminis-
tratlon (NASA); the Air Force had been told to get out of the "man-in-
space' business, He pPromptly ordered that no future schedule or
program modifications be introduced without his prior and express
approval,

Although Charyk's dictum was actually prompted by a new Air
Force attempt to inflate its man-ln-apace role, it had the effect of
serving notice on the CIA that henceforth Charyk's organization pro-
posed to decide wha.t Corona payloads flew, and when. By implica;:ion,
it also suggested that. Dr. Charyk's orgamzatxon had a deciding voice
in technical questions, a Prerogative that CIA treasured. To resolve
srxch questions, though without a specifi_c-preliminary statement of
issues, a meeting was called in Charyk's office for 3 November 1960.

Richard Bissell, CIA godfather and patron saint of the Corona
Program, was actually the only CIA official competent to establish hig
agency's poslt:.on. He was unable to attend the meeting, leaving the
d:.scﬁsnon to m:.ddle-management representatzves from the West Coast
Corona office, CIA headquarters, and Charyk's staff,

In the discussions that followed, Dr. Charyk made it clear that

he considered his charter to include a considerable authority over
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Corona as well as Samos. He conceded the need for cont1nued direct

contacts between the CIA and the Corona office at BMD but insisted

that henceforth all changes in schedules, dollars,‘ payloads, and techni- ..

cal features be coordinated with him, The discussions also made it

apparent that 't‘he CIA middle management had no intention of abdicating

its authority for Corona activity, in which the agency had invested

nearly four years ahd-dollars, although Bissell's

absence prevented any direct confrontation on such 1ssues. , -
Such conversations continued through November ‘and into Decem-

ber without producitxg any ground for general agreement. Charyk

indicated, in December, that he favored an integrated cover plan for

Corona and Samos (particularly g/‘)/Nalthough that effort still

was in its infancy). He questioned whether a cover based on the expressed
1ntentxon of eventually firing One blomedlcal capsule into orbit was
adequate for all of Corona. What he failed to recognize--perhaps because
even the Corona people still had no more than an mstmctwe feel for the -
situation--was that after 12 Iess-than-sucoessfulv firings the program
was its own excuse t"or continuance. Each program failure justified a
whole succession of later trials for which no payload epeciﬁcations need ',
be revealed.

The discussions of November and December 1960 made it

reasonably clear that Charyk, and in some degree virtually all of
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the Samos-orient;ed group, adhered to the earlier unchallenged
assumption that Corona was a ‘gap-fill reconnaissance svystem
with a limited future. Confidently expectm; the E-5 and E-6 programs
to produce results far surpassing the capacity of Corona, Charyk per-
sistently asked CiA representatlves to specify a completion date for
the Corona effort. No aswers were forthcoming--which ioduced
some members of the Samos .group to conclude that the Corona people

'~ were erectmg a'rival effort which they intended to operate mdependent
of the "umﬁed" satellite reconnaissance program.:‘}0

The cross flow of i)roposals and anti-proposals established an

atmosphere for contxnued operation of both the Sa.mos and Corona
programs but did nothing to resolve the matter of basic Air Force
authority in Corona . Although he received verbal advice from time ,
to time, GeneraliGreer never was given a &efinition of his authority
over Corona. So long as Richard Bissell remained the chief CIA

_ authority on that Program and Colon'el Paul Worthman remained its
program director. that circumstance was not important, For a tirrxe.‘
certainly throogh all of 1961, the basic problems of the Tlior, the Agena, _
or the payload independently rerrrained important enough to obscure
concern for problems arising through the interfaces of those elemente.
Later, when the bagic elements of the total system were working

reasonably well, it became apparent that faulty interac_tion between the
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Payload and those system poftions ebtained through Air Force chanrtels
\;vas serving to inhibit the operational utility of the total system. In
such an environn.xe'nt, a central authority was needed to resolve issues
affecting various of the integrals ef Corona--and none existed. 3_1.

The impulse which had led, through kdevious channels, to the
creation of an SAFSP organization in August 1960, had by early 1961
caused that orgamzatxon to have a shape and content largely undreamed
of six months earlier, In early 1961, the reconnaissance satellite
program consisted of Corona, with various pending unprovements

which would make it a rival of some aspects of Samos, and a basic

Samos program which had taken on unique charactenstzcs of its own,

Both readout photography and readout ferret programs still survived,

as the E-1, E-2, and F- 1, F-2. The E-5 of 1959 vintage continued

development an E-6 more nearly responsive to current mtelhgence

\
requzrements had begun development, mas Progressing

toward flight test at a somewhat slower pace. Additionally, in the

essent:.ally Creating one new Program in

early months of 1961, Undersecre‘tary Charyk W

the Process, and over 2 span of months he directed the revitalization
of a mapping satellite Project (E-4) which, though it had ancient

antecedents, was essentially a rival to the existent Argon mapping
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satellite program, *
Of these various éctions and their consequences, the estab-

lishment of a covert satellite program,

important than most 6_thers. wi ‘ P came into being a
tightly contained procurement and program management .capability
that had no real precedent in the Air Force. Security requiremen.ts'_
. originating in thé Presidenf's desire to avoid any irﬁplication of
milifary operations in space be.came so tight that the transition from
""extremely secure" to ""clandestine' and thence to "covert" was in
some sense inevitablé. ’The political vulnerability of the widely

publicizédmven more important than
Z .

would normally have been true, though the very remarkable perform-
ance‘ vpromisemsystem was in some respects a sufficient
Justification for eméha.sizing that program.

The SAFSP oxgga.nization possessed so¥ne unique advantages
that were obvious lox’:ly to those familiar with its w§rkings. First
and foremost, by virtue of Dr. Charyk's insistence on directly
‘managing Program activity, it had s.hort,. quiék-reacﬁon lines of

communication and decision. Exclusion from reporting requirements

* .
These individual Programs are treated separately, in follo_wing chapters.
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imposed on 'other Air Force projects meant relief from some of the
most frustrating and time-consuming aspects of technical development.
Security was sufficiently tlght to permit complete exclusion of most
"andxtors_"_' :and ":ev;evv_ers". who, .in other programs, had the euthority
to require review, and to require revision, but who had no authorlty .
to approve. _Additionally, because it possessed misgion unity, the
Samos Project could reprogram funds to consxderable advantage w1thout
the difficulties that attended such a process in the "normal Air Force,
Although the ultlmate span of Charyk's authority had yet to be clearly
defmed--{and. was to be an issue of some proportions for another two
years--for practical éurposes the Samos project was able to submit
recom_me‘ndations. di'rectly to an. agent with authority to act,
Certain problems remained. The relationship of Corona and
its vanants to Samos and to the balance of the satellxte reconna:.ssance
program had to be deﬁned and, having been defined, had to be reduced
to management essent:.als. In the same sense, it seemed inevitable
‘that the abundance of individual approaches -withilz the complete satellite
reconnaissaht:e program would lead, in time, to‘a more compact total
program, (Countmg Corona and Mural separately, as was then the
Practice by early 1961, .there were two readout and five fecoverable-

capsule reconnaissance satellites in development, Plus tw« mapping
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systems and two fer;-et systems.) Progress--or its absence~-in
individual programs seemed the most obvious criterion for determin-
| ing which should be aborted and which continued., Even by early 1961
it was apparent that ava:.lable funds would not support evervthing then
programrned, though the .total of resources available for satellite

reconnaissance had increased substantially in the Preceding year.
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1. Ltr, A.B. Simmons, EK, to J.V. Charyk, SAFUS, approx
20 Jun 60, no subj; ltr, Simmons to Charyk, 22 Jul 60, no
subj, both in Charyk files (in SAFSS); (both letters bear
CIA cover-address indicators); Bo for record, BrigGen
R.D. Curtin , 10 Aug 60, subj

7

.
—— . ’

2. Memo for record, Curtin, 10 Aug 60,

3. TWX AFDSD 76820, USAF to ARDC, 13 Aug 60, in SAFSP files,

4. Ltr, ) to CG BMD (sic), attn Maj E. 1,
Conwigh ji TWX WDRSP-16-8-1, BMD tc

t 4
ARDC, 16 Aug 60, both j.n SAFSP-3 files.

5. Memo, LtCol L.C. Jochim, Samos Dir, for the Record,
12 Aug 60, no subj; Ltr, Col W.G. King, Dir/Samos, to
AMC-BMC, 15 Aug 60, subj: Sole Source Justification, both
in SAFSP-3 files, ' :

6. Dev Plan, "Recoverable Photogra;ﬂxic Reconnaissance Satellite, "'
pPrep by STL for BMD, Aug 60, in SAFSP files; interview,
" LtCol John Pietz, SAFSP, by R. L, Perry, 29 Oct 62,

7. Memo for record, BrigGen R.E, Greer, Dir/SP, 20 sep 60,
subj: SAMOS Program Meeting with SAFUS, in SP-3 files;
draft memo, Greer to BrigGen R. D, Curtin, SAFMS,

6 Oct 60, no subj, same file, Though the 6 Oct memo was
not sent to Curtin, it wag used as a basis for SAFSP policy
determinations for the next several months (interview, Col
J.W. Ruebel, SP-3, by R.L, Perry, Hist Div, 12 Dec'62.)
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Interview, BrigGen J.W. Martin, SAFSS, by R.L. Perry,
Hist Div, 8 Nov 63; presentation notes dtd Aug 60, in

Charyk files, SAFSS. '

Interview, LtCol John Pietz, SP-3, by R.L. Perry, 23 Jul 63;
interview, Col J. W, Ruebel, SP-3, by Perry, 6 June 63.

Ltr, BrigGen R.E, Greer, Dir/SP, to SAFUS, 4 Oct 60, subj:
Acceleration of Reconnaissance Program, in Ofc Miss and Sat

Sys files: Gen, '

Memo, Greer for Curtin (not sent), 6 Oct 60; interview, Greer
by Perry, 12 Dec 62, :

Greer notebooks, entry for 20 Oct 60.

‘Ltr, BrigGen R.E. Greer, Dir/SP, to Ofc Miss and Sat Sys,

24 Jan 61, subj: Contract Administration, inclosing memo for
record, prep by Greer and witnessed by Col J. W. Ruebel,
Spec Asst to Dir/SP, 16 Jan 61, subj Contract Disbursing, in
SAFSP files: TWX, SAFSP-TS-60-3. SAFSP to SAFMS,

2 Oct 60; TWX SAFMS-Sys Eng-60-6, SAFMS to SAFSP,
17°Oct 60; Warrant of Contracting Ofcr, 5 Oct 60, approved
by LtGen W.F. McKee, V/Cmdr AMC, all in SAFSP (SP-3) files.

Memo, D,C, Sharp, SAF, to Dir/Samos Proj, 5 Jan 61, subj:
Delegation of Authority; memo for record, prep by BrigGen
R.E. Greer, Dir/Samos Proj, 14 Feb 61, no subj (also signed
by Col J.L. Martin, D/Dir/Ofc Miss and Sat Sys); 1tr, Max
Golden, DAF Gen Counsel, to Greer, 15 Feb 61, no subj, all
in SP-3 files, Policy. ' -
DAF SO A-1790, 27 Sep 60, confirming verbal orders of SAF
of 6 Sep 60; DAF SO A-1832, 6 Oct 60; 1tr, Col R.R. Rowland,
Secy/Air Staff, to all Maj Cmds, 14 Oct 60, subj: Missile and
Satellite Systems, all in SAFSP files. '

Memo for record, prep by Col P. A, Heran, Dir/E-6 proj,

8 Nov 60, subj: Trip Report to Hq USAF (2-4 Nov 60), in
SAFSP files. TWX, SAFMS-99153, SAFUS to BMD, 4 Nov 60,
in Ritland files; interview, Col P.A, Heran, SAFSP, by

R.L. Perry, 20 Dec 62,
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TWX, SAFMS 99153, 4 Nov 60.

Memo for record, Heran, 8 Nov 60; notes taken by BrigGen
R,E. Greer, Dir/SAMOS Proj, 3 & 4 Nov 60, in personal
notebook (hereafter cited as Greer Notebook); Heran interview,
20 Dec 62; Greer interview, 20 Dec 62; TWX SAFMS-Sys Eng

- 60-6, 17 Oct -60.

Memo for record, Heran, 8 Nov 60; Greer Notebook, 2, 3, & 5
Nov 60; TWX SAFMS 99533, SAFMS to BMD and WADD,

7 Nov 60; Pietz interview, 12 Dec 62; memo for record,

LtCol J.S. Seay, SAFSP, 7 Dec 60, subj: Visit to SAF (US)

on 10 Nov 1960, all in SAFSP files. :

Greer Notebook, 6-9 Nov 60; Pietz interview, 12 Dec 62;
interview, Col J. W, Ruebel, Spec Asst to Dir/SAFSP, by

R.L. Perry, 5 Dec 62; Greer interview, 20 Dec 62.

DAF SO E-2356, 23 Nov 60; Pietz interview, 26 Dec 62."

TWX AFMPP-WS-2-96055, USAF to AMC, 24 Oct 60, in :
SAFMS files, Samos Gen '60; TWX DPL 3416, SAC to ARDC/BMD,
17 Nov 60, in SAFMS Telecon files, Oct-Nov 60; ARDC Ops

Order 60-1, 23 Nov 60, and Itr, Col R.E, Soper, Asst DCS/P&O,
to MajGen O, J. Ritland, Cmdr BMD, 7 Dec 60, subj: SAMOS
Operations Order, in Ritland files. Although General Greer
reviewed the Operations Order with Col Soper in advance of

its submission to ARDC headquarters, final revision apparently
was completed in that headquarters without further reference
either to BMD or to SAFSP. Col Soper who headed the
"preparation team'" was unaware of SAFSP's real @i.e., covert)
program objectives. ‘

TWX SAFSP-‘DP-6-12-3, SAFSP to SAFMS, 8 Dec 60, in SAFMS
files, Samos Gen.

Memos (2), J,V. Charyk, SAFUS, to C/S USAF, 6 Dec 60,
subj: Basic Policy Concerning SAMOS in SAFSP files. One
memo is Secret, the other Top Secret - Special Handling.
The Secret memo received relatively wide circulation; the
other, virtually none. '
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Greer Notebook, 27 Dec 60.

Memo (not sent), Brig Gen R.‘E. Greer, Dir/Samos Proj,
to SAFUS, approx 28 Dec 60, subj: Progress Report SAMOS,
in SAFSP file, Gen.

Hq USAF OI 25-5, 29 May 61, subj: Management, Basic

Policy Concerning Samos, signed by MajGen R.M. Montgomery,
Asst VCS. Although routinely filed in SAFMS, the OI somehow
escaped dispatch to SAFSP; no copy could be located in the

West Coast offices.

Rpt, Satellite Reconnaissance Plan, 3 Apr 61, prep in Hq USAF
(SAFMS?), in SP-3 files, NRO. ‘ '

Memo, J,V, Charyk, SAFUS, to BrigGen R,D, Curtin, SAFMS,
20 Sep 60, no subj, in SAFSS files; (there are two near-identical
memos, one concerning Corona and the other Argon ); memo

for record, Col P,E. Worthman, 26 Oct 60, subj: CORONA-

ARGON Focal Point, in Corona corresp, '58-60; interview, :
Worthman by R, L, Perry, Hist Div, 29 Apr, 3 May 63; interview, -
LtCol R.J. Ford, SP-3, by Perry, 9 Dec 63; interview, MajGen

R.E. Greer, .Dir/SP, by Perry, 9 Dec 63.

Memo for record, LtCol R.J, Ford, Corona Ofc, 30 Nov 60,
subj: C&A Meeting, 3 Nov 60, in Dr. Charyk's Office, in.
Corona files; Meetings; memo for record, Ford, 13 Dec 60,
subj: Telephone Conversation with Mr. John Parangosky,
Corona files, corresp '58-60; TWX SAFUS 97384, personal
J.V. Charyk, SAFUS, to MajGen O.J, Ritland, Cmdr BMD,
28 Oct 60, and msg 1461, Col P.E, Worthman, BMD, to R.M,
Bissell, CIA, 28 Oct 60, both in Corona files,

Interview, MajGen R,E, Greer and LtCol R.J. Ford, SAFSP,
by Perry, 9 Dec 63. ' '
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| VIl PHOTO-READOUT 1960-1963
(E-1, E-2, Subsystem I, and Tape)

When the Samos projec‘t finally becbame the direct reiponsibility
of the Secretary of the Ai.r Force, it included three p!.iotog'raph'ic sub-
systems and one ground-based subsystem that stemmed directly from
the origingl WS l7L program. Others were pending ba,‘pproval. but
only the E-i and E-2 readout systems and the E-5 recovery systém_
were funded and in a hardware ptaée. Associated with the E-1 and E-Z.
was the ground-site complex of receivihg, processing, storage and
dissemination equipment that was knoyﬁn as Subsystem I (as J, K, I,.. .)..
Under the te.rms of .the pre-1960 requirements, Subsystem I was also
to be the key to the E-5 film handling and dissemination network, as
then foreseen. Béc,ause it had originally been.deéigned‘ to comi:lement
E-l and E-2, hdwéver, Subsystem I was generally considered to be
as s;::ciated with readout in the recovery-versus-readout controversy,
and the systém wag also a focal point of the argumenté over assigning
opérationé.l respohsibj.lity for sateilfte reconnaissance to the Stré,tegic
Air Command. Subsystem I, operated by SAC, would give that command
a dominant role in ;aperating and controlling satellite reconnaissance,

As it happened, the period.of Samos reorientation during the

spring and summer of 1960 coincided with the climax of E-1 development,
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which had begun in 1956. Eastman delivered the first camera payload
to Lockheed on 15 April and Lockheed completed its system test of
the Agena-plus payload on 3 June. The payload included ooth an E-1
and an F-1 ferret subs ystem. By September, the Agena-payload -
complex was mated with an Atlas booster at Point Arguello, and on

11 October it was launched to a considerable fanfare that included
elaborate press conferences and a large audience of cameramen.

The launching went well enough to please photogfaphers, but
pProgram people were less than happy. The satellite umbilical connec-
tion failed to release at launch and the hefty push of the Atlas booster

| tore away the mtrogen fill hne--complete with couplings to the Agena--
when the hoses reached their physical stretch limits. Although the
Atlas operated perfectly and the separat:.on of the Agena from the
first-stage booster occurred as programmed, nitrogen had been
boiling freely into the atmosphere through'the entire boost period and
the tanke were for practical purposes empty. Attitude stabxhzatlon
depended on gas stabﬂmatxon--and there was no gas. The Agena's

- engines ignited while the vehicle was improperly aligned for injection
into orbit--and the ﬂight was over. Investigation revealed that test
base personnel had failed to install a half-lnch assembly that should

have joined the umbilical to the quick-disconnect fittings and that the
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nitrogen hoses were shorter than the lanyards which were supposed
to pull away the qmck-disconnect fittings, It was a design oversight
that Dr. Charyk, for one, considered to be an inc;-edible blunder.l
He was not alone.

Quite apart from the fact that the absence of a tir;y connector .
haci meant thé fruitléss expepditure of at least $4.85 million for the
boostér, paylpad, and launch services, 2 the failure cost one of the
three available E-l/.F-l vehicles and postponed, at least until J anuary,
receipt of the first readout data .from orbit. Between January and |
August 1960, redix;e'ction of the Samos program had caused elimination
of five of the original 1l scheduled readout flights; only three E-1/F-1
and three E-2 payloada had been authorized. 3 Even these were elimi-
nated in early November, leaving only five readout Payloads- in the
launch schedule. 4,

The rapid abstraction of readout tests was symptomatic of a
widespread determipatioﬁ to get on with recovery programs that
seemed much more promising. General Greer, who had urged and

secured approval of the cancellation of the "extra' E-2's in a

2 November cdnversation with.Undersecretary Charyk, considered

- the termination to be pait of his "overall efforts" to bring technical

goals into realistic élignment with available financial resources.
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Lockheed was entirely in sympathy with his éeneral goal, Cpe officer
from the Pentagon who vigited the co'ntractor's. plant in November
characterized the Lo'ckheed att@'tude as 'let's hurry and finish E-1
and E-2 and spend all our effort on recovery systems, nd Those
viewpoints, when added to the openiy expressed. conviction of the
responsible project manager--Colo;xgl w. G, .King.--th’at réaciout
techniques were not truly practical, pointed toward a brief existence
for the entire readout program,

If there were to be, at most, only five more camera-readout
flights, any excuse for continuation of Subs );stem I had vanished, The
declining fortunes of that portion of the total Samos program were not
entirely based on such factors, however. Nor was cost the chief
motive, 'though the h‘igh price of development had been disturbing
program managers for many months and the astronomical éosts of
installing operational subsystems had been.a factor in anti-readout
sentiment for more than a fe'ar.

Subsystem I. had been the core of a pProposed installation called
the Intelligence Data Processiné Center, planned for construction at
Strategic Air Command headquarters v1rtua11y since the acceleration
of the satelhte reconnaissance program in early 1958 As was apparent

even before the end of that year, however, there existed a considerable
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difference of opinion concerning the timing of that constructio;, the
phasing of the turn-over to SAC, and the qué.lity and quantity of the
equipment to be installed. For the most part, policy officials in

the Departmex;t of Defense were extremely seﬁsiﬁve to the implica-
tion§ of entrusting a s.atellite reconnaissance system entirely to a
command with SAC'; Public image and private outlook. . They'favored,
at most, creation of a research ar.xd development type installation that
cou}d, if technical and political considerations ever perm‘itt'ed, some- -
day be turned over to SAC.

On the other hand, intelligence elements of the Air Staff, the
Strategic Air Command, and influential mémbers of the Air Force
headquarters cadre argued heatedly for accelerated development of
Subsystem I and for early creation §f an "'operational capability. "
Until 1959, there wa-s widespread opposition to the proposal that the
prbtotype Subsystem I complex being i)uilt at Denver by Thompson-
Ramo-Wooldridge be substituted for the desired‘ "'standard' installa-
tic‘m.‘ But when it became apparent that the slow pace of Subsystem I
development would prevent the completion of an Omaha installation

before the first Samos E-1 launch, SAC and the Air Force Assistant
Chief of Staff for Intellige;lce (Major Genéral J. H. Walsh) began

'~ strenuous efforts to have the Denver equipment moved to Offutt for
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“blue suit" manning. In part, this ingistence derived from their -
rnutuai mistrust of ARDC's understanding of and abiiity to satisfy
-"intelugencé commdnity reqhirer'nents N Effoxv-tsv to explain ARDC's
‘viewPoint, that the vast difference between experimental equipment
and operational equipment would inevitably prevent any "'operational"
use of the prototype Subsystem I, were fruitléss. An Offutt installa-
tion would estabhsh a2 meaningful precedent for complete Air Force
control of military space systems, and against that urge no such
""quibbles" could Prevail, 6

In December 1959, ARDC virtually surrendered. Command
headquarters instructed BMD to provide for early installation of the

prototype devices at Offutt as soon as a degree of reliability had been

established by tests. That qualification provided a substantial obstacle,

however. From a technical standpoint, the development was not
proceeding at all well, a circumstance which made plans for an
elaborate Offutt complex largely academic. It was clear that the

. Strategic Air Command 8aw Samos as an attack warning device that
might make some cohtributions to general and technical intelligence,
while higher authorities in the Pentagon had the view that Samos was

an intelligence system with a limited capacity for attack warning,
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Although such policy considerations were paramount, technl-
cal shortcomings in the system were by early 1960 becoming quite
important to the debate. Itek Corporation and Thompson-Ramo-
lVooldridge (TRW) had jointly evolved the design of Subsystem I.
TRW had subsequently become the sole source subcontractor to

Lockheed for the total eubsystem. '-ltek under subcontract to TRW,

“had acquxred development responsxbthty for a key element the center

format processor. Both Itek and TRW were coxnparatxvely new
oompanies, Itek being particularly lacking in relevant experience.
In the course of their relationship, TRW directed multiple engineering
changes which Itek pPersonnel failed to consider properly when revising
cost eétimatee. Itek also made a basic .rnajo'r error in calculating
overhead costs, originally weighting them at 85 percent of engineering
costs. The correct"figure, a.s‘proved by experience, was 165 percent,
Finally, both Itek and TRW had sadly underrated the technical
d:.fﬁculty of the development, In consequence, Itek reported a mounting
succession of overrun costs on its contract during 1959; from an initial
overrun estimate of $36, 000 in February 1959 the tota.l mounted to
$2. l million over the next 10 months, Concurrently. the delivery dates
specified in the contracts slipped by nearly a year, the perforrnance of

the prototype equipment failed to setisfy specificatiops, and both TRW
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and Itek enconnxere& new and major technical obstacles to projecf
success, 7 A further difficulty was that Rome Air Development Center
had been made responsible for technical management of that aspect
of the total Samos program, so that the Samos project office was
several echelons di..stant from the scene of the developments., In
the opinion of one experienced. officer, the chief responsibility lay
with Itek and TRW, but Rome and BMD were partly to blame because
of their ineffective management of dev‘el.opment.8

Had the development been relatively flourishing, the basic
equipment would have been delivered and installed by July 1960, in
sufficient time to meet the E-1 flight schedules. A successful progrem g
might have overcome all criticism and lent weight to arguments for
continuing a substantial readout pregram. But the fact that Subsystem I
was in grave technicel difficulty, that it wag badly managed, and that
it was running out of funds tended to increase the probability that the
whole readout undertakmg mxght be cancelled.

In the course of the Augusit 1960 program reviews, an '"Ad Hoc
Group on Samos Ground Handling Data' recommended continuing Sub-
system I development through a full system test and moving the
completed equipment to Washington for eventual use there. A certain

vVagueness concerning the technical capability of the system and
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unsupported optimism concerning project costs doomed the rerommenda-.
ti.oﬁs, however, 9_ Almost concurrentiy, ARDC Proposed transferring
responsibility for St;bsystem I from BMD to the Air Force Command
énd Control Development Division, at Cambridge, Mas s;chusetts.
The suggestion, which originated with Geﬁeral Schriewfr’er, * assumed
the elimination of all requirements for -pfocessing operational in-telli-
gence information durix;.g the remainder of the r?search and development
period. (Two years and $24.2 million were suggested as appropriatg
resources. The project had. cost some $37.5 million to that time-~-
August 1960, )10 | |

Oné of the m-ajor products of the 25 Augus; 1960 National Security
Council meeting was a decioién to reduce emphasis on the ground data
pProcessing equiprhept. Immediately after securing confirmation of his
authority, Dr. 'Char};k ‘assigned a special study group to the task of
making recommendations on disposition of what remained. By that
time, it was appa;-ent that the computer clhosen as the heart of Subsystém I
was unsuited to its .assignment, having been outdated by later models, that
the ability of the equipment to handle basic inputs was somewhat dubious, |

and that film Processing itself presented problems that had not been

* : :
It will be recalled that ARDC headquarters was concurrently involved
in an effort to enlarge the Reconnaissance Laboratory's role in camera
development for Samos, '
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solved. ' TRwW was then 14 months behind séhedule and in the i:hroes

of an overrun that Promised to at least double, if not triple, project

costs,
Charyk himself apparently had deep misgivings concérning the

Prospects of Subsystem I, but at the same time vhe remained uncertain

In mid-October, after several weeks devoted to careful analysig

of the readout situation, Greer urged Undersecretary Charyk t_o'
terminate the Thom'pson-Ramo-Wooldridge c‘éxétr_act and to begin
considerixig something new, a system more Completely requnsive
to real Air Force needs. Gr;er had been parﬁcularly upset by some
of the peculiar comi:romiaes made in Subsystem I design in order to
Permit it to accept several varieties of input. objéct. " he said at

one point, 'to 5 Isys,tern that accepts ﬁve-inch by 25<inch exposed film
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(E-5), reduces it, and chops it up . . . to fit an automatic scheme

' \
along with U-2 photography, World War II photography, E-1/E-2

‘take, etc." Adding‘that his views were his own, that most of his

siaff was ﬁot in agreement, he urged a work cancellation. The sub-
systerm was not essgntial to Sémos operations, Greer told Dr. Charyk.
For the purposes of early photo and ferret readout flights, he said,
the. Satellite Tracking Ce;nter af Sunnyvale, California, coﬁid handle
precessing requirements.

" In this stand, Greer was almost alone, Charyk's Pentagon
staff (SAFMS) urged that Subsystem I be continued, withal at a less
expensive rate and with revised objectives, while most of the West
Coast group held the subsystem essential to a technically valid
program.l1 In each case, a cautious reluctance to discard readout
approaches which had been bursued for five years probably motivated
the two staffs more than any innate confidencé in Subsystem I's
technical promise.. Neither Charyk nor Greer was disturbed by such
qualms, however; each was personally and philosophically committed
to a sharp break with the past--if such a break promised to make
general program goals more attainable.

On 4 November 1960, Charyk directed immediate termination

of all work on Subsystem I except that required to enable ARDC to
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evaluate the feasibility of employing the equipment elsewhere.
Processing equipment for the several remaining readout satellite
flights would be prox‘rided from other resources, he told the Air
Force chief of staff, 12 Within the week, termination notices had>
beén issued to TRW, Rome Air Development Center. héd received
instructions on funding, and ARDC headquarters had been advised of
its responisibility for determining the usefulness and final disposition
of the dew)elopéd equipments. 13

Shortly before _Christm‘as of 1960, Undersecretary Charyk

approved a total expehditure om in fiscal 1961 funds to

close out the project. (Total program cost approximatem

Wincluding the 1961 funds.) Roughly U:ad been
A\ ' _

8 needed

expended before the November cancellation,

to cover work still on the contract, anms provided to

finance contract termination actions. The decision met a final
anguished protest fr'oz# the Strategic Air Command, which pleaded .' '. _
for contin.ued development and test of Subsystem I as an integral unit,
but Charyk was adamant. He had concluded that the entire coricept

of Subsystem I was ;bsolescent. He put an end to s;)eculation that

a new and more elaborate system might eventuate by asking ARDC

to propose a ''good solid research and development program!' to
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result in equipment capable of proceasing all Samos ﬁlrh; Charyk
empha.sized that he wanted not a system proposal , Bﬁt a program to
develop "s’imp.lé an&-practical equii)ment. " When nothing I;romisifxg
appea;'ed by February, he ordered all Suba'yatem I activity to be
closed out by 21 July 1961..14 |
Large among the reasons for ending the development was cost.'
N

For an input of nearl the Air Force had obtained a semi-
N

obsolescent lot of partially developed equipment tied to an abandoned

._'concept. In the final ahalysia, Subsystem I had been designed to

satisfy the pre-1960 requirement for early attack warning; the shift
of emphasis from s'urveillapce to reconnaissance in July 1960 had
doomed the development, although full appreciation of that circumstance

was not widespread.

The factor of technical failure in the development program

. itself was certainly an element in the termination decision. But though

engineering difficulties were substantial, greater obstacles had been
overco¥ne elsewhere in the Samos program, and the responsibility
for the ultimate collapse of tpe developmentv program haa therefore
to be ;:redited as much to improper management as to anything else.
Separated from the conduct ;::f develppment work by an intervening

ARDC center and two layers of contractors, the Samos project office
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was never able to maintain sufficiently close control of the engineering
effort. The unfortunate fact that both of the principal contractors were
relatively inexperier;ced in such work was certainly a contributor, but
probably not a determinant.. Experience in satellite recomais;gnce
was not an abundant commodity, after all,

One other significant aspect of the termination deserved notice.
Between the time that Charyk received Greer's recommendations and
the time of an absolute, final cancel!.ation, only two weeks 'pa.ssed.'
The recommendaﬁon itself was based on an analysis that took less
than a month., Both the assurance and the speed ﬁm which the new |
Samos management éroup_ acted showed that more had changed in the
program than ‘the technical character of some of the ;ubsystems. A

new impatience with failure lay close to the surface.

E-]l and E-2

Doubts about the worth of continuing the still-scheduled readout
tests were apparent ‘in the wake of the Subsystem I cancellation._but
were generally subdued by the absence of any flight data that could
confirm judgments on systefn feasibility and usefulness. Both Charyk
and Greer were certain that the readout system would return photo-

graphs, but whether such photographs would be of a useful quality
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remained to be seen. They igreed to await results of flight tests

before deciding the program's future. By the end of 1960 there was

‘no longer any question of Corona feésibility, and in terms of utility

for reconnaissance purpbsea the worst of the Corona return§ was
certain to be better than the best of the E-1 photographs.ls

Nevertheies;, empirical evidence remained the best basis for
judgment on program validity, and in the absence of flight data on
which to baé_e a finding the éancellation of the E-1 program might
prove difficult to defend. It was also pertinent that by late 1960 the
se;cond ﬂight_ vehicle was ready for launch; cancellation thereafter
would have saved the cost of launching one Atlas-Agena, but payload
expenses could not have been rgcovered and in any case, as ‘yet the
booster combination had not recorded a sug:ces# in orbiting a
reconnaissance payioad, so termination would have been coqtly in
prestige, as well, All in all, the irguments for attempting the
second E-1 launch were more compelliné than those against.

By early January the vehicle was on fhe stand and had been
checked out. At that point a new éémplication arose. Negotiations
with the Soviets for’ reiease of two imprisoned members of an
imprudent RB-47 crew were approaching a climax; the newly installed

Kennedy administration was extremely anxious to establish an early
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record of diplomatic achievement by getting agreement to the crew's
return. In mid-January, with the E-1 on stand and re;dy. General
Greer roceived urgent encrypted instructions to delay the scheduled
launch by some plausible subterfuge until the freod crew could aotually
be returned to American c-ustody. He explained the oituation to
Colo.nel H, L. Evans',‘ his deputy, and they coococted the scheme of
having the colooel appear before the geherél in the company of two
"unwitting' program office specialists with a suggestion that the Efl
launch be delayed by a week or so to permit a final recheck of launch |
readiness provisions. Dehberately unspecific but convincing references
to d1££1cult1es and uncertainties involving the telemetry stations, range
procedures, and checkout processes made up the bulk of Colonel ‘Evans'
r.erna“rks. With counterfeit reluctance, General Greer agreed to a
Postponement. Once the released Air Force c¢rewmen had been returned,

the occasion for delay vanished--and so did the technical obstacles
: 16

Evans had m‘aterializ‘ed for his appeal to the general,

There followed the 31 January 1961 launch of the second Samos
vehicle (number 2102). Like the‘flf.rst, in October, it carried a composite °
E-1 camera. Unlike the October vehicle, howover, the second Samos
went into a stable orbit and relayed information to the readout station

at Sunnyvale. (The orbital vehicle had a period of 95.2 minutes, a
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perigee of 260 miles, an apogee of 311.6 miles, and a nominal life
expectancy of 1130 days.)

On 3 February, Colonel King took the first analysis of ﬂl.ght
results to Dr. Charyk. An assembled photograph was available
which indicated that the ground resoluuon of the system was roughly
what had been antzc:.pated about 100 feet. Although the hand-processed
pPictures ‘Wwere relatively good in terms of original system requirements,
the system itself d1d not promise much in the way of eventual. utility,
| There seemed lxttle justification for altering the premise of the
previous eight months--that the E-1 would be tested only to prove out
the feasibility of the in-flight processing, transmitting, and readout
equipment. |

General Greer was closeted w1th Undersecretary Charyk for
most of three days startmg onl3 February. Among the many Samos
program matters discussed and decided during that peried, ene of
the chief was the future of the E-1 and E-2 launches. As had been
genera.lly anticipated, Charyk agreed that the relatzve success of
the 2102 vehxcle was a suff1c1ent pProof of E-1 system feasxblhty' he
approved General Greer's recommendation that the third of the
programmed E-1 flights be cancelled and the equipment stored for

some possible future application, They also agreed to let the
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scheduled E-2 flights remain in the Program for the moment, although
again it was apparent that once a set of returns had been received

there would be no real justification for further continuance of the E-2

17
Program.

In effect, the February decision halted all work on the Temaining |
E-1 system (vehicle 2103) and caused it to be returned to Lockheed's
Sunnyvale plent for bonded storage. All of the necessary directives
were in circl:.lation l?y 15 February, one day after Charyk's‘ verbal
instructions to Greer. 8

There was one additional, almost afterthought aspect to the E- l
Program. In April 1961, representatwes of the National Aeronautics
and Space Administration (NASA) contacted Dr, Chéryk's office to ask
pPermission to examine and use E-1 technology in their own pPrograms,
It seemed possible for a time that the Physical products of the E-1 |
development rmght actually find their way mto a moon vehicle, Qne

' stunulant was the obvmus parallel between E-1 equipment and techniques

and the devices used by the Soviets to photograph the back surface of

the moon in October 1959,

specialists in reconnaissance and from astronomers in general, {(The

lunar pictures, incidentally, Tepresented the firgt public disclosure of
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satellite photograph); and stimulated c'onsitierable conjecture about the ‘
existence aad capability of a Soviet rcconnaiasance satelii.te system.)
Without. giv)ing any indication that he knew of the E-1 and E-2 specifica-
tions, Amrom H. Katz, Rand's foremost optical physicist, calculated
_ the relative ground resolution of the Soviet camera and data link system
at about 250 fect from an altitude of 300 miles. That was a ahadc less
effective than the E-I, though ia Practice the considerable difficulties
of transmitting photographic data ov§r distances ranging from 30, 000 -
to 200, 000 miles tended to mvahdate any general conclusxons on that |
score. (The Soviet aystem had employed an eight-inch F/5, 6 lens .
and a 20-inch F/9.5 lens to produce sunu.ltaneous photographs, each
on one-half of a single frame of 35 millimeter film. Katz and others
' estimated that transmission of a complete negative required about
20 minutes. The satellite never approached closer than 40, 000 to
50, 000 miles to the moon but nevertheless retarned photographs which
showed a ground resolution on the order cfb5-10 miles,) In the cealm
| of the theoretical, it seemed that the slightly more sophisticated--on
paper, at least--E-l or its E-2 successor might permit the United
States to obtain better pictures. At least NASA seemed convinced--so
much so that Undersecretary Charyk authorized that agency to deal

w1th the E-l contractors through General Greer's office. Charyk
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instructed Greer to permit access to technical data on the camera .
and on-board proceseing equipment, data trémsmission elements,
and the ground Processing system, However. he forbade the release
of specific satellite photography or detalled test results.l9

There was considerable doubt in informed qQuarters that the
E-1 devices had any oseful application to the problem of lunar photog-
raphy; both Rand and Colonel King freely expressed reservatlons on
that point, Indeed, as analysu of E-1 results continued and as the
fund of precise information on system capability increased, confidence
in the system tended to decrease Proportionately. Concurrently,
there was a growing'awareness that it would be most difficult to
fund all of the assorted Samos systems in the next fiscal year, a
circumstance that Caused program managers to give new thought to
early cancellation of the entire E-Z program. Early in March 1961,
when the fiscal 1962 budget for Samos Was undergoing final review,
the question of what could be done with fundg that, though substantial,
were definitely limited, focused in part on how many E-2 flights should
be carried on the schedule. The issue was complicated by Dbr. Charyk'
des1re to develop and test a2 mapping and charting satellite (essenually

a revived E-4 8ystem) as well as to continue or even expand a basic

pProgram that now mcluded~the E-5, E-&@
: - - N
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and several variants of Corona. Dr. Chanyk was willing to consider
Cancellation of the E-2 program in favor of a new readout-technology
approach thh more promise, should that seem the best course, 20
Although in most essential features the E-2 system was tech-
nically identical to the E-1, differing chiefly in the degree of lens
magnification, there was evidence that all of the complexities of
readout had not been ‘vx-esolvecl. by the relatively successful E-1 flight,
In May 1961, for instance, the program office reported that the
Processing unit in the payload vehicle had repeatedly Jammed in the
course of check-out tests, that the film record was subject to distor-
tion under certain conditions, and that the ground equipment still
experienced frequent random failu:res.21 Even before the Program

review that brought such cu'cumstances to the attention of the under-

secretary, he had decided to limit the total of E-2 ﬂights to two, On

19 April, the third E-2 vehicle-payload (vehicle 2122) was cancelled,
Another significant change came early in July when a successxon of
Payload, tracking net, and booster difficulties forced postponement

of the scheduled launch of the first E-2, Even after the original

2
date into September,
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On 9 September 1961 the initial aftempt to orbit an E-2 payload
endt-;d in an awesome launch pad explosion, Loss of electrical power
caused the Atlas to drop back on the. pad less than two seconds after
liftoff, The E-2 payload was destroyed in the resulting blast and fire.

-

(The Atlas fa:.lure was caused by a delay of .2 seconds in d:sconnectmg
the umbilical that carried the signal to smtch from external to internal

-

electnc power.)

The remaining E-2 flight tth vehicle (2121) faced a problem of
crowded launch pad schedules. After weighing the prospect of a major.
malfunction and the c':lear evidence that basic subsystem pPerformance
had been adequétely demonstrated in the single successful E-1 flight,
Charyk and Greer decided not to launch the second E-2 vehicle., On
30 September the contractor was instructed to remove it ffom flight
readiness processing and put it in bonded Storage. For all pra.ctical

purposes, such action concluded the original readout-oriented Samos

24
program.

Colonel W, G. King, responsible for those aspects of Samos
which predated the August 1960 reorganization, saw cleariy- that the
decision to store rather than launch the remaining E-2 payloads meant

that readout, "as presently conceived, " was no longer "an acceptable

alternative solution to the earth recce problems facing us." On
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'6 October he issued instructions that all work on readout should halt

immediately, cautiomng the procurement office to look carefully to
be sure of finding "a lot of the efforts which are hidden in the

bushes « « «" He wrote a brief epitaph with the phrase, "It is

Presumed the pPresent readout progfam is defunct."

Colonel King's experience with the E-1 and E-2 had‘not
convinced him that any of the equipment was applicable to NASA's
moon reconnaissance Program. He. -remarked mﬂdly that "the gentle-
men' W1th whom he had dlscussed the NASA Proposal "did [not] seem
to understand much about the problems of taking pictures from a space
vehicle, " but then he had earlier concluded (as had Tlte Rand.Corpora-
tion, independently) that littie twf the basic equipment could be adapted |
to a lunar reconnaissance program. His own draconian preference
for disposing of surviving Payloads was to offer one of the E-1's to a
museum and to give the Temaining E-2 vehicle to anybody who could
afford to fly it. |

The residue of the readout program was initially concentrated
at Vandenberg Air Force base, although bits and pieces finally settled
at other sites.over the cduntry_. The two reinaining E-1 flight models
remained at Vandenberg, tbget}ter with spare parts sufficient to make

a third péyload. Three assembled or partly assembled but untested
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E-1's were stored at Sunnyvale. One E-2 flight model and parts for
another were also in Vandenberg storage. Two other non'-ﬂyable test
models remamed, one at Eastman Kodak's' Rochester plant ahd the
other at Sunnyvale. ZS. After September 1961 there were no serious
proposals for Air Force utilization of the equipmeht. even though lunar
reconnaissance kept bobbing up. The flyable payloads went into storage
at Milpitas, California, and the Agena vehicles not adaptable to other
Programs with them. Contractors converted to.other usee ‘most test
items, Readout in its original form was, as Colonel King had observed,
""defunct, **

That being the case, King_felt himself free'to state several view--‘

 points that would have been considered inappropriate in the manager of a

major readout development. Although he agreed that many people thought
readout might be the "ultu'nate" system, King could see no reason at all |
for developmg such a device, A L_ system, he told Colonel J. R
Ruebel, required a reliable long orbxtal life, an invulnerable long un-
attended life, boosters capable of lofting large power supplies, and a
readout network capable of doing a first-rate job. The oombination, he
observed, would be ""tough to provide--and costly, " n | Why spend
your time Creating a problem 80 you can work on it? " he wrote

Colonel Ruebel,
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It was also apparent King noted, that no readout system then
conceivable could provide the clarity or definition of recovered film,
| What could the readout system sense 4th.at a small-time differential
would degrade, he asked? Would a readout system be more economical |
'thana recovery system if estimates properly weighed the cost of
amortizing development? King thought not. He was convinced that
with the possible exception of better response to low levels of 4illumina-
tion, everything a readout s}stem could do a recovery system could do
better. The need for long on-orbit life pusfxed a readout system so far
out into space, for example, that s 10-foot recovery system would always
become a 20-foot readout system. |
As for the‘future. King felt that development of traveling wave

tubes would indeed s.llow much more information to be transmitted,
quickly and acourately, than current six-megacycle systems, but he
noted ecidly that a great deal more would be required to make readout
compatible with any of the recovery systems then in development. So,
he asked, "ery develop something that will take weeks to cover the
same ground that you can cover in 5 &ays? " As for technology, not
only was a stabilizstion and aiming system capable of supporting a

very high resolution readout system rather remote, but it promised

to be very expensive. Perhaps more important, an electronic data
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link was r;xuch more vulnerable, both physically and politically, than
any recovery system.

th even when the proposition was a continuirg research program .
pointed toward possible needs five years hence did it satisfy Colonel
King's standards. ﬁe was convincgd, he told Colonel Ruebel, that
reliable recovery, even reliable recovery of severa.l packages from the
same orbiting vehicle, would always prove simpler than providing a
combination of reliable long life on orbit with a goo& data link, Fiv.e
years in the future, satellites might provide bthe only source of recon-
naissance information, i:ut by then both readout and recovery would be

: *
difficult and the earlier advantages of recovery would have persisted.

* .

Some of the rrguments against readout, though not Colonel King's,
were based on advantages of the E-5 and E-6 over the E-1 and E-2
which were the product of general advances in the state of the recon-
naissance arts. The E-l1 was a fixed camera covering a 100-mile
swath on the ground while the E-2 had a stabilized rotatable mount
to provide 17-mile-wide strip coverage within a 300-mile-wide strip
along the ground track. Maximum resolution of the E-2, under ideal
conditions, was on the order of 20 feet. In practice, a resolution on
the high side of 35 feet could be normally anticipated. Better optics,
improved techniques of film transport, improved vehicle stabilization
on orbit, and modes of panoramic photography made both the E-5 and
E-6 considerably more attractive in terms of ground resolution,
ground coverage, and general picture quality. But with allowances
for the fact that stabilization requirements would be more critical
in the case of a camera on 300-mile orbit than for one orbiting below
150 miles, the lens, .film transport, and panning advances incorporated
in the E-6 might well have been built into a readout system, thus
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"In summary, "' wrote Colonel King, "I don't favor diluting any
of our efforts [in order] to build a readout gadget. Despite the pressure’
to get into rea&out and electrostatic tapes, etc., I'd say it was a

wasteful effort. Started now it would chug along and we would cancel

it later anyhow, '

reducing the performance gap. The E-3 design was a case in point.

. Though it had inherent faults it was in many respects a technical
contemporary of the E-5. The basic defects of readout, from a
technological standpoint, were those Colonel King constantly emphasized:
inability to provide reliable long life on orbit, and the absence of a sound.
wide-band data link. When those objections had succumbed to some
technological advance that could not be accurately foreseen in 1961,
evolutions of the potential of readout could take a different direction.

As it happened, 10 years were to pass before the objectives King
postulated could be overcome--even in theory,
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READOUT REVISITED

The abandonment of the original E-1 and E-2 ;eadout approaches
by late 1961 did not start a pegrom of readont advocates, nor did it mark
the extermination of all readout research. There was netably little
enthusiasm for the readout approach within the ruling circles in SAFSP,
but with considerebly more substance than most ghosts, readout kept
material.izing, being.-exorcised,' and tnen materializing again.

Tne chief 1961 alternative to the technique emﬁodied in the E-1
and E-2 (automatic processing of standard’ photographic film and trans-
mission of analog dafa to a ground station) was some form of electronic
or electrostatic tape recording. The Air Force had first funded such
technology in 1959, durmg the penod when the Advanced Research
Pro;ects Agency (ARP.A) had controlled the Sentry-Samos effort.
Obv:.ously inspired by advice that high ARPA offlcials were wﬂdly
enthusiastic about electrostat1c tape techniques, Lockheed had proposed
and secured épp:oval of a program to develop the E-3, a high-resolution
tape-readout system. By July 1959, when it briefly seemed that ARPA
rather than the Air Force might acquire permanent cust;ody of Samos,
Lockheed was assuring the Pentagon super-agency that an "all-electronic "
anproach" (electrostatic tape) would "proﬁde the highesi: possible

performance in the earliest time period at minimum cost. "
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Such enthusiasm was not limited to electrostatic tape applica-
tions but as the occasion required could be extended to encompass a
variety of interesting technical gadgetry then under considt-;ration.
Lockheed--and the Wright Air Develoi)ment Center's Reconnais sance
Laboratory--conten&edith>a.t the feasibility of an electrostatic tape
deveiopment had been demoﬁstrated under a research contract, that
there was good reason for optim.ism.concerning an i'ma‘ge orthicon
tube development, and that at least three alternative projects (the
CBS Laboratories' Reconotron, General Electric's Thermoplastic
Tape, and the Westinghouse EBICON device) promised greaterv sensgi-
tivity and less complexity than any conceivable film a.pproa.ch.27
In electrostatic taﬁe, however, both Lockheed and the Wright Field
laboratory savlr real promise. They poipted out that in theory a tape
system could brovide the equiw}alent of 100 l.ines per millimeter reso-
lution (12, 200 televigion lines for each 61-millimeter-s'quare frame!)
using an F/4.5 lens and a slit shutter set for three-millisecond
exposures, * Assuming the availabiiity of a IZ-megacycle_-per-second
bandwidth, experimenters calculated that readout time would ;t)e but
8.7 seconds per frame--as oﬁpos_ed to the several-minuteé-per-frame

28
of the E-1 system.

*
The readout technique used a sandwich-type electrostatic tape
containing a very sensitive photo conductor and an accompanying
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Although the carefully organized demise of the E-3 program

late in 1959, one of the first of Air Force actions or regaining full

’ _control of Samos, eliminated the possibility that a major portion of
the satellite reconnaissance effort would be diverted to gadgets that
could not realistically be readieci for. initial tests in less than three
years, the investigation of "E-3 tybe technology' was continued’--a,t
a relatively low level of financing. In the fall of 1960, when impatience
with the lack of progress in S#mos development 'causea the establish-
ment of Genéral Greer's Directorate of Special Projects (SAFSP), *
at lea;t one member of the DDR&E (Director'a;te of Defense Research
and Engineering) staff queried the Ballistic Systems Division concerning ‘.
the '"adequacy' of support for electrostatic tape development. Colonel
H. L. Evans, the Ballistic Missile Div_'ision's vicé commander for
satellite systen"xs ax'1d a veteran of tﬁe E;3 episode \;Sf 1959, h#stily

assured the inquiring authority that "present support' was quite adequate.

insulator, the tape receiving and storing a high quality image picked

up through the lens. Readout itself involved the process of deflecting

the modulation of an electron beam which was magnetically guided to

scan the area of the tape on which an image was recorded. The result-
ing video signal was amplified in transistorized amplifiers and then _
applied as a modulating signal to a transmitter tuned to a ground station, .

* .
Originally, Director of the Samos Project.
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He added that there was no immediate prospect of tranbition from an
advanced research pa-ogram to a system development, the technology
being as yet inadequate. 29

After SAFSP's establishment, funds were obtained to continue
research into the electrostatic tape approach. The Aeronautical
Systems Division, which had inherited the Reconnais_amc Laboratory
through a 1961 reorganization, retained custody of the program on a'
"monitored activity" basi‘s. The Wright Field’ people were honestly
convinced that they were working toward an early operational camera
system based on RCA's electrostatic tape process; West Coast specialists
better contained their enthusiasm and their expectations. Nevertheless,
by September 1961 the proponents of the RCA system were able to prompt
a formal evaluation of their proposal Unhapplly (from their v1eWp01nt),
the SAFSP engineers who evaluated the proposed system had to report
that obtammg the requisite four-foot resolution "would mean deveIOping‘
a very complex system' even though "many techmcal and operatl.onal
problems [are] yet unsolved. " Power supply limitations ‘Promised to
keep any tape system from remaining active for more than two months
on orbit, with one-month life being a real possibility.. The only approach
then feasible could be to mate the tape system to one of the existing

readout-mode reconnaissance systems, thus Providing at relatively
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slight cost the essential optics, vehicle, stabilization, command and
control, and si.x-meéacycle data link.

Largely on the basis of that appraisal, SAFSP in November 1961
advised the Aeronauucal Systems Division of its readiness to listen
to proposals for developing a camera--le-ss optics--suitable for
environmental and functional testing of the electrostatic tape equipment,
Wright Field, in response, estimated a 15-month effort that would cost
General Greer's organization fromw

Perhaps the cost, perhaps the awareness of techﬁcd uncertainty
proved sufficiently ﬁnpressive, but in any event it became clear that no
‘such major proéram would be carried through on SAFSP money, What
did result was a proposal that SAFSP (through the Air Force Space Systems
‘Division) provide some Nn fiscal 1963 money, with the Aero-
hautical Systems Division investing a like amount. (In the preceding
three fiscal years, the Samos project had furmshed about “&md
the Reconnaissance Laboratory ﬁnothermo support the
electronic readout work.) Since the E-2 system had been cancelled
before these proposﬂs could be refined, the E-6 became a leading
candidate to provide optics and stabiliution'elerqents. Advocates of
the E-2 approach still were heard, however,b chiefly because the difficulty

- of adapting E-6 optics and film transport to the tape devices seemed
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considerably greater than the dif.ficixlty of adopting E-2 subsystems.,

The realistic objecti:ve for the immediate future, however, was to
obtain a '"breadboard" version which could be usefully tested aboard
an aircraft. No orb‘ital experiments were seiiously co‘nsi‘dered m
the Vrircumstances of the moment. .

Thgre was little doubt of SAFSP interest, but‘in the middle
months of 1962 there arose a substantial question about the'. technical
aﬁequacy of the pi'oposgd RCA approach. The first test results reported - .
to SAFSP proved quite disappointing; in Aprll 1962 Captain Frank Gorman
(U.S.N.), the chief of advanced planning t'or General Greer's establish-

ment, urged the Reconnaissance Laboratory to retest for sensitivity

(equivalent of film speed), resolution, and_aynamic range (equivalent

of gray scale in photographs), Subsequently, when few data were forth-

éoming, Aerospace Corporation personnel contacted RCA directly--é
development that brought a pained protest from Wright Field, fearful
that RCA would become too fond of dealing directly with the customer
for satellite systems. Gc_:rman reassured the Dayton ;aboratory that
he had no intention of letti.ng Aerospace Corporation pirate the develop-
ment program. | |

A meamngful revival of interest in readout came in October 1962,

almost entn'ely prompted by the Cuban missile crisis of that fall, A
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major Air Force achievement had been the successful relocation and
operation of a \;:loud-.cover satellite system, the '"Program 35" satel-
lite and ground complex developed under cover of SAFSP activity, *
Enormously impresged both by the flexibility of the satellite system
and by its application to a crisis situation, U;adersecretary Charyk,
after brief consideration, asked Genefa.l -G're.er to propose a readout
. 8ystem capable of providing surveillance capacity over specific limited

areas of the Soviet heartland. It was in soﬁ;e virnportant re'sp’ec‘tsv a
regression to the requirements of the pre;1960 period, 'when warni.ng
rather than reconnai'ssance was the program objective. - (One side
effect of the episode was a quick inventory of avaﬂéble E-l and E-2
payloads; three ﬂ'yal?le systems wereilocated.)

| General Greer responded -by instructing Captain Gorman to
""develop a plan for a mobile surveillance satellite system?" ﬁased on
electrostatic tape or some other electro-optical recording method,
(The P-35 satellite had used a derivafion of the Tiros television record- '
ing system.) Gorman's goals were to be a system concept and a
development plan, Creer. did not really éare_ which of several basic
vehicle concepts was employed, although he suggested paying p.articular '

attention to wheel-type and spin-pan-type vehicles. 33

*
Discussed in Chapter VIII.
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In point of fact, General Greer found it difficult to become

particularly enthusiastic at the thought of any new re‘adout develoﬁment
program. Thoughtfully, he» retrieved Colonel King's unkind epilogic
remarks on readout from the file where they had been restmg for
nearly a year and after reading them again he opened an extensive
personal inquiry into the potential and limitations of readout in general,
The resuit was an essay. "Anatomy of Readout, ' built around a series
of mathematical calculations of readout's theoretical and probable
utility. He concluded that tize best obtainable readout syét'e_m woﬁld. :
require about 700 seconds to transmit the information it could acquire

in one second. Any readout satellite would need 40 days of reliable
operation to equal the gross product of available recovery systems
that could phot_ogra;;h 100 targets a day for three days in orbit and
which could make all of its photographs available for examination
within three days of recovery. (With 10 ground stations to read out

satellite information, Greer calculated, the readout system might in

. five days equal the recovery system's three-day output.) Apart from

obvious disparity in resolution notential which made recovery so
attractive, an operationaily'useful readout satellite would also have
to overcome Colonel King's basic objections that current technology

could not provide for long-term untended reliability on orbit, for
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inexpensive ground stations, and for considerable improvements in
data fransmission. |

Anything that prom_ised to satisfy such requiréments would
have to ct.:ome from work supported by the Reconnaissance Laboratory
at Wright Fieid. When interest suddenly spurted, in October 1962,
the projéct could look back on four independent efforts to develop an
electronic camera having significa-,nt aciva.ntages over a conventional
silver halide image device. RCA had devoted considerable effort to
developing a photo-conductive fape system and Westinghouse to photo-
emissive tape. Gélieral Electric touted the virtues of a thermoplastic
tape system. Chance-Vought had explored the potential of a modiﬁca— o
tion of the Xerox process. The Navy, which had provide.d virtuaily‘
all funds for the Chance-Vought investigation. dropped the project in
1962. Even earlier, the Reconnaissance Laboratory had given up on
the General Electric system and was then in the process of closing
out the Wesﬁngh.oifse_ activity, RCA remained, ‘''on its merits, ' to
quote the Project officer. All of the other artful techniques had disPIayed
apparently unsurmoimtable defects in resolution, sensitivity, and handling
requirements. 35

The advantages of electronic tape, apart from those ritually

urged whenever devotees of readout vgathered,' lay essentially in a
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greater sensitivity than film (by a multiple of at least 50) and in the
Promise that a lhutter_mecnanism might be eleccronic rather than
mechanical. (Both vibration effects and reliability were mar.kedly.
influenced by shutter design.) As compared to film, tape hadvanother
advantage for a pericd of 'hot war'; although exposure to nuclear
radiation might wzpe away any sorted images, it would not so affect
the reuse potential of the tape. Other advantages, as scen by project
advocatea. tended to hinge on the availability of techniques not yet
generauy proven--guch as 20-megacyc1e-per-second data links havmg
a 30-decibel signal-to-noise ratio, or an 80-megacycle link ""developed
and demonstrated by the Commumcatzons Laboratory at ASD," Such
equipment was purported to be "avazlable" in a form that would qualify
it for eatellite mstaﬁaﬁon; 3
The option of reactxvatmg the E-2, and improving its technoiogy
by half a decade, was not readily available. Captain German‘inveeti-
gated that situation and concluded that a test of E-2 payloads could not
seneibly be funded; it would be prohibitively expensive, if only because
system operation depended on the avaﬂab:.hty of impregnated deve10p1ng
webs which had not been manufactured for two years, '_;7
- In essence, the non-availability of an E-1 system, the cancella-

tion of three prOposed tape systems becauee of major defects, and the
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continuation of the requirement posed by Dr. Charyk left Captain
Gorman with but one option: investig;tién of the RCA tape system
for possible application to the problem. He therefore a;ked the
Aerona.utica_lh Systems Divisi?sn to provide definitive performahce
data on the RCA tape system which, he commented, "may have
progressed in deveiépment to the point where it can be seriously
considered for . . . éystem applications.’ Late in November,

General Greer assigned a relatively high priority to the nei:ess’ary

/

tests. The investigation had earlier been formalized ‘

a special study entrusted to a select group of SAFSP officers headed

. 38 '
by Captain Gorman.~ -

Early in December, Gorman and several speciaiist engineers
from SAFSP and Aerospace Corporation visited the RCA laboratory
to view the electrostatic tape device and to define test requir ements,
general system requirements, and a method of data analysis that
would be used. Funding was being provided in part by the Reconnais-

sance Laboratory, but the bulk of the money required to finance the

special performance tests had to come from SAFSP. The first incre-

ment, ‘had gone out in October; an equal amount went -
forward in late January. The total *s intended to finance

RCA's efforts through the end of the fiscal year,
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Apparently, :however, RCA concluded that a very substantial
system development contract, on the order omhy at
the end of the data demonstration process. The contractor thereupon
proceeded to concentrate on producing One impressive picture with
the breadboard equipment, without much concern for meking funds
last unttl June or, as later became obvious, without too much worry
about ehmmatmg major shortconungs of the equipment.

The first series of tests, conducted_on 10 January, seemed
inadequate in all respects. The Reconnaissance Laboratory's evalua-
tion showed "performance levela appreciably less than had been hoped
for . . ." However the Aerospace Corporatxon estimated that the
performance was adequate to the needs of a surveillance reconnaissance .'
Program. Product improvement requirements were ch‘a racterized as

39

"'modest, "

Capta_in Gorman, rrxuch less impressed than Aerospace Corpora-
tion revrewers, descnbed RCA's syetem Performance as "worse' than
1n1t1a11y thought, but still capable of i lmprovement "with a hedge for
unknown technical factors and a blg hedge for RCA management." On

the day that Gorman set that Judgment on paper. RCA submitted a

formal proposal for immediately accelerating work to %er
' Z

month level and for organizing the effort on a system basis. This
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although the Reconnnissance Laboratory Project engineer had down-
graded the contractor for deficiencies in "feeling of urgency. " long-
term ];lanning,_ anticipation of prospective problems, and general
management.

Gorman bluntly told the Reconnaissance Laboratory that no
additional SAFSP doilars would be made available for the RCA work
that fiscal year, that the contractor should be advised to pfogram his
effort to keep funds available until mid-June, andv that the fiscal 1964
funding level would be largely dependent on the results of the current
program, Within three days, RCA had been so notified. 40

Undeterred, gaily optimistic and lacking essential experience

in reconnaissance and optics, RCA plunged ahead at zm;er

month spending rate, gambling on the successful demonstration of

Field were aware of the RCA decision, although v1sltors to the RCA
facility must on occasmn have come away shakmg their heads in
wonderment, As late as 1 March, for example, the contractor hed
not selected a full-time program chief, 4

Notwithstanding the sometime Disneyland aspects of some RCA
activities, results of system tests conducted late in March seemed to

have fully justified the Reconnaissan‘cie Laboratory in its consistent
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optixﬁism. The pro;iect officer reported that RCA had prodtioed a

good picture: 40 line Pairs per millimeter, 2:1 contrast ratio,

equivalent film speed ‘of 1.0, aod an acceptable signal-to-noise l'atio.

He wrote his SAFSP contact that RCA had satisfied its promise to

prove feasibility of the system by 1 April; further "financial assistance "o
was warranted, he corlcluded.42 .

Although the 'good picture" (which RCA said it could not repeat,
the only ava).lable electron gun having failed!) had not come to the West
Coast with the prOJect officer's report, a lzigh degree of optimism
seemed warranted,

Six days later, it seemed almost as though another picture was ‘
being discussed.

In the interim, the anht Field project engineer had taken a
closer look at the ""good picture" and had asked several colleagues to
appraise it. Resolution, they agreed, was nearer 18 than 40 line pairs
Per millimeter. The other parameters were Proportionately down-
graded. The laboraltory engineer apologized for taking RCA's vilord |
for picture quality and concluded, somewhat plaintively, that RCA was

1001 :
"'still incapable of. perforrmng measurements on Photo-Tape which are

43
meaningful, "

Concurrently it became obvious that RCA had spent money at

a rate o r month and had neglected other elementary program
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precautions. SAFSls's rejecti.on of the spurious analysis and demand
for a more meaningful test fell into a financialvvacuum. No money
remained. On 6 May, RCA stopped work entirely. All that remained
of thCWnocated for the year was Wéserve to pay
7 . Z .

for the final report--and RCA could not readily use that sum because
of disagreements over fees due. The acti%rity simply Sputteréd into
silence, due for a relatively low level of funding in the approachi‘ng
fiscal year. 4 | |

Although'thex;e seemed littlg enough reason, some of those who
had become involved with RCA maintained their earlier optimism. One
‘Aerospace Corporation scientist said cautiously that RCA was making
progiess, but added that .the contractor had given no real consideration
to environmental problems and that éhe laboratory models were far
removed from ﬂight'hardwaré. Concentratiﬁg on the electronics of
the proposed system, RCA had ignored the mechanical aspects of tape
transport, had no real unde;rstanding of reconnaissance needs, was ot;t'
of tune with system ;iesign trends, and would need close monitoring in
any continuatioxi of the program.‘*5
As it happened, RCA was relatively honesi-in the affair of the_

picture, but the explanation laid open an appalling error in basic

understanding. As explained by the contractor's marketing manager,
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who had experience in putting the best face on unfortunate developments,

RCA had through a ''regretable misunderstanding" not known until after

submitting both the j?ictures and the appraisal that the Air Force standard

for determining photographic resolution differed from the television

standard--by a faéfor of 100 percent. Photographic "line pairs per
millimeter' standards counted each line .and space combination as a
unit; television standards counted a line and space as two lines! Ina
thoroughly subdued §valuation of its own performance, the contractor
conceded to unwarranted optimism and the failure to recognize that the

system involved photographic as well as electronic broblems. 16 An

interesting unanswered question was whether RCA had for 16 months

been dxhgently trying to build a system capable of reproducmg 35 line
Pairs per millimeter while Ajr Force project offxcera continued to
believe that 75 line-pairs was the object of the program,

After the furor died down, RCA was modestly finanéed for .
another year of development. (There was clea‘r understénding, this
time, that tﬁe technical objective was a demonstration of 75 éycles per
second resolution--a "cycle" meaning line in;d space to both the |
television industry a_nd the Air Force.) The goal of the revised program
was démonstration of the de”si.red functional utility by March 1964, a

possibility that the Project engineer thought somewhat uncertain because -
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of continued poor menagement at RCA. The c'ontractor was consider-
ably more conservative in his goals--and claims; his immediate

- objective now was a flyable system that could resolve 50 cycles at’
1.0 (ASA) film speed by mid-1965. The goal seemed not unrealistic,

47
On the other hand, it had no particular technical appeal.

In a sense ied at birth. Notwithstanding a consider-
_ 2 .
able degree ot optlmlsm--always most pronounced among those who :
knew the least about photographic and electronic problems of readout--‘

there was nothing to recommend for near-term development, - The E-1
still was the only readout system to have demonstrated any reconnaissanoe
capacity in oPeratio'fl, and the E-2 still was the most advanced of those
with any neaf-term availability. None of the various electrostatic or
electronic devices approached operational feasibility, The CBS
Reconotron, in development quite as long as RCA's electrostatic tape
camera, had developed 100 lines Per millimeter resolution in system
elements closest to the optics, but would lose from 50 to 75 percent in
focus and readout processing. The Westinghouse tape seemed to have

) 48
no promise at all.

In a special staff study completed ln May 1963, Captain Gorman 8

plans office determined that the theoretical maximum rate of readout

was 4.65 square inches of film per megacycle per minute at 100 lines
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millimeter. This, dorm;n reported, ''can not be exceeded with any
.kind of system." In practice, degradation of the signal-to-noise
ratio, exten_aion, of gray scale requirements, and the need for fine
sc;'an techniques to avoid degradation of res olution would make the
actual transmission range between 0.98 and 2.93 square inches per
magacycle per minute. Digital tgchpi;ques would p'oermit better trans-
misAsiox-x tl;an analog readout, although under optimum conditions an
analog system had res plution‘advant_aggs over a comparable digital
sistem. f9 Other formulae devised by other experts di,ffe'xn'ed in
specifics, but the general conclusion--thai; readout limité,tions were
very considerable and that substghtial advances in technology would
be necessary before any significant advances could result--seemed
common to all, |

Therg was obviously a continuing demand of variable iﬁtensity
for a system that éould be Put in orbit and turned on and off as circum-
stances required-~-one capable of detecting actions indicat‘ive of a
hostile intent on -the,'part of an observed enemy. In its essentials,
the recurrence of demand for a readboutA As'ystem was a symptorn, an
indication that the formal abolishment of the '"surveillance and warning"

satellite requirements 0f 1957-1960 had not eliminated the sentiment
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that originally prompted them. Technical aﬁracfions were less

- compelling, Electrostatic tape, déspite iltsvdemonstrated failings,
offered relative ins ensitivity to rafiiation in the Van Allen belts
where a long-life satellite ﬁvould have to take station, somewhat
better spectral sensitivity, and a degree of selective target quick
responsivenesg that ."sudd‘en‘-launch" satellites would never be able
to match. In other reépects it remained inferior to recovered film,

- Data transmission tipie was the greatest difficulty, even tlioughnew-
multiplexing techniques offered sox;:e promise for wide ~band

. . 5
transmission,
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NOTES ON SOURCES

Ltr, Col W.G, King, Dir/Samos Proj, to BMD Exec, 23 Sep 60,
subj: ... Chronology ..., in SSD Hist Div files; Sentry/Samos

Chronology Mar 59-Dec 60, in Samos files: rpt, LMSD Prelimi-
nary Test Report, 11 Oct 60; memo for record, LtCol E, F, Blum, .
Ch Agena Div, BMD, 24 Oct 60, subj: SAMOS GSE Associated :
Problems During SAMOS 1 Launch, 11 Oct 60, both in Samos files, '

TWX SAFSP-bP-Z5--10-Z3,- SAFSP to SAFMS, 26 Oct 60, in-
SAFMS Telcon files: basic costs were: Atlag

Program Summary, 6 Aug 60, with SAMOS Revised Dev Plan,
11 Aug 60, in SAFMS files, Samos Hist .

TWX SAFSP-3-11-23, BrigGen R.E, Greer, SAFSP, to SAFMS,
3 Nov 60, citing telcon with J.V, Charyk, SAFUS, 3 Nov 60, in
SAFMS files, Telcon, Nov 60

Memo for record, Maj H. Howard, SAFMS, 30 Nov 60, subj:
Trip Report, in SAFMS files; TWX SAFSP-3-11-23, 3 Nov 60.

‘Ltr, Col W.L. Walker, Ofc ACS/I, USAF, to Cmdr BMD,

11 Aug 58, subj: Ws 117L, in SP-Samos files, R&D-1, 58;
memo R, W, Johnson, Dir/ARPA, to SAF, 4 Dec 58, subj:
WS-17L Program, in SSD Hist Div files, ARS 58;

Itr, MajGen J.H, Walsh, ACS/I, to Cmdr ARDC, 10 Nov 58,
subj: Intelligence Requirements for SENTRY, in SP-Samos
files, Hist Docm; see also a variety of letters and memos in
SP-Samos files, R&D-1, Hist Docm 1959, which clearly
define the trends of ACS/I and SAC thinking on Subsystem I ,

readout, concurrency, and early operational assignment of
Samos to SAC, : ‘

TWX RCW 10-5-1-E, RADC to Col W.G. King, Dir/Samos,
11 May 60, in SP-Samos files, Hist Docm '60; memo, LtCol
R.E, Zelenka, Exec, D/Cmdyr Space Progs, to Col R.D. Curtin,
D/Cmdr Space Progs, BMD, [9 Jan 60] subj: Trip Report - Vigit
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to Itek Corporatioﬁ 3-6 ia.nuary 1960, in Corona corres

files; interview, Col King by R.L. Perry, 19 Dec 62; inter-
view, Capt L.G, Neuner, SAFSP, by Perry, 18 Apr 63,

~ Memo, Zelenka to Curtin, 9 Jan 60 .

Rpt, "Provisional Draft Report of the Ad Hoc Group on
Samos Ground Handling Data, " 8 Aug 60, in SAFMS files,

. Samos Gen '60, and handwritten memo, attached to rpt,

unsigned, prob by Col R,D, Curtin, 22 Aug 60.'

Ltr, MajGen K.P. Berquist, Cmdr AFCCDD, to ARDC,

15 Sep 60, subj: Transfer of Executive Management Responsi-
bility (EMR) of Subsystem I, in SP-Samos files, R&D-5 60-61;
TWX RDRB 2-8-10, ARDC to BMD and CCDD, 2 Aug 60, same
file. ’ ’

Mins of 117M Spec Studies Committee, 21-22 Jul and 27 Sep 60,
in SP-Samos files; mins of SAFUS-SAFSP-SAFMS mtg,

18 Oct 60, quoted in TWX SAFMS-EXEC-13, SAFMS to BrigGen
R.E, Greer, SAFSP, 20 Oct 60, in SAFMS files, Telcon
Oct-Nov 60; Itr, Greer to SAFUS, 17 Oct 60, subj: Sub-System I,
in Greer's files.

Memo, J.V. Charyk, Actg SAF, to Dir/Samos files, R&D-1
Hist Docm Aug-Dec 60,

TWX SAFSP-VT-9-11-10, SAFSP to RADC and AFCCDD,

9 Nov 60; TWX AFDSD-CS-61150, USAF to ARDC, 14 Nov 60;
TWX RCKW-17-11-36-E, ARDC to TRW, 17 Nov 60, all in
SP-Samos files, R&D-5 60-61. .

TWX SAFSP-23-12-38, SAFSP to ARDC, 23 Dec 60, in Phelps'
files; TWX SAFMS-DEP-60-69, J.V. Charyk, SAFUS, to
BrigGen R.E, Greer, Dir/Samos Prog, 23 Dec 60, in SAFMS
file, Msgs Dec 60; TWX Dic 4171, SAC to SAFMS, 13 Jun 61,

in SAFMS files; Misc; TWX SAFMS 62617, SAFMS to BMD,

18 Nov 60, Ritland files; memo, Charyk to C/S, USAF, 3 Feb 61,
subj: Subsystem I Test Plan, in Martin files. -
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16.

17.

18.

19.

20.
21.

22.

23,

24,

25,

TWX (no code line) SAFMS to SAFSP, 8 Dec 60, in SP-3 files:
TWX SAFMS-Sys-Eng-61-08, to SAFSP, 19 Jan 61, in SAFMS
files, Samos-Gen, 6l. -

Interview, MajGen R.E. Greer, SAFSP, 1 Nov 63, by R.L.
Perry, Hist Div,

Samos Hist Chron, Jan-Jun 6l; rpt, LMSD Preliminary Test
Report, SAMOS I, 31 Jan 61, in SP-Samos file; memo for
record, BrigGen R.E, Greer, Dir/Samos Proj, 16 Feb 61,
subj: Trip Report, in SP files, Gen Prég, Feb 61,

TWX SAFSP-VT-15-2-13, SAFSP to SAFMS, 15 Mar 61, in
SP-Samos files: Hist Docm 61. ' ‘

TWX SAFMS-INS-60-45, to SAFSP, 24 Apr 61, in Grimes'

files; A,H. Katz, "Analysis of Lunik III Photographs, ' publ

by RAND, from Proceedings of Lunar and Planetary Exploration,
Collogium, Mar 60, Vol II, No. 2, p 27-44; interview, MajGen .
R.E, Greer by R.L, Perry, 18 Nov 63.. '

TWX-SAFMé DEP 61-12, SAFMS to SAFSP, 24 Jan 61,v in Grimes'
files; TWX SAFMS SEN-61-29, SAFMS to SAFSP, 9 Mar 6l.

Sum of Program Review 10 May 61, in SP-Samos files, 101A/
101B 60-61.

SAMOS Hist Chron, Jan-Jun 61; TWXs to SAFSP from LMSD:
LMSD 396861, 5 Jun 61, LMSC A097048, 14 Aug 61, and
LMSC B000613, 6 Sep 61, all in SP-Samos files, R&D 38-5, 61,

TWX VWZS5-11-9-134-5, 6565th Tng Wg to SAFSP, 11 Sep 61;
Samos Hist Chron, Jul-Dec 61; Samos Project Progress Rpt,
Sep 61, all in SP-Samos files.

Samos Progm Chron, Jul-Dec 61, ¢

Ltr, Col W.G. King, D/Dir Progm 1, to Col H. L, Evans,
D/Dir SAFSP, 6 Oct 61, subj: Readout-Disposition of Program
Elements, and ltr, Evans to BrigGen R, E. Greer, Dir/SAFSP,
9 Oct 61, same subj, both in SP-Samos files: Readout.
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Memo, Col W.G. King, Progm I, to Col J. W. Ruebel, SP-3,
21 Nov 61, no subj, in Gen Greer's files.

Rpt, Sentry Program E-3 Reconnaissance, prep by LAC,
29 Jul 59, in SP-Samos files.

Ibid.

Ltr, Col H, L. Evans, D/Vice Cmdr Sat Sys, BMD, to SAFMS,
19 Sep 60, subj: Development of Electrostatic Storage Tape,
in McElhaney files.

Rpt, Samos Applied Research Program, prep by WADD,

9 Nov 60, McElhaney files; litr, R.E. McCormick, Actg ch,
Surveil Br, Recon Lab, ASD, to SAFSP, Sep 6l; ltr, E, T.
Welmers, Dir, Sat Sys, Aerospace Corp, LtCol R.C, Hoewing,
SAFSP, 2 Oct 61, subj: Requirement for Evaluation of RCA's
Electrostatic Imaging and Recording System; rpt, Aerospace
Corporation Evaluation of the RCA Electrostatic Tape, prep by
Capt L,G. Neuner, SAFSP, 18 Oct 61, all in McElhaney files.

Memo, J.M. Nilles, Aerospace Corp, to LtCol R, C. Hoewing,
SAFSP, 30 Nov 61, subj: Comparison of Recording Media for
E-6; TWX SAFSP-X-2-11-65, SAFSP to ASD, 3 Nov 6l; ltr,
Maj D, W, Denby, Sys Br, D/Techn, ASD, to SAFSP, 13 Dec 61,
subj: Development of a Photo Tape Sensor; memo, Nilles to '
Hoewing, 20 Dec 61, subj: Evaluation of Modifications to E-2;
rpt, Photoconductive Photo-Tape, prep by SAFSP (SP-6),

18 Jan 62; TWX SAFSP-0A-16-1-5, SAFSP to AAD, 16 Jan 62
and SAFSP-)A-5-1-2 to ASD, 8 Jan 62; memo for record,
Capt J.H, McElhaney, 15 Jan 62, subj: Testmg of Electro-
static "I‘ape, all in McElhaney files.

TWX SAFSP 6-23-4-1, SAFSP (Capt Frank Gorman, USN) to
ASD, 23 Apr 62; memo of telephone conversation, 15 Oct 62,
by Gorman, subj; RCA Electrostatic Tape, ASD vs Aerospace
Efforts, all in McElhaney files.

Ltr, MajGei:x R.E, Greer, Dir/SP, to Capt F, B, Gorman,

19 Nov 62, subj: Establishment of Special Study Group; ltr,
Greer to Gorman, 19 Nov 62, subj: Letter of Instructions
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for Special Study Group; Memo, LtCol G.A. Masden, Asst

D/Dir, SP-9 to Status of E-1 and E-2 Payloads and Readout
Equipment, all in McElhaney files.

Essay, '""Anatomy of Readout, '' prep by MajGen R, E, Greer,
Dir/SP, Nov 62, in Greer files (copy sent to SAFMS, Dec 62,

to Col J, L. Martin).

Tech Note, ADC Recon Lab, Program 6263, Task 626302, by
J.T, Fulton, ASD, Nov 62, in McElhaney files.

Ltr and atch, R.E, McCormick, Actg Ch, Optronics Br,
Recon Lab, ASD, 3 Dec 62, subj: Photo-Tape Annual Report,
in SP-6 files; interview, Capt J H McElhaney, SP- 6 by
R.L., Perry, 5 Dec 63.

Memo, Capt F.B. Gorman (USN), D/Dir/sP-6, to MajGen
R.E. Greer, Dir/SP, 9 Nov 62, subj. Proof tests on E-1 or
E-2 Payloads, in McElhaney files.

Ltr, Greer to Gorman, 19 Nov 62; 1tr, Gorman to ASD, 20 Nov 62,

~ subj: Evaluation of RCA ElectroStatic Tape; TWX SAFSP 6-23-11-2

to ASD Recon Lab, 23 Nov 62, all in SP-6 files.

Memo, W.F, Leverton, Aerospace Corp, to Col E, W, Romig,
SSD, 25 Jan 63, subj: Electrostatic Tape; rpt, Chronology of
Electrostatic Tape Program, no date, aprox May 63, both in
SP-6 files; McElhaney interview, 5 Dec 63.

EST Chronology, May 63; rpt, '""Photo Tape Reconnaissance
System, ' prep by J, T, Fulton, ASD Recon Lab, 1 Feb 63;
TWX SAFSP-6-8-21, Capt F,B, Gorman (USN), D/Dir/SP-6,
to ASD, 8 Feb 63, all in SP-6 files.

EST Chronology, May 63; rpt, Photo Tape Reconnaissance
System, prep by J.T. Fulton, ASD, 1 Mar 63; memo for record,
Maj C.D. Ferriby, SP-6, aprox 15 Feb 63, subj Evaluation of
December 1962 RCA EST Tests, in SP-6 files.

Rpt, Photo-Tape Reconnaissance System, prep by J.T. Fulton,
ASD Recon Lab, 9 Apr 63, in SP-6 files.
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Amended Mo Rpt, Photo-Tape Reconnaissance System,
15 Apr 63,
EST Chronology, May 63, McElhaney interview, 5 Dec 63.
Memo, T.J. Keene, Aerospace Corp, to A,G, Nash, Aero-
space Corp, 24 Apr 63 subj: Trip Report 25-29 March 1963,
in SP-6 files.
Ltr, M.G, Staton, Mgr, Marketing, RCA, to LtCol T,O, Haig,
Ch 417 Prog Ofc, 5 Jun 63, subj: AFASD Dielectric Tape

Camera Program, in Prog 417 Ofc files.

Rpt, Photo-Tape Reconnaissance System, prep by J. T. Fulton,
ASD Recon Lab, 1 Aug 63, in SP-6 files.

Rpt, Photo-Tape Reconnalssance System, Fulton, 1 Aug 63.

Staff Study, 'Limits of Readout, " prep by SP-6, 1 May 63,
in SP-6 files,

Interview, McElhaney by Perry, 6 Dec 63.
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VIl THE P-35 WEATHER RECONNAISSANCE SATELLITE PROGRAM

Prefatory notes:

At various times the Air Force-DoD weatheI.' sat.ellite proéram
was known as P_1.'ogram 35, Program 698BH, and Program 417, After
1964, it also operated under othei' names of no concern to this account.

Program 35, the weather satellite program that functioned under

~ National Reconnaissance Program authority, was successfully repre-

s‘ente'd to be a clbsel} held space program with no covert or clandestine
a'ssociatio;as. Fe“w of the people who operated thg program office and
develpi)_ed the éatelli.te were briefed on the existence of such programs
as N and Corona, even though Corona was until 1964 the only

satellite operation that conceivably could benefit from knowledge of

. weather over the Soviet Union. The accouni: that folléwﬁ is based almost

entirely on program office sources; that is, the narrative reflects the

fact that program managers were largely innocent of knowledge about
the way their systen; would ultimately be used. It must be recalled,
ho;wever, | that until 1963 the original Samos program maintained an
official existence, and most Air Forcé People unawa;'e of th_
apd Corona programs assumed th#t Samos, in one of its several

incarnations, was the intended beneficiary of satellite-based weather N
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reconnaissance. The pretense that such was the case lasted until
development of the P-35 system had effectively been cqnipleted.
P-35 was operated under ordinary but rigidly enforced secufity
controls and was not incorporatqd in the BYEMAN control system
although access to in.formation about the program was closely
controlled.

In light of the foregoing, this account has been constructed
without much reference to other aspects of the National Reéﬁnnaissance
Pfogram. A slightly different version, denuded of all ailusions to
covert or clandestine satellite reconnaissance operations, was prepared
(by this apthor) and filed with other program office records in 1965.
Apart from occasional references that relate P-35 eve_z.lts‘ to important
motivating aspects oi.' satelli;:e reconnaissance program acfivities.

this version conforms to the pattern of the original.

Finally, this ;ccouxit extends only to late 1963, by which time o -

the original ﬁrbgram goals had been wholly satisfied.
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Like communication satellites, the development and operation
of military weather reconnaissance satellites was until late 1960 more
a matter of politics than technology. Existing weather satellite pro-
posals and embryoni'c programs generally were abs.orbed by the
National Aeronautics. and Space Administrat;idn' (NASA) in fhe space
pf;')g:am upheaval of.late 1958. Weather observation from satellites
was plainly the responsibility of civilian agencies under the terms of
" the National Space Act of 1958, but that did not eliminate concern for
.military weather reconnaissance requirements fhat could not be
entirely satisfied by’ NASA programs. Nevertheles 8, that a weather
reconnaissance satellite dedicated to the military would certainly be
viewed as redundant and duplicative by Congress was a major factor
in the faﬂure of the ;lefense department to approve any of the early
Air Force proposals,

| foe rec.onnai.ssance program realignment of late 1960 had
implicat_:ions .that did not escape the eyes of major defehse contractors.
If, as'seemed probal:»le3 the original Samoq effort was to be expanded,
there might also be roor.r;“ to_insert deyeloPmeﬁts earlier turned down.

On 17 November 1960, while ..Sa:'mc.)s program reorganization was
in progres's, but before the unique structure of Gé'nergl Gréer's organi-

L2

zafioi: ﬁad been clearly established, the Radio Corporation of America
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(RCA) proposed to the ‘Air Force the development of a cloud cover
reconnaissince satellite system.

The submission, which went to Colonel H, L., Evans, Assist- ...

ant Deputy Dirécto_r‘ for Space »'Programs in the Air Force Ballistic
Missile Division (BMb); * envisioned a SOQ-pound payload of television
components, two readout stations, a satellite control center, and
contractor provision of cloud cover analysis services. RCA urged
that the system would fill a functional gap in the array of military
satellites by exploiting techniques and equipments, many of which had
been ﬂigh‘f-proven- in the course of NASA's Tiros weather satellite
program:. The¢ use of proven or 'foff-the-shelf" system elements was
a particular attraction to both the Directorate of Defense Research
and Ex;gineering (DD!-I&E) and the Undersecretary of the Air Force,
J. V., Ch#ryk, who had recently acquired cognizance over the total -
reconnaissance aatelljte program. Even as early as November 1960,
it was clear that both of f.hose authorities would have to approve before
a system could be funded for development,

Appreciating that more was involved than merely évaluating a

contractor proposal for a new satellite system, Colonel Evans and

*
Colonel Evans was General Greer's deputy.
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his immediate staff devoted Some two months to its examination and

to considering how tltey might overcome some obvious obstacles to |
securing system approval. The chief technical difficultf was selecting

‘a launch vehicle; the proposed payload was too heavy for any of the
avaxlatle probe rockets and too 11ght to warrant use of the Thor-Agena.
chk-a-back modes were considered in detail and then discarded because )
of their possible degtadmg ef