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might be enough to warn about enemy efforts 1o orgamze, prepare, or move, and

decrypted messages might reveal plans, intent, capability, and perceptions,

ASHErET These programs were generally organized by cusiomer rather than
technelogy or provider—they were “market doven,” and often the mgarzizatimﬁ
responsible for collection and analvels were owned by the customer, Such linkages
seryed t“:‘itltiA[:Iil gperations quite well. Thev made it difficult, bowever, efftciently to
allocate TESOUTCES and distribute information for broader strategic questions, and
custoniers that were not organized to pull or receive information from this congeries
would not raliably get it.” And the congeries proved nealy impervious 1o change.
Beginning with the Korean war it seered that the eavesdropping world spent the 19505
undergoing unending reviews producing unending recommendations for change, to which
in practice it seemed unendingly deat ' Over time, formal authority became vested more
and mors in organizations charged with broader national missions, but actual capabilities
tended to stay where they were. Thus NSA concentrated on communications signals
(comint], while military service elements emphasized finding kpuwn radars {operational

chint). Later in the decads, as Soviet missile programs developed, telint—the telemetry

" The decentralized system also complicated arrangements for sharing intelligence
with other countries. Johnson recounts__'s experience in wanting “to exchange
alint with the United States, but the Americans had no focal point for clint, [nstead,

had to establish separate relationships with the American Air Force and Navy,
The fraqu::nth' complained that thers were too many elint players on the
Ametican side, 50 in 1957 CTA undertook fo coordinate all U 5. elint relations with
[ |NSA was as vet not part of the elint picture.” JTohnson, dmerican Lmzpm (e o
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(LT} Space systems were also needed for satellite cavesdropping, and for most of the
1950s U.5. space programs were at best desultory, The United States and the Soviet
Union had both put captured Nazi rocket scientists to work immediately following Weorld
War II. Werhner von Braun's programs for the U8 Army got the United States into
space in 1949, but by then defense budgets provided little room for discretionary research
and development. The Air Force asserted that space was a logical extension of the
atmosphere and demanded organizational primacy in space programs; having gained its
point, it thereafter gave budget priority to air-breathing bombers and cruise missiles,
investing in ballistic missile technologies only after an outside commission persuaded
President Eisenhower to do so.

Figure 1.2 Clarke's Dosipn
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satellite eavesdropping weas implicit in Clarke's design for worldwide communicatons using
gecavichronous sateliites. Sowece: Claske, Exploration, o 157,
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would not be war “in any recognizablz sense, because war 15 a contest, and vou finally
ogt to a point [with missiles] whers vou are talking merely about race suicide, and
nothing elwe.” “Under those circumstances,” noted his biographer, Stephen Ambrose, “he

was dumned if he was going to spesd up spending on ICBMs,™

(LI} The Pentagon’s leaders saw little wrong and much io praise in a slow approach
to military satellites. Secretary of Defense Charles Wilson disparaged the promise of
space systems overall, and money that was not spent on space could be used in other
programs that were building real weapons.” The slow approach also fully suited the
determination of A Force Secretary (promoted o deputy secretary of defense in April)
Dionald Quarles o ensure that the Umted States” first satellite would be a civil scientific
ong, being built by the Navy for launch during the 18-month International Geophvsical
Year scheduled to begin in July 1957, Jn 1957 Quarles cut funding for WS-117L and
ordered the work on it 1o go slower. Yer g Rand report g 1934 had insisted that “the
earhiesl possible completion and uss of an efficient satellite reconnaissance vehicle 15 of
vital strategic interest to the United States, [and] . . . must be considered and planned on a

71-.}

high pelicy lzvel.™ Soon after, in February 1953, Killian's Technol mc.al Capabilities
Panel had concluded that “intelligence applications warrant an immediate program

leading to very small artificial satellites in orbits around the earth”™ and “the new prestize

" Concerning the possibility that the Soviet Union might beat the United States in
putting a satellite in orbit, the New York Times quoted Szcretary of Defense Charles E.
Wilson as sayving: 1 wouldn’t care if they did ™ {17 December 1934). His boss referred to
military rescarch and de ';Eopmem as “the money we fpf*nd vearly without putting a
single weapon in our arsenal.” Eisenhower, quoted in Aviation wWeck, 14 October 1957,
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{1 Huntsville soon made good on its boast. Determined to repair the American
image, Eisenhower announced that the U8, would launch a satellite of 115 own within a4
few months, The first attempt, a Navy/JPL Discoverer, fatled The second, an Army
Jupiter T, succeeded on 31 January 1958, placing in orbit the fizst “Explorer,” (Figure
1.3) a small satellite built by the Naval Research Laboratory for Vanguard and modified

by the Jet Propulsion Laboratory to become the rocket’s fourth stage.

Figaire 1.3 Explarer ]
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EFRTET Over the next twelve months, the Defense Department tried twelve more
launches; two-thirds of them failed, Most were publicly identiflied as Discoverer scientific
misstons, which hid the covert ClA-directed Corona photographic reconnaissance
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satcllite, That program had been created as an altemative (some thought intenim ) path to

gettrng photographs from orbit quicker than the Air Ferce's WS-117L.

EEr T The more ambitous WS-117L program was organized by subsystem,
which included sensor payloads for both photographic and clectronte intclligence
missions. Consistent with the primary mission of attack warming, it gave pnonty to work

¥

on Vdireet read-out systems,” methods for transmitting the collected data to ground
stations, Tor both Fhij photo and mtercept data. 1t also gave prionity, as broadly agresd by
military and intelligence Jeaders, to photography. The ferret systems would not be
taunched until the higher priority photography systems were ready, and the photo svstems
were far more comphicared, A camera would take pictures that were to be ;eccrdzd o
film, which would be developed on board the sateflite and then pulled 1n front of 4 linz
scanmer, the output of which was then transmitted to the ground station. Each step poscd
sigmificant engineering challenges, To develop the film on board the satellite, enginesrs
desiznzd a system that would press the film against webs of material that had besn
seaked with developing and fixing chemicals. To scan the photograph. the developed film
had 1o be pulled at precisely the right speed in front of a scanner operating on preciscly
the nght dimensions so that the right amount of data were ready at the night times for
fransmission to the ground, These constrainis effectively himited the resolution of the

seanned 1mages.

# " N . : : .
The project was organized by subsvstems: A was anframe; B, propulsion:; C,
power; D suidance; E, photoaraphy; F_elint; G infrared; H, groundispace
commaurnications; T, data processing,

L
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{SLBPF) But transmission was the real Achilles heel of the “direct readout”
approach- the technology of the day supported only very low data rates. This limitation
meant first that there would be a huge imbalance between the size of the arca the satellite
photographed and the size of the arca that analysts would pet to see. Perry estimated that
it would take thres hours to wransmit the scanned images from a single photographic
pass;” considering that ach ground station could receive fully useful data for only cight
minties while the satzllite was in view, which typically happened five times each day, it
became clear tha«tﬁ the limitation on transmission rates would also force expenses for

building, maintaining, and stalfing a large number of ground stations,

o7 Meting the complexity of the WS-117L approach and particularty the need
for data transmission rates far bevond anything vet accomplished, White House advisors
and the Rand Corporation in late 1957 urged that satellite photographs could be oblained
more quickly by flyving a camera in an Agena upper stage and using a special re-entry
capsule to return the pndeveloped film 1o the ground The Central Intellisence Agency
backed that approach and spon took charge of managing 1, usicg & small Ajr Force group
m Los Angeles to conduct the actual development work at Lockheed.™ The project

became known as Corona, and the Discoverer program was invented as a public,

“seientific research™ fig leafl for the classified reconnaissance effort.” By Perry's

" “Until Seprember 1958, the Corona project was to be concealed in the 1% phase of
the W5-117L Military Reconnaissance Program, ., To securg acceptance of an
explanation of the Corona firings which denies anv connection with reconnaissance or
with other simitar sensitive military activities, it 1s necessary to describe the entire Thor-

1]
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catculations, each ground station mn the WS-117L system could acquirs “'62 individual
frames representing 16,740 square miles of target area sach day,” while “an carly Corona

e . -
svstem could scan 1.5 miltion square miles sach day.”"!

71 Photography was the top priority for the newly urgent reconnaissance
satellite programs, driven by worry about Soviet ballistic missiles and the military
importance of finding their bases. Through 1960, as one intelligence historian noted, “the
existence of a rcaluSm?i&t intercontinental missite capability was generally accepted, as
was Soviet willingness to resort to nuclear attack. ™" Corona was exclusively a

photographic zvstem, and WS8-117L was predominantly so; it included plans for “ferret”
sarellites for clectronic intercepts, but they had much lower priority. In cither case, an
mtereept sensor would not be flown until a photographic system had been developed: Tor
Corona, it could only be an add-on package attached to the Avena upper stage; for WS-

LI7L, it was part of the design for the first satellite, an E1F1 demonstration.

boosted series of fights as an activity entirely separate from the WS-117L program. To
accomplizsh this, ARPA has 1ssued a dirsctive separating the WS-117L program 1nto two
(27 distinct sertes, one identified as Discovery (Corona Thor Boost) and the other as
Sentry {1171 Atlas Boost). Discavery will be identified as a pracucal space platform for
the conduct of experiments aimed toward the development of improved military

3

systems.” “Caorona Cover Plan.” pp. 1-2, o
12
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Figure T4 Ferret Sensors

FERRET SENSORS GAPABILITY
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Source: " SAMOE Nadona! Sarellitg Reconnaissance Svsten™ briefing,

(FFTT) Lhe Navy, meanwhile, had taken a different approach. Thouph it shared
the collecuve commitment lo photography of missile bases as the top priority, and mdeed
had other concerne at the top of ils st the Naval Reszarch Laboratory had designed a
small satellite that would intcf&cpt radar sizgnals and transpond them on demand to
grovnd stations, where they could be recorded and the tapes Nown back 1o the United
States for analysis, Planned n response to operational needs for electromics
countermeasures, the naval laboratory proposed the concepr for fm1ding within Navy
channels in fate 1937, Development continued under authorization from the new post-
Sputnik organization created in early 1958 to manage all defense space projects, the

Advanced Research Projects Agency, and aiter predictable burcaucratic wrangles and a

few name changes it was built and launched as the Galactic Radiation Background

Rev, Ootpber 2003
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(GRABY satellite.” Carried as a secondary pavload on a Thor Able Star launch of the first
Transit navigation satellite, GRAB reached orhit on 22 Figure 1.5 GRAB
June 1960, and becams the first functioning U5

" : i
reconnalssance satellite,

LSLBFET By then, satellite reconnaissance had

become even more urgent, Less than two months carlicr,

Soviet air defense forces had shot dovwn the U-2 flown by

Sturce: Pofts, poii,

Major Gary Powers, Eisenhower prohibited any further -2
thights over the USSR, and there was no other way to obtain high-resolution photographs
of Sovier termitory. A week after the GRAB success, the CIA-Corona team tried for the
tweclith time to obtain satellite photography, and scored another fariure as the Agena A
cond stage went unstable. Two days later, on 1 July, a Soviet fighter aircraft shot down
an American 8B-47H that was flving above the Arctic Circle and conducting eleciranic
reconnaissance from the Soviet periphery. Finally, on 10 August 1960 the ClA-Corona
team launched Corona 73 and succesded in putting an Apena into orhit and tecovering s

regntry capsule from the water,

" The project was carlier known as Tattletale and was controlled by a security system
called Canes. A small scientific payload was included to provide a public rationale for the
mission; it was called Galactic Radiation Environment Background (GREB}. A {ew years
later the name Solar Radiation {Solrad) was also applied to GRAB retroactiv r::]x Sea
Pons, GRAB & Poppy,

14
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(SLBrET That mission, often reported as the first suceess of the high-priority
photoreconnaissance program, ironically provided only slectronic intelligence. In an
effort to determing the cause of previous faitures, the safeliite had been equipped with
flight instrumentation but no film or camera. Bolted to the back of the Agena, however,
was 2 small package called Soctop, a secondary pavload, that coincidentally had become
ready 1 time for this mission. It was ?hf:ra‘br:cause Harold Willis, an electromics
engineer working for the Central Intellipence Agency, had become aware of the Corona
program in 1955, l%?’s’a’i]".lf_j to concern within the intelligence community that the Corona
might be valnerable to Soviet measures o explodt the Agena’s S-band beacon that was
essential for wacking and commanding it Detecting and diagnosing this threat required
slectronic intercept satellites of the kind that the W5-117L fzmets would eventually
provide, but they would not be ready in uwme for Coronz, Wills, after discussions with
people involved with the ferret work, concluded that a small sensor attached o the back
of the Agena could detect possible Soviet elsctrome efforts to track or interfere with the
satellite. The sensor’s design was apparently suggested by Eugene Fubim, then at
Alrborne Instruments Laboratory (AL}, Minneola, Long lsland, NY. It incladed a small
ecetver covering the band in which the Apena beacon operatad (2 3- to 3.2 Mhz, a
simple telemetry encoder, and a pair of antennas, one for receiving signals and one to

fransmit the data to ground stabons (there was no dala recorder).

" “Originally called "’ipacml Component Test Package but for cuphetnism twr;s ()‘
ore &ddﬂd thus SOCTOPR, " Busher and Chaid, p, 23,

I35

Y i i A 0 Y 04 hl a‘
FﬁF [k ) S R 0 I e e If ‘:‘I

Rev. Octobar 2003

Approved for Release: 2017/08/16 C05099702



Appraved for Release: 2017/08/16 COS099702 BRAFT—NOT FOR DETRIBUTIIN

; 'Eif.mmp worketd propstly and seemed ot first fo show that :‘m‘v 1ot "aj}a* dis

in fact wack e Toreta and $id 0 an alarmingly oxlensive paiiorn, ™ burspan furtbier
snalysis the fracking proved do be that of B8 growod ston radars. Analyie

zd Mvulnsrabiliy™ sensors did

smharrazsment aside; Soctop demansiratgd that so-cx
i, desprite Wikson” s vopviehion thit radbofregueney sipnals coukl rst by ndecdepred in
spacs [t was followsd B a lowe series of “ATL k sensory. carried e the. Agzng’s af.

face, T @ next Corvowg mission, Dedoverer £ launched oo 18 Augost vielded i fst

sarcilug photography it-dilse cirfzedd Sodiop,

e cal b beoready Tor Jauneh was:the product that had been stared carkiest,

e Hrst WE 1171 sateliite, 1t way slower beeause B organizabon was e ambitivog, it

fachupivgy oo dermanding, snd ity wmapegers tse Histracied by nnenssential

Gifrastrooture. Moest.olef, G0 way slower beeduse 1 was o hidhevisibiliny Als Fores

".L!-

pagrumy that got swept op inothe. post-Spaniil reerganization renzyv. Tiy defenss

organdiions there 1s 2 powesfal uigy Boomensirs value 1l iz ol Sontrol of prodees

ralbior thdn priviuets and ¢ffechs; 2 biss thal mabes-centralization seem desivabie in dlkatf

14

sinifiess ottits offoos on efliceney orguatity. Eivenhowar, | mm:&ﬁ m‘* decpdes in the

Army’s unsiakeabie. thivsy 'f<u:-{}rgaztli;a:iéfmmﬁ proreniids, roacted to s ‘s‘u".' i sumirisein
vt by demanding thet defense space programs be pad onder o sinele oianager. He
crzatad that manager, the Advanded:Rescarch Projects Agency [ARPA); duly in 1932,
A . wiok pifentive conirel of Vanous ungolng programb. ol ST fies thrdug o
fha vear Corenz, s OLA procim, was pofseriousiy afletled tARPA suophed O 1%{1'.21

Bisters, throwel g & Forsa),

Bav, Chctokar SOOI




Approved for Release: 2017/08/16 C05099702

CRAFT=-NOT FOR DISTRIBUTIT

L&) In the Olympic skating competition betwesn the WS-117L and the Corona
programs, ARPA became the cormupr French judge, It handicapped the Air Force program
bv adding a4 management laver that was inexperienced in Pentagon practices and that
brought neither important technical expertise nor political clout. The new director, Roy
W Johnson, proved difficult to work with, less concernad with programs and morc with
assariing his own anthority. ARPA renamed the WS-177L program twice, and even that
simple exercise went wrong. In June 1958 it first replaced “WS5-117L" wath "Sentry,” to

e

retlect the defensiwje attack waming mission and 1o remove the “weapons™ connotation.
Later, when satellite reconnaissance programs were being made covert, ARPA wanted a
name that would provide no indication of the sateilite’s mission, and on 6 August 1959
chose “Samos,” the nume of an Aszgean island. But the trade press soon interpreted it 1o

¢ an acromvn for Uspacs and missile observation svstem.” Others 1 eleared oircles
ciaimed i stood for “same old Senoy.”
Ase ) Worst of all, ARPA soon proved simply Incompetent 1o manage major
weapon acquisition programs. The commander of the Air Research and Development
ommand, Lt Gen. Bernard Schricver, finally complained to the Air Force chief of staff

on 15 September [9359 about ARPA’s frequent changes on budget decisions:

" The Navy program also fell into ARPA s clutches, but the effects on it were
mitigated by ifs relatively small budget {as of 1960, $1.1 million, spread over three years,
according to Potts, p. 691, and its coherent defense by its parent service. The Air Foree
program’s much larger budeet (through 1960, between S333 2 and $360.2 million,
according to Perry, Samos, p. 87) attracted {ar more atiention, and the service was not
untformly supportive of space programs,
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Table 1.1
Operating Concept—ELINT Data

F-1ELINT DATA

1. The I'-1 data will be recsived on magnetic tape from the tracking stations al
Kagna Point, Hawaii, and Vandenberg AFB., The daty will be transported by
military or civilian courizr to the Satellite Test Annex, Sunnyvale, California,
using air ransport.

o

The F-1data on magnetic tape will be in 3-level serial format, and will be plaved |
through the F-1 Ground Data Conversion Equipment, which will format the data -
in [BM 727 Computer format. This output will then be fed inte the CDC 1604
computer, along with the ephemeris and calibration data, The resultant output will”
bz in a scaled, mearged and calibrated magnetc tape in an IBM 727 format.

L

At this point, the tape contains intercept information and geographic position for
exch intercept. The tape, together with an operational summary of the magnetic
tape, will be furmished to the 544" Reconnaissance Technical Group, Offutt AFB,
Nebraska, and to the National Security Agency at Ft. Meade, Maryland. The
Chief of Naval Operations will recetve the operational flight summary and data
print-gut only.

4 Preliminary analvsis of the F-1 data will be accomplished by the 544" RTG, using
~their IBM 704 computer and programs prepared by a Samos contractor. The
output of this process will be made available to user agencies upon réquast

E-2ELINT DATA

The F-2 data will be recetved at the Satelhie Test Annex, Sunnyvale, California,
in a format suitable for direct input tnte the CDC 1604 Computer. The computer
will merge each intercept with its geozraphic location, and will otherwise
calibrate and scale the data, indicate invalid intercepts and attach a confidence
, factor to each group of data. The magnetic tape output will be printed-out in
: tabular form. As in the case of the I'-1, the tape, prant-out, and flight operational
summary will be furnished to a designated user agency for further analysis and .
gxploitation.

b

Spurer “Samos Development Plan, Appendix 17

(S4BT The Esenhower administration thes left office in January 1961 having
obtained very little electronic intelligence about the Soviet Union from space, despife the
urecney with which it had been emphuasized at least seven vears garlier, The president
himself seems to have been szized by the need for warming against surprise artack and to
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being a pariner in operating Samos 10 being 4 user of its data, which In tum would be

provided from other organizations.”

TSBYE) Second, national secunty leaders came to heheve that the Air Force was
naf managing the Samos program effectively, even after ARPA had been taken out of the
pieture in late 1959, Uindoubtedly working in close cooperation with Charyk, the Natonal
Seeurity Council convened presidential review of the troubled program in August 1960,
after which it dire»f:ted the Air Foree to manage £he Samos work using a special office
reporting directly to the SDCTSIHI;}“ {which meant, as a practical matfr:r; the
undersceretary), Charvk had succseded in wresting control of the nation’s principal
satellite reconnaissance program away from principal development and operating
ei&:mgms of the uniformed Alr Foree, Within a few weeks he named Brig. Gen. Rohert E,
Greer to be Director, Samos Project {office designator SAF/SP Y, and Charvk also ereated
a scerelarial-level Office of Missiie and Satetlite Svsiems 1o provide hir with direct staff
support.© With Greer’s new position, the Air Force Research and Development

Command had to surrender its Sames responsibifities

"It was clear [at the end of 1959] that the Strategic Air Command saw Samos as an
attack warming device that might make some contnbutions to general and technical
intellizence, while higher authonties inthe Pentagon, had the view that Samos was an
mtelligence system with a limited capacity for attack waming ™ Perry, Samos LA, p, 156
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Figare 1.9 N5 Directive

WATIONAL SECORVTY COUNCIL DIRECTIVE

f SEPTEMBER /960

-

. REORIENT PROGRAM T HIGHEST PRIORITY FOR RECOVERABLE, HIGH
- T ES0LUTION, CONVERGENT STEREO PHOTOGRAPHY

| LAND RELOVERY AS SOON AS PDSSIBLE

COMPETENCE TO IDENTIFY WITH CERTAIN MISSILE SITES BOTH IN CONSTRUCTION
AND AFTER COMPLETION

COMPETEMLE 70 STUDY STATE OF READINESS, TYPE OF aCTIVITY AND TVPE
FOMIGEILE

REDUCE ELECTRONIC READ-OUT EFFORT TG LOWER PRIORITY-GUBSTANTIALLY
LT BACK GROUND-BASED ELECTRONIC READ-OUT SYSTEM

CONTINUE FERRET {ELECTRONIC) PROGRAM WITH PRIORITY LOWER
THAN PHOTOGRAPHY

PROGRAM TO BE MANAGED WITH DREET LINE OF COMMAND - SECRETARY
OF DEFENSE TO SECRETARY OF THE AIR FORCE TO GENERAL OFFICER iN
DPERATIONAL CHARGE OF PROGRAM

Sowrce: “SAMOS: Nastonal Satellite Reconnatssance System™ briefing.

_(;»—B’Y'EF The NSO review also set new management prioritics for Samos’
development. It led 1o canceling work on ground processing svstems for the read-out
approach, elements of the program that had been desipned to make it responsive to
operational commanders Instead, the Samos program was now (o cmphasizses work on
film return systems, while ressarch on electronic read-oul systers was to continue with
lower priority.™ The read-out system was by then meeting no operational requirements,

..,

and many observers, including Greer, doubted that it ever would have,” Its technology

" Greer later wrote *Anatomy of Readout™ (Novembear 1962), inwhich “he
ncluded that the best obrainable readout sysiem weuld require about 700 seconds 1o
25
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was oummroded, many costly puzzles remained unsolved, and the satellite necded to be
launched by an Atlas, instead of the less expensive Thor.*" In fact the satellite Jaunched

on 31 January 1961 was the only film read-out syster cver flown.”

iransmit the information it could acquire in one second. Any readout satellite would nesd
4t davs of reliable operation to equal the gross product of avarlable recovery systems that
could photograph 100 targets a day for three days in orbit and which could make all of 113
photographs available for examination within three davs of recovery. . .. Apart from
ohvicus disparity in resolution potential which made recovery so attractive, an
operationally useful readout satellite would also have w overcome Coloncl King's basie
objections that current technology could not provide for long-term untended reliability on
orhit, for inexpensive eround stations, and for considerable improventents in data
rransmssion.” Permy, Samos, pp. 185-186.

* Charyk eanceled further launches of the E-1/F-1 configuration on the grounds that
the technology had already been demonstrated. e agreed to let an E-2 be launched in
September, but the rocker exploded on the launch pad. Charyk then ordered the
remaming E-2 into storage, and on 6 October King ordered a halt to all readout work
(Perry, Samos, pp. 172-173). In 1966-67, the National Aeronautics and Space
Administration used a modified E-1 subsystem as a lunar mapper, and, despite the doubts
of King and others, the system worked (Perry, Samos, p. 173, Hall, “Samos o the
Muﬁn”?, )

o
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Figure LI0 USIB Requircments
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(L) Sueh revisions in the space proaram seem rather bold to have been ordercd by an
administration at the end of its life, Some no doubt expected that Vice President Richard
Nixon would win the presidential election! he had been involved in the planning for what
became NASA and in other space activities, and he might be expected to continue the
course that the Eisenhower people Jaid oul. He and his opponent, Senator John F.
Kennedy, had staved close in the polls 2] vear, with never more than ;EEVﬁlTI percentage
poutts difference, and his numbers 1 July had been slightly better than Kennedy’s. From
a bureaucratic perspective, the NSC's actions greatly strengthened the power of a
politically appointed civilian over the uniformed service erpanizations, and it might be
expected that an incoming administration of either party might appreciate that fact, Then,

too, thers was a provailing cultural sense at the time that important mattsrs of science and
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technology serving national security interssts would be 12t in the hands of eminent

e, = 3 o *®
bofting even if executive branch politics werg to change,

55T In any case, there seemed to be no foot-dragging in implementing the
NSC’s recommendations. The NSC's actions assigned the ferret intercept payloads a
“lower priority than that assigned to photography,” but at least they could proceed
unhobbled by the photographic system’s problems.” In Decamber 1960 Charyk dirceted
them to be launched by the Thor-Agena system that Corona used rather than the more
expensive Atlas Agena svstem used by Samos. That decision, together with other
housekeeping considerations, led Grear in April 1961 to collocate the ferret work (now
called Project 102 with the Corona activities. Now both tvpes of satellite would include
the sscondary intercept pavioads of the “Aftrack™ program. The ooginal Soctop payleads

airmed onlv at detecting Soviet tracking of the satellite, but by mid-1961 the aft rack was

" That is in fact what happened. Herbert York, outeoing dircctor of defense research
and engingering, wrote that “new Secretary of Defense Robert 5. McNamara invited all
five of the research and development officials at the Presidential-appointee Tevel 10 stay
on. ... Inaddition, all of my senior staff staved on and two of them were promoted . | .
Much the same thing happenzd in 1961 1n the case of the White House science
apparatus,” York, Race ro Oblivios, chaprer 8, “Tha McNamara Era”™ “The belief that
seiennfic advisers constitute an ‘apolitical slite” to serve the presidency ganed wide
aceeptance during the vears immediately following Sputnik, Nowhere was this idenlogy
more vividly embodied than in the scientific advisery machanisms which proliferated
around Presidents Drwight D, Eisenhower and John F. Kennedy and m the Executive
Office of the President.” Katz, p. 43,

" Initially these would be known as Project 102 satellites. When the Samos project
office was established at the Los Angeles Air Foree Station in August 1960, work on
read-out svstemns was conducted under Program I and that on return systems under
Program IL Work on read-out photographic svstems comprised Project 107 under
Program I; work on ferret intercept svstems was Projzct 102 under Program L

23
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holding systems that could also search for particular signals and record them fer later
anﬂlysis»:‘i The Discoverer 25 mission  in June, for example, carricd the first®  Taki”
payload, named for its target, the Sovict air defense (“Tall King”™) radars, and the first
satellite-borne electronic intclligence tape recorder. The next Discoverer, launched in
July, carnied the first “Wild Bill” paviead, tumed to ssarch for radars ("Hen House”)
thoupht 1o be associgted with possible Soviet anyi-ballistic missile systems. At the end of
Sugust, Discoverer 29 carried “Texas Pint,” the first effort to intercept communications
fransmissions fmn; space. In September, Discoverer 30 carried a “Topsoc™ payload, an
effort to determine the frequencies of radars of interest {including “Hen Houvse™) using a
scanning receiver and a recorder. That particular =ffort proved unsuccessful, but the Hen
House frequency soon became known in other ways and Aftrack pavloads named “Long

John” were built to analyze that signal in detail.

(LB And so it went, 2§ engineers and analysts pursucd Soviet radar signals with
a rolling serics of expersments ruade possible by the simphetty of the Aftrack design and
the frequent opporunities for flight. In December, for example, Discoverer 36 carmed a

“Grapejuice” payload, an effort to intercept and analyvze a Soviet tactical communication

svelem called ©

INetther it, nor Grapejuice 11 (Apnl 1962) nor Grapejuics

HI {September 1962 vielded the desired infoermation, and so a refined version, “Ving,”

was flown in December 1962 and Febroary 1943, with better but still limited suecess.

Specific launches are identified here as Discoverer, rather than Corona, missions,
because that is how they are lsted in most unclassified historical manifests.
29
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Finally, in August 1964, good technical and oreanizational intellizence was derived from
data collected by “Opporknockity,” The first several Aftrack missions are sunimarized in

Table 1.2

" Busher and Chaid (pp. 11-13).report that “Wild Bill” was named for either
Lockheed’s Bill Harris or SEL’s Bill Rambo; “Texas Pint” because the payload was too
small to be a fifth or a quart; “Long John” for John Grigsby of ATL which built the
pavioad. “Grapejutcs™ was named bacause the project enginser was Conrad Welch;,
“Ving” was a stronger version of Grapeqmes; and “Opporknockity™ was chosen because
“when opportunity knocks, opporknockity tunes.” i
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Table 1.2
FEarly AFTHACK Pavloads
Naumte Launch Date Frequency | Life Remarks
Vehicle (MHz}
SOCTOPR] Thur-Apena & | 10 Augusl 1960 © 2300-3230 Ldey | Vulnerability
: (Dhzeoverer 137 ;
CEOUTOR Thor-Apens & L3 Seprember R i day Yulnerablay
: {Ehgpoverer 155 1 1980 S0
LRnoTOR I ThorAgena B 1 26 Oowber 1900 | 3005000 o Failure; walncrabality
' iDseoverer 100 L LEO0LS200
CROUTOP N Thor-Agena 9 ] 12 Sowventher 10005000 2 davs 1 Wulnerabiony
: (Dsvoverer 1T 1 1860 ; S
PROCTOPY Thor-Agena B 30 oreh 1961 T0G1000 B i Falyre; voleerabiliy
' (Dscoverer 233 '
CBOUTRRY Thor-Agcna ™ § Junic 186} 1OQ0-E00 0 Falorg valnerabily
: {Ehscoversr 24 -~ z !
TAKIT Thor-Apeng B i June 1961 160600003 2days Fistrseorder used ABM
1 Disgovarer 25 bangsf L radary vulnerebulive
CWILDBILL T Thor- A gena 5 T duly 1961 40134 f0 ABM radar
CHscoverer 26
AR Thoe-Agena B 3 Augusr 1961 160-175 0 Mo orbit. ABM search;
{Diseonierer I8 vulnerability
Texas Pint | Thor-Agena B 30 August 1951 | 100-130 2 duwe AMEN ﬁ BV ITDRIMENE,
A Dsooveree 241 o i ‘_M- ignal :
FOPS] | ThoredAgona 3 12 Bepormber SO0 6002 Sdave ABMAGS
| (Dsscoverer 307 | 1961 baridy’
TIPSO L Thoe-Agena H 17 September =1 60003 4 davs ABMAGE
‘ (Discovercr31) | 1961 | bands)
TIPSR ThorAgona 2 13 Gowber 1360 | 400-160042 2 days ABRYGS
{Discoverer 329 bareds)
ETOPROCTY Thor-Apens B F Mo pmder AU L8000 2daye ABRIGS
' L iBiseoverer 34 1861 brareids} i
CGRAPEICICE D | Thordpens 3 12 e amber cldaw \
: {Iasioversr 36) 1561 :
CROCTOR Allus-Apena B 22 Drevember 161000 (7 Vulnerability
i_m_& 1961 I mphiis

Source: Busher and Chaid, Appendix &, TS/BYE

SEBA¥ET The Aftrack pavloads flew in orbits designed for Corona, the primary
pavlead, and their weight and vperations on the satellite wers carefully limited to prevent
any interference with the photographic mizsion. For the ferre! program, intercept was the
primary mission; those dedicated satellites could carry more powerful pavloads and use
orbits more likely to encounter signals of interest. The first ones to follow the E-1/F-1

satellite were designed to intercept known signals associated with particular types of

Rew. October 2003
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radars and help lozate them (o produce an understanding of the Soviet “electronic order
of battle™).” Advancesin  solid stats electronics allowed these systains to be mors
powerful, more complex, and lighter than the original F-1. The first was launched on 21
February 1962; six more reached orbit during the next three years. Starting with the third,
launched 29 June 19463, they carried secondary pavloads themselves, First was “Plymouth
Rock,” an Aftrack subsystem to locate Soviet S-hand tracking radars and that had first
flown the previous fall on Discoversr Agena, All the Tollowing 698BK satellites carried
“Bird Dopg 17 {rf-;pmtadfy namead for its pointing ability), or 118 successors, an
interferometer-type system targeted against an improved version of the Sovict air defense
radar that shol down Powers” U-2. The Bird Dog data vieldsd some locations with an

accuracy of five to ten miles (circular crror probable),

" These pavloads were designared “698BR," identified by sequential roman
mumerals; the first two were produced under Project 102, which was then renamed
Program 698BEK., They were 595BK-11 and - [1I, however, because the BE-1/F-1 satellite
faunehed 31 January 1961 was redesignated 698BK 1. post facto, Furthermorg, the
payload launch o mad-1955 was from a new Program 770 and was designated
“R9BBK/ 7707 Cine gan thergfore count a total of six, ot seven, or eight “698ER”
satellites. )
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ppeds warg rhatlers ol Bxpervse, experiéiitg, de ‘*'{}p! xent .;ﬁ%*.:ilf}sa}jélzj_f_, mattigeinint. and
money. The Asr Fores had asseried nrimacy in space maters, bt the Armry was first to
spet there aud frst 10 arbit & sndie, The Navy wag Tstwith en {ntercept satetling and
the 34 deliverad. the fist satuliite pliotoyraphs, The Nafonel Security A gemey asseried

sy instgind cotlection and analysis, bu bin thihy C3508 108 ot ;r:anv pver servhci

ciypoloniel elemrents was ewividy Tormal, dmid i seemid o give eommmuRicelinns
cvgiligence undue armphasiy over dlectronic intelitaenes and. 'f““ms,ir"-: The UTA seemad

+

dgtermined 0 eomiinus B8 ewh adercgn: pmd analvels programy repsndioRa ol NEAs

diciates. Eiidgnhoive had wantsd 4he réoonnaiizanes sswdilite programs 1o ba dnddr iha

chargs of a single iniellvence orinaization, What be ool wag mismanauementby ARPA,

& new Pantason bureaucracy (the i‘*"i]{f* of datense rascarch A cngineoring,-created 1o

repiace the assislant seerstary for rasearchand developmient and o ke charge of ARPA

cand other progrinas i and & sepisrate grogium tum by e

By the tma the Kﬁtttﬂﬂad}-' sdmimistration ook, i‘%]ir:m prosi af the
rveTnaisiance sateliie pfoiecis worg heing manaded by thelAr Forde, and Izatersiup ol
spawe Ietofmaissancd progiams {5 the Dicfinse Deparlsencristed prncipaily with
Uipbersopratary h vl Asns F mnam v team mredelense wey leaving 3t pave i’_iffia:r_j,!{%i

EAGBeT Doroat, Uy bug dast full day wy offiee, the depaty seovetary of defenss dea w s
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e, Doofer 2003




Approved for Release: 2017/08/16 CDEDBB?DQW
DRAFT--NGT FOR DIETRIBLTION

i

that werl oninmer cepl pavioads be conrdinated wirh M54 The ney ‘T“p By geordlary of

dafense, Rowwel] Gilpatrick, prefermed to *1‘-. eooviert] approval of defense space programs.

1o the diregtor of defonsy research and engibeering, buthe assignid the research,
development; fast, ead gvaluation for a1 approved proiecis to the Aar Force: the sow

Fipure 1,11

Gicretary of Defense, Rebén 8 Midamars, arpraved
“that arFangamentan & March 194)

A5 Thie 3 Ry vréferred not o lode it sateliie

susinpmentio e 'ﬁ,_.ii" Foroe undersecratam, ﬂd 501

115 DrOgIAT TnERA2CTE seoursd an appeiniment with

Wloramears 1o el himh dbout their work, MeRamara ot Wb e g,
CarTeLary af sl aar

Gmve Homnrdy ans: dahran
viportodiy siad tharhe had et been avrs oF it and Jdenerre Sohnson:
Amerroam Uy peolagy, 1.
hl:i[: EL@ ilgl.ﬂd v'c.’\-'h.j.t g‘l""\’ hﬁﬂrc_ §__§ z"u-.—_] t& G;"av‘]_}r‘ﬁ?

.;Jr ce fhen began revistog i earlier difsetivy 10 allow the Armgy and

e
5
i-v
i

B
3
L.
—
L
b
E
i
Lk
ok

Navy wedevelop Satﬂlg‘ﬁ'ms particaladly sued - 1.“.';, gt wk bt the Bay of Pligs'invasi ot
spon displaced duch activitias, Workon the ssoond GRAT was warly compiate, m any
event, #adon &8 hune 186141 was Baenched as a piggyback.on Trahsit VA by 2 Thar
Abie Suar fruncher Dopother sdth Tnlon goselendific resparch swrelbie of Yuiversuy of

fowa' s Frofesdor Tamgs Van Allsh, muling this latmeh the firsywith thizs satellitesy

—iyothen the ey @T Gt JRiZINg Space feeennasianes hed

mos el bovond (e Defense Dapartmant to taclude the CTa, manager of ke Corona

megrams The r gy dirsctorn §i . Richard Bissell, was responsivle for
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Corpnr and By seberal noodunts wiitked comforably vtk Charvk, Domnd doiv dhe twe S

deviscd plans forcentradizing whe management of afl national Faconnaiskants specs

prograns T Thay | n 33 pdzed tLat CEA (B :]1 Ise inicharge. o amangement that
Tassaliowsr had wanted bul pever got From, h:.« QWIE GRS, | Mediurna i alresd

uzmmluhu et TBOT Allen Dullss objecsed thar having a C0A officer aiving orders to.

.l

Pentagon people was “had practic [ Sepitesnber MeNumara groposed esgertidlhy te
salfkgamangement but with 1oing management, and the soting DCT,. Gens Charles P
Cubell, USATF, zpreed-n 8 Seplesnber 1901, creeling a National Recomialssanes

Frogranyipehutine 2l eardilie and wveridhy reconiaisiancs protedis Whather overt dr

caveft,” to be’ mananed hica sovert Nations! Reconnatizance Oftics ¢ divectad qoih }

CH anil ike Dhofonse Department,
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Special national security activities were reviewed for ths

White House by the NSC’s Special Group,” and that committes quickly objected that the
L . . . FYipore 1,12

nation’s satcllite reconnaissance programs were too Important

to be entrusted to joint managemeni, Both Charvk and Bissell

seemed quite willing to have the other be in charge, but cach

was opposed by others, and the satellite programs de facto

continuad under joint manapement until Bissell left the CTA in

March 1962, His replacement, Herbert “Poic™ Scoville, did

not estabiish the same working relationship with Charvk, and

TR 1 ST T

rwo months later the new DCL John MeCong, and Deputy
Sowrees Johnson, American

Secretary of Defense Roswell Gilpatrick signed a revised  DProlegy p. 324

- : 2% NP, :
agreamient that put Charvk in charoe of the NEO.® Less than two vears earber, the Agr
Force Research and Development Command, the Army, the Navy, and the CIA all had
their own satellite reconnaissance programs, As of Mav 1962, they all answered to the
undersecretary of the Air Force, In turn, he was 1o ensure that plans for the national
reconnatssancs program would “encompass maximum utilization of the technical and

operational resources of the DOD, the Army, Navy, Alr Force, NSA and the CIA to

support all collection programs, including but pot limited to, clectronic signal and

" This group was the successor to the 5412 commitree, created by NSC 5412 in 1954
with approval oversight of CLA special activities; later called the *303 Commuttes” (for
the rumber of the room where it met in the Old Executive Office Butlding), Its cors
membership included the seeretariss of stats and defense, the ClA director, the national
securtty advisor, and the chairman of the joiat chiefs. i

37
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photographic collection programs.™ Charvk later organized the development programs
of the WRO constituents as Program A {Air Force}, Program B (CT4), and Program C

(INavy ) Aenal reconnaissance was conducted under Program D

A National Reconnaissance Program

(SYBYE) These oroanizational evolutions imposed no appreciable delay on the
zngineering and development underway 1o ongoing sigind satellite programs. By 1962
thers was a sharpenad neged for more extensive ¢overage in frequency and geography.
C1A analvsts, looking at T1-2 and Corona photographs together with signals collected by
Takl-1 and the GRAB launched in J uﬁ*: 1261, thought that the Soviet Union might be

sveloping an anti-ballistie missile capabilit that could threaten the ULS. Polans, Jupiter,
Thar, and Atlas pro grams.m They called for more detailed collection with hetter
geolocation, The Aftrack, and ferret programs accordingly continued apace; the first
Project 102 ferret was launched on 21 February 1962, In addition to contimung gvolubion

of the GRAB satellitss, the Navy also proposad 1o develop “Dyno,” two small sateliites

5B ET Thus at first the organizational changes, from ARPA to Awr Force to NRRO,

appearsd to have little material effect bevond office designators and paper flows—Iszues

" Polts notes that in some subseguent carrespondence the name Dyno was :.&]:\pl d
retroactively 1o the first two GRAB satellites. Potts, po 124
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divergent views of how it.was 1 operate. “Tsi,” he wrntz in e Grewell paper, “th bean

=1
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woew charter, sipned 13 Slarch 1963, that made chear that the NRO wasdo be un

E?p-“'diir‘.t_’ azency and not.a coardinating Buctian,

™ Conceived as.ohysio; the rew chanst soon proved roxdi. li-keﬂ'mfé arlilely

fiat the BYOT ufideisiaod thie dorasment t madn the end of he CLAYS min in reaiieimal
reeRimmissdnee, but 10 seon apnesred thar such was the wtent of the mewe dimeior,
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n the NEO it and sccorded him the merest tickle of preemam information] put
ot Iigl*a mn’*m'mm under Pentzzon controly dintimisied
CIA's control over Coroma, =ad complained mightily
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their superiors mstend of from him
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and by the end of the summmer o replasemend Tor Moliihanhad boen

worutied Alewn 1du: Ilax, servinpas- assistant seeretary ol e airdoves Torresesdl and
dsmelopment, woald be the nexs frredtor ofthe NRO.

(SABYE) Fldx was moving into 2 simadtion thar was politically very diffleadr,
abthoudl e could also BenefTtiFom the rénciion to Modillan®s outre condugt, Leaders n
defenss, intelld E"E‘I’*L"“ fthe Whiir Heusg, . and i'._'_fﬁﬂ;i'_fl'{".':és wanted o apesdy radum 10
DEREESINnUE CORIPeIImon :{-rzé';ﬁi_f.i_g;nm e cooparaion. They had bregted ver another
ghatich Tor the NREO (e foufth i ad many vears); this ke réooghized that bn effdthve:
NRO wentd have 1o bo seoported by both the Ol and the I“Jﬁ;'l:ig:';rse Dieparweni, and ther
hoth. bad respansibiines and supsin it b e naEfional rs.,crm‘;]jagi:ﬁrsrm;ﬁ m SRR It alser

*‘I-mju v iy GVarslg ht Iy an Exepniive Lomms s, \.emm%miﬂ. of the DO, the. wepun.

secratary of dofense. and the president’s:seizace advisoer. Tepeobably also belped Flzsthid

oved g {MeCate had retemed 1o *'}mc = fe m sl

1 pringipal cotmbavamts tia
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NMoerdilin rortarned o Bel] Laborlosios, and Wheelopyweis soon g become dirsonse ol T
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CRAEVEY The NROMN situation was. iiso §onlt prasrammativaliy.,
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raititary forces (as the Jow-ofbiting sysiems were), were questions still fr from being

enswerih The one vertain expeciation wis the budgeting problems wert on'ihe way,

The new svsters weeld be Far notd expensive thaw any |

i
vy bivause of development and laurch ot Perbaps cther missinns whise p:'@kiﬁé%'s
ad.beeorae of marginal sporiancy could bdcanceléds orperhaps sdme pxisting and féw
inissions could by 'wmbinexi.;;i}iammh, v pirhips 1he ;:hfcqﬁms{-::ci e Syatems poild Be
et Tili}.Fﬁ-’:i'_;ﬂ}iE‘&l]‘.‘. I any {ava'ff.;;';mra ﬁﬂ“} budeerary addeons would not mizer-the
need, The E\d,ammﬁl Reconnafssance Program wotld have wvbe onsidered as z whoie,

ity arr biteprz] ratiensle explaining the vontriaiton of cath componsnt sy stem,

{L Flawiuld ave to créats arrarchitestre,
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Notes

* During Eisenhower's first term, for exaraple, the National Security Agency and
other signals intelligence organizations were reviewed in 1953 by the Robertson
commiliee, in 1954-53 by the Clark panel of the Hoover commission. also in 1954-33 by
the Kilhan board { Scientific Advisory Committee), and in 1956 by William H. Jacksen.
Johnson, American Cryprology, pp. 227-232,

* Bell Laboratories declined to propose. “General Background—WwS-117L," p. 2.
Welzenbach notes the three bidders but makes no reference to Betl. Welzenbach, The
Cenrral Tnteliipence Apency, chapter 1, pp. 1-5—1-6.

. Welzenbach, p. 1-7.
“‘:Ambms& Eisenfiower: Soldier and President, po 411,

° Rand Corpotation, Project Feed Back, p 149,

“ Technological Capabilities Panel, “Repart,” pp 152 and 147,

" National Security Council 5520, “Diaft Statement of Policy on U5, Scientific
Seztelhie Program.”™

i Welzenbach, p. 1-24, cites Ambrose, Llisenhower p 425

* Permy, Samos, pp. 14-15.

" The wansition involved the apparem cancellation of film-return plans in order to
mask the relationship with work on WS-117L. Further details are in Perry, ‘amwm and R.
Cargill Hall, “Postwar Straterie Reconnatssancs and the Genesis of Corona™

]‘ oo R - ® + ® i
CPerry, Sumoes, po 13, emphasis in original

12 Yerry, Folume [IA—Samos, p. 57,

B Collins, SIGINT tn the Central Intelligence Agency, reported erroncously that the
first ELTNT satellite was TRANSIT. Manv of the satellite-related portions of his study
are incorrsel or misleading,

" Johnson's account on this subject is inexplicably incorrect. He states that the
SOCTOPR pavload was recovered by Mavy frogmen with the Corona re-entry capsule and
that it imercepted Soviet radar signals (American Crvptologe (1, o 404). The account in
Bradbumn (SIGINT Sarellite Srory, pp. 123-12 :1’3 which Johnson raferences at several

m
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points, is quite different and consistent with that offered here. The Bradbum account 15
itself inconsistent regarding dates; it states that Harold Willis worked for CIA s Office of
ELINT [OELY in 1959 (p. 120}, but the office was not established until 20 July 1963; and
the Bradburn account reports that Wilhs obtained approval for the Afirack work from
Bissell in November 1959 (p. 121), but later suggests that the project got underway only
a few months later, in early 1960 {pp. 124-125}.

I Sehriever to White, letter, 15 September 1939,
"% Information in this paragraph draws from "SAMOS: National Satellite
Keconnaissance System.”™

"7 “The satellite umbilical connection failed to release at launch and the hefty push of

the Atlas booster tore away the nitrogen fill ine—complete with couplings to the
gena—when the hoses reached their physical stretch limits. Although the Atlas operated

pérfﬂﬂth and the segparation of the Agena from the frst-stags booster occurred as
programmed, nitrogen had besn boiling freely through the entire boost period and the
tanks were for praclical purposes empty, Attitude stablilization depended on gas
stabilization—and there was no ras. 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~inch assembly that should
have joined the umbilical to the quick-disconnect fittings and that the nimogen hoses were
shorter than the lanvards which were supposed o pull away the quick-disconmect fitungs.
It was a design oversight that Dr, Charyk [[Undersecretary of the Air Force]. for one,
considered 1o be an incredible blunder. He was not alone.” Perry, Sumes [LA, pp. 162-
153, TS/BYE.

8 <A nother development [in October 19577 that gave heart to those involved in WS-
LI7L was the appointment of Neil McElroy as Defense Secretary to succeed Charles E.
Wilson, who was notoriously antisareilite” Welzenbach, p. 1-14,

' Information in this paracraph follows Johnson, dmerican Criptology I, pp. 253-
265,
“" Bradburn, p. 81; Busher and Chaid, p.6: Perry, Samos 1A, pp. 166-167,

*! Greer’s appointment was published in Secretarv of the Air Force Order No. 116.1,
31 August 1960; the office was established by Order No. 115.1, same date. “Orgamzation
and Functions of the Office of Missile and Satcllite Systems.™

** Lay, “Reconnaissance Satellite Program.™

*"“The Air Force Samos program was ill considered, undisciptined, and pnarh'
managed. Tt would have, at bu&;t flovndered into suceess at a much later date.” }?{Ll‘?'fﬂl
“Pozsibile WROCTA Jssues”

47
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 Information about Afirack payloads is drawn from Busher and Chaid, po. 125F.
* Ronald Potts, pp. 99-100,

* Charvk, “Managzment of National Reconnaissance Program (TS,
= Welzenbach, p. VII-12

28 4 : . , -
Agreemant Between Szeretary of Defense and the Dircctor of Central
Imtellizence.™

7 “Agreement,” paragraph 24
* Ronald Pous, pp. 1151F

! Charvk, “A Summary Review of the Nutiona! Reconnaissance Offiee,”

* MeMillan, taped inteview, HOF,

25X1
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intelligence, Admiral Raborn, signed a new charler—the third in three vears—for the
Mational Reconnaissance Program in August 1963, [t offered protoctions for the CIA
role andAr_hada the NRO director accountable to an sxesutive committee ("ExCam™)
comprising the DCI, the President’s science advisor, and the deputy seeretary of defense
(the NRO dirzcior was a nonvoting member). They asked Figure 2.1

Alexander Flax, who had extensive sxperience in geronautical
rescarch and development in industry, to be the now dircctor.”
A former chief scientist of the air force, Flax had succeesded
MehiHan as assistant sécrctar}" of the air force for research and

development when MeMillan went to the NRO.

+~BTE] Informed opinion thousht Flax doomed. ITe was

vider FLO£Lis

P

wlented, experienced, and focuszd on solving problams, but Sewece; Bradbum, STGINT
sentellive Svove p 172,

Iailure scemed certain: the NRO's guthonties were too weak: 1ts record. too spotty; the

intelligence organizations, too intrusive, the programs” cultures  too different; the

"
2

persenal resentments, too strong,” A former NRO) historian, himszlf no fan of the CIA,
described Flax as confronted “not only by the tasks Charyvk had left undone, but also by
the considerable difficulties created by McMillan's disastrously unsuccessful efforts to

carry through Charvk’s plan™ Flax understood the situation guite well, heard the

national sccurity leaders affirm that they wanted the NRO and the new charter to work,

" Flax would not get the title of “underscoretary,” a posttion that had already been
promised to Townsend Hoopes, and as assistant secretary for RE&D he only had suthority
over research funds. As director of the NRO he needed a full range of budget, personnel,
and other authorities, which were arranged using special delegations from Secretary of
the Adr Force Harold Brown, Once MeMilian Tefy inciderzally, he never returned, not for
a visit, briefing, or old-boys’ luncheon, for a quarter century. “INobody wanted him
back.” Flax said (interview, 3 March 2003},

2
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there 13 4 resgurce context as well —probability of intercept within thirty days using three
satetlites, for example.” This number can be dauntingly low, because it requires, ina
simple instm::tce, that several independent events occar ¢t the same time: the radar must be
actively transmitting; the elint recever musl be actively histening; the elint receiver 1s
mned to the radar’s ransmit frequency; the elint antenna s pointed toward the radar; and

the radar antenna is pointed toward the elint site. In some cases where search processes

are more periodic than random, the probability of intercept may be zero.

5-rTT The chance of discovery could be improved in several wavs. such as

searching with broadband recetvers and antenras and receiving sidelobes as well as main

beaniz, but doing so can intertere with the second eloment of imtercept, characterization.
- find )

Typieally analysts nesd the siznal to be churacterized 15 10 terms of power, antenna

| carmer {frequency, ‘

nd carrier modulaton {continuous wave, pulse, pulsc interval, S

Beeause any particular intercept from a low-orbiting satellite can usually

provide only a quick observation of the radar operating at a particular moment, a large
number ol intercepts, often several thousand, may be needed to provide a reliable basis
for statistically estimarting the radar’s trus capabilitics. Moreover, making these
measurements requires in the {irst place the ability to separate the signal from the rest of
the environment and, for most purposes, identify the specific emitter. Conversely,

analvsts might need to search for the signals of a radar they had identified in

" “The iniercepiion problem of concern here is defermining the probability that an
intercept system is available and actively listening in the proper frequency band and at
the proper bearing angle at the same time that the radar signal can be recerved. Itisnot
the same as the detection probability, which 1s a function of the signal level available and
the threshold setting at the intercept receiver,”™ Wiley, Inrercepy, p. 39,

4
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photozraphy. Occasionally the assoctation between signals and radars could be made by

using i More often, though, the 25X1
association depended on using signal paths to estimats the location of the emi iterz 25X1
25X1

LELEAT By 1963 the NRO had learned a great deal about conducting  elint from
satellites 1n low earth orbits. Their relative cheapness, short lifetimes, and freguent
launches had allowed both sensors and spacecraft to improve rapidly. The Navy program.,
for exaniple, had in June 1960 launched the nation’s first sigint satellite, GRAB. a smail
low orbiter that transponded signals intercepted in a narrow frequency range and allowed

locating the intercepted emitter within an arca no smaller than 300 by 8000 miles. Four

and a half vears later, now constituted as the NRO's Program C, the Navy program was

flving four Poppy satellites that were launched on a 25X1

single Thor Agena I on 9 March 1965" The satellites now provided more information

about mere signals

25X1

had already located Tall

King early waming radars within " The United States Intelligence Board had

defined the accuracies needed for each general mission {Table 2.1}

" Coverage did not include a 500 Mhz gap from 6250 Mhz. Ronald Potts, p. 171,

5
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' Table 2.1
i Geolovation Accuracies Needed for Missions i
Mission - Accuracy Needed R
General search pulsed cmiters) i
V o fcontinuous wave smilters) i
Flectronic order of battle needed) !
e ] desired) |

Directed search {AUMAES)

‘The satellites were also becoming mors capable collection platforms. (ne was equipped

wilh @ 3-axis stabilizetion systam {which failed), and the lifetimes were longer {Table

223

Table 2.2 :
Early Navy/Program C Launches 1
Name | Mission - Launch Date Coverage Bands | Lifetime |
T (Ghz) |
GRAB) ' Elint | 22 June 1960 3 months 25X1
GEAL Flint 30 November {J
o 1960 ; ,
GRABZ2 - Elint 25 June 1961 23382, 81- 14 months
| | | | 92) e ]
GRAB ' Flint 24 January 1962 12 (163,185,110
SR i 2.6-3.25)
“GRAD | Elint 26 Apnl 1962 |2 (L165-.185, O
| i o 2 6-3 25) '
Poppy 1 o 13 December 25X1
. o162 |
CPoppy 2 15 Juns 1963 ‘
i |
- Poppy.3 | 11 January 1964
| Poppy 4 ; 8 Warch 1965
|
!

Sowrce: Ronald Potts, pp. 369370,

In addition, special-purpess experiments were conducted using secondary “piggyback™

sutetlites, such as the Agena front-rack pavlead, Hayloft, in January 1564,

Rew. Ortnhar 20003
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+BYE) Program A was alse flying more capable signals collectors, Some were

W Lﬁ:m»u].x sensors, the intercept equmm nt flown on the back of Agena upper stages,

‘Eﬁppmhnmmtj ” and “Square 207 intercepted Sovict communications signals and

collected data that showed promiss for 111’{9[(:::;3{111*?Scommunicaﬁunﬁ from

satellites,”

Table 2.3
Event Sequence for P-11 Launch from Avenu

| Rl

[E%S

Tk

s

The shear panel timer on the Agena vehicle rack is activated by the Taunch vehicle
ascent imer.

The launcher release pin pullers are activated by the shear panel timer, and power
is supplicd to the erection motor.

The launch mechanism is slowly extended and locked with the spacecralt in the
launch position—ats spin axis approximately 13 degress away from the Jaunch
vehicle longitudinal axis.

The P-11 vehicle release pin pullers are cLLtl‘fdlr’d by the shear panel timer dnd thE:
P-11 vehicle is ¢jected by means of a sofl spring system.

The accumnulator module of the P-11 primary timer 15 started at separation of the
P-11vehicle from the shear panel launch mechamism.

Activation of the solid propellant spin system in the P-11 vehicle, spin stabilizes
the vehicle and imparts an additional separation velocity increment.

First rocket firing initiates acceleration of the P-11 vehicle to its prescribed

transfer orbit,

Second rocket firing imitiates acceleration of the P-11 vehicle to its final
presceribed orbit,

Solar atrays and sensors are deployed.

Yowvce: MED report to PFIAD, 1 Tulv-31 December

| I .
Named for the that was its target.

7
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Program 938% They could be canfigured for four different intercept nussions: telemetry,

Soviet ABM radurs, communications, and military radars.

Tuble 2.4

: Farly P-98% Missions

Mission | Nane Date Frequency | Life Remurks

# {Mhzi |
c 7zl Poendit [ 29 dcotober S menths ) VHE missiletelemery

1962 |-
; 7z Pungdit IE 21 December 3 mnths VEE mizsiletelernem
Bed 0

7304 Noah's Ak & July 1964 135days | TTon Soviet ABM
I 7303 Pundit IEE B October 196 o VI missiletalemens
7308 Step 13 23 Ocrober 123 days G5 for ABM

| 1964 i
ik Plymowh Bock |83 Ogiober 138 davs Flint, {35
. 1964 . .

_Ta0w Pupdit TV 28 Apnl 1948 Jhmonths | Talsmetry

FRisiy Fantom [ 25 June 1965 2lmonths | TOB, locat
ks Tripos | 25 June 1965 22 monchs o Search and locadon oo
— ! | i C-band
73l Maprem 3 Avoust 1955 Trmonshs o ABRHHen House
i .

JTEI0 Lejue L4 gy 1864 i FTall Bine rudars

731l Plicar 1 ey 1966 i Pre-detection

Source: Busher and Chaid, Appendix A, TS/BYE

Most of the Agenas uzed for Corona missions also carried vulnerahility manitoring

sensors— 'Stopper,” used during 1963-64, and “BIT,” used 1964-66, Both were produced

by the Electronic Defense Laboratory of Svlvania Electric Products Tncorporated. The

BIT sensors were intended primarily to detect tracking by Soviet “Ilen House™ radars

(BIT detected

1

addition .
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Figure 2.2 Project 989 sequence of launch events

A

TLanLFER SrmT

Sowvee: Bradburn, SIOINT Satellive Storme po 138

L{S4BPPET The Samos signals collector (the “F” payloads) had become Projest 102,
and then 698BK with 1ts transfer to the NRO, and then Program 770 1y 1965 when the
Byeman security system was established.” The satellites’ useful Hves were ﬁ:;aréshﬂrtaneii
bv vehicle problems {attitude control, batteries, and the liks): none of the first eight BK
flights lasted longer than 12 days, but finally in 1963 one operated for 51 days. By then

Program A was embarked on a new system, Multigroup. designed {or longer hifetimes

" The designations were changed by DNRO order on 21 November 1963,
“essentially to change payload procurement from overt to coverl  The overtly rdentifisd
698BEK project will be terminatad with the launch of FTV #£2356.1n Oct 64, and a new
overt identifier of Project 770 was chosen as a cover for the covert sugint effort. First
launch under Project 770 was to be FIV #2701 m Feb 657 Potts and

“Chronology 2.7 citing Program A's Quarterly Repore, 51 May 15864
g

TOP SECKET/7BTERAN -
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to decide whether to sepport the program by 3 September, but e remained silent, and 2o
did Program B. Mebillan’s impending departure was by then widely known, as was the
selection of Flax to replace im. In addition, new procedures were heing established 1o

manage the satellite reconnaissance program, the result of the McMillan's bureaucratic

wars, in which he and Fubini had just months earlier dc’:n[gratedz gxpense and

valug, The new NRO charter might require significant changes in the 25X1

it anticipatad that Progrem B would normally be responsible only for sensors and
Program A for the spacecraft” Such a division of laber was very much what Secrefary
MeNamara desired, and the new direstor of cenral intelligence, Admirnl Rabomn.

helieved thal Vance and Air Force Secretary Harold Brown were trying to changs

MeNamara's views, at Jeast for the By the end of the month Vance

agread to let the selected contractors proceed on a sustaining basis, pending indspendent
revicws of the sensors and spacecraft, » definitive management plan, and a cost-
effectivensss study. Raborn countered by suggesting that the President’s Science
Advisory Committee (PSAC) conduct the technical review, but on 6 Oclober, five days
alter he officially took office, the new WRO dirsctor, Alexander Flax, got ExCom

approval to take on all thres tasks, ™

" This provision, of course, did not mean that only Program B would be responsible
for sensor development. “Assignment of responsibility for engineering development of
sensor subsystems will be made o either the CTA or DOD components ... The
engineering development ol all other subsystems, including spacecraft, reentry vehicles,
boosters and booster interface subsyvstems shall in general be assigned 1o an Alir Foree
componeni ... To optimize the pnmary objective of systems development, design
requirerrient of the sensors will be given priority i their integration within the spacecraft
and reentry vehicles.” “Agreement for Rearganization,” [D(d)]
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48T How should the program be managed? Flax wld the NI s1alf director,
Brig. Gen. James T, Stewart, USAF; SAF-5P staff member Colonel Paul Heran, TISAF;
and John McMahon, CIA-OSP, 1o work together to provide him with recommendations.

Would the svstem be ahle to collect valuable information? Flax followed Vance's lead

and callad on James Fletcher to chair a group of cutsde r:;x.per*a toassess the cxpected

nisks and performance of the Were there more cost-cffective options

available? For that question, he created a “cost effectiveness task group,” charzed with

making “a comparison of the trade-offs of all proposed with

existing or planned svstems which have parallel capabilities, incloding cost
comparisons. ™' Meanwhile, the program essentially was delaved for a vear; on 23
Neovember 1963 the ExCom reprogrammed its funds while these reviews were

a3
unmdervay.

SR Flax also asked advice from the National Secunty Agenoy (NSAY al least

partly in the hope of building bettsr working relationships, although was a

politically charged subject. NSA’s leadzrs had long quarreled over telemetry with CIA,
whose analysts believed NSA paid too little attention to the topc. Still, Li Gen. Pat

Carter, John McCone’s former deputy at ClA and now NSA's director, replied to Flax

that

He

" Flax created an “Independent Task Group™ chaired by James Fletcher, University
of Utah: members were Gerald Dinnesn, Lincoln Laboratones; Richard Garwin,
Internanonal Business Machines, Frank Lehan, Space Gensral Corporation; Donald Ling.
Bell Telephone Laboratories; William Rambe, Stanford Electronic Laboratories; and
Leonard Scheingold, Sylvania Electronic Svstems, Inc. The previous vear, at Wheelon's
request, Garwin and Rambo had revicwed plans for and endorsed the program
enthusiastically. (Klevle, Office of Special Projects, p. 196.)
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doubted that the Program B plan was the best approach, howsver, and soongly urped lhat

25X1

ey
£

4% Nt asres to-the He concluded by raising # chrome

complaint of NSA's leaders: 1 would be useful to me if you would indicute the role you
esl NSA should play m further defining the paylead charactenstics of the space vehicle
design, ™" In peneral, the NSA leaders seemed for some time to have believed that their

rale a8 national sizint roanagers had not been accorded enough weight in NRO planning

talthough they worked closely with Program C on the Poppy elint system)

FYE) - The managemiont team's report gave early promuse that the NRO might
tinally by concentrating on serving the nation’s needs instead of personal aprmosities

r briefly reviewing five popular permutations of management authority and
relationships between Programs A and B, the team recommended that CLA be in charge

of the satellite und Program A in charge of launching jt.” Flax objccted that the report

provided him with only a recommendation, not altemarives.” and the management team

the final recommendation.

" Thesc assignments matched tasks with capabilities. CEA had expartizas with the
sensor, and the fask eroup found “extreme difficulty of adequately defining imerfuce
between spacecraft and sensor functions.” The group also shared a “conviction that one
authority and one contractor should be I‘L‘?ﬁ?;ﬁﬁin‘ziblé for design integrity and the translation
of design to bardware ™ Stowart, et al, “Task Group Report,” pp. 2021

P The rewritten repori spent m:m:;édambﬁe effort relating altemative management
structures to various reconunendations that might be mades by the technical ment team,
such as redesign or further feasibility studies. At the time of the management team
rewTiling exércise, Stewart reported that "Flax fully expecied the [technical merit] Pangl
wotld not recommend a full po-ahead.” McMahon knew differently, but kept the secret
and went along with the management rewrite, MeMahon, “Meetings of the 25X1
Management Task Group.”™
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Table 2.5
Sianals cullection without satellites
Twpe Exumples A Comment
Reflections Needs prior knowledge of
Moon bounce frequency due to clutter,
Objects (Higher SEnsILLVILY
| Arectbe problems
Multiplats
seahorne
Seven techmcal reszarch ships (Liberyy
Fictory cluss)
Three smaller ships
,,,,,,,,,,, Small insmilations
Waiterboy—three nuclear submarines
Adreraft : »
BB-47 Box Top Onerate in Baltc Sea
C-97. Cresk Rose
EA-3E, Chamgars
RB-17 Box Top ! Barents Sca
EC-121M, Chaingate A i
12 b Also Himited capability
SH-T1 ‘
RC-135, Briarpatch :
RO-135 Wanda Belle i
Miscellaneous V; :
Stationary balloons | Difficult, shifung pla torm.
Elint on Manned Chrbitng Laboratory Future not clear.
Owver-the<horizon systoms
i
i

Sonrce! Davis, briefing,

[ndeed, studying the value of satellite  sigint had become somewhat of a
cottage indusiry by 1963 In January the LS Intelligence Board’s Committes on
Qverhead Requirements set out to devise a common measure for electronics,
communications, and telemetry signal collectors ™ At the énd of. Apnl, with Admiral

William Rabom in office as the new dirsctor of* central intelligence, the overhead

requirements committee created a special “cost-effectiveness task force™ 1o review and

2l
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fulfil the requirement but in another way so that the svstem could perform other

- . . A
functions—they were not dedicated,”™
(SBYE] What was needed, Flax understood, was a stratepic plan for overhead

sigint, and a thrash of contending burcaucratic interests would not preduce it. He nesded
a coherent reconnaissance program, one that showed clearly how the collection of futwre
space-based sigint sensors would help mieet the future principal infelligence cotlection
negds—in brief, he needed an architecture. At the same tume, a plan generated solely

Figure 2.3 | ~within the NRO could be suspecied ol heing self-serving and
would not be very influential, while reports prepared by
outsiders too ofien seemed techmieally and programmatically
naive. Flax therefore created a commitee, including experts
from NSA, Cla, and DIA, to ieview and make
recommendations concerning oplions for [ulure sigint

satellite programs.”’ As chair he sclected Harry Davis, a

specialist in communications and clectronics who was deputy

S .

Sowrcg: Bradbum, SEGINT

R to Flax in lus “white world™ position as assistant secretary of
Satelfite Koy, p 226,

the air force for research and development.”
A Sigint Satellite Architecture

(S8APYET The Davis commirtee began work on 4 January 1967, charged with

recommending a strategy for the NRP to mest the demand for information about Soviet

" Members were Harry Davis, appointed as a special assistant to Flax; John
Crortach, NSA; Thomas Haig, SAF-SS; Harold Witlis. CTA: Thomas Legent, DIA, Harry
Lorenzen, MRL: Charles Willis, SAF-55; and RAFSP,

24
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ABM capubilitizs, It was to provide technical assessments of alicrnative approaches and

recommend foture programs, ineluding schedules and budgers. To search for information

about signals from Soviet ABM programs required scanning broad ranges of frequencies,
power outputs, and geographic areas, for long periods or even conunuously. The means.
of conducting the search would be constrained by the cluttered clectromagnetic

environment, the speed and cost with which the current state of the art could deliver
neaded capabilities, possible intentional avoidance, and orbital mechanics.™
Figure 2.4 Dovis Commitiee

&~
T i1 8

RO Ao Womorarcun 0 directed the committoe le

[ Provide a ichnical aisessment of the alternative aporosches considor e,
and the patential resuils Which cauld e achiveed

2. Reconmond 3 prognan Lo be sursted in addition b the near term

[

progrann currently Seing implemanisd
3. Provide 3 schadule for the pragram scczmplizhment
4 Frovide e budgetary cost estimate of the rocommanded program,

£

Commitics Membarsiip

Mr. Harry Davis, NRO LiCdr Thomas Legett, DA
Dr. Joha Cromach, NSA Mr. Marry lorenzen, NRL
Col. Thomas Haig, SAF-58 Wi Charkes VMillls SAF-SS
s Harald Willis, CIA SAT-5P
IDBESEERET .
“' Sanla via SYEVAN. ..
. cantral system T

[ M

Scwree: Davis et als, briefing, o L

" At the time, the commonly used reference was “ABM/AES ™ anti-ballistic
missile/anti-carth satellite. Later the “AES” usage becams replaced by “ASAT.” This
study adopts the recent usage, with the understanding that much of the work on ARM
capabilities could apply to ASAT capabilities against satellites in low earth orbits.
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aoing ahead with it, because of the capebilinies that wers being developed. By the tine 1t

reached orbit, he reasoned, the specific targets of mterest would probably be different
from what thc* were in 1963, but the capability that represented would sull be
needed.

U3 He reasoned beter than be knew

: Perry 15 slightly more postuve: “the NRO at the time of McMillan's departure was
probably less influential than atany time since its ereation . . .7 Management, p. 204,

* Butterworth, il

P ADW, and Adr Force..?

* Perey, Manggement, p. 204.

T

? Discussion of elint and radar analysis 18 drawn from Wiley, Flecoronic fneelligence:
Fhe dnalvsis of Radar Sigrals, preface and chs, 1and 11, Unclassified Discussion of
iatereept problems and appmachm 16 from Wiley, Liectronic Infelligence: The
Interception of Radar Signals, che. 1 {Secrst) and 6,

® Information in this paragragh aboat the Navy program is drawn from Ranald Potis,
pp. 157-1640.

" Development of 15 Tecounted briefly in Busher and Chaid, pp.
17-18, In that study, incidentally, the numbering of the Poppy missions is increased by
one; what Potts (and this present study) call Poppy 4 15 Poppy 5 to Busher and Chaid.

* Ronald Potts, p. 162,

¥ Busher and Chaid, p. 14.

" Busher and Chaid, pp. 23-24,

“"Probabilities of detection for Program A's elint satelliie sysiems were
indupmuent of radur scanming charactenstics but hughly dependent on the combination of
anterng footprint and BF tasking. . Often cusd by Poppy tip-off, for pavioad design ot
tasking and for searching previously recorded data, lower-alutude systems employed
individually distinel directional antennas and scanning receivers o detect and measure
side-lobe radianon.”™ Ports, p. 1700

' National Intelligence Estimate 11-3-65, “Soviet Stratsgic Air and Missile
Delenses,” excerpted in Haines and Leseett, C14 s Analysiyv of the Soviet Union, pp. 130-
152 (U

" Savier Defenses, p. 131 (U,

¥ Sovier Deferses. p 151 (10
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" Lauderdate, “Report of the Contructor Evaluation Team-—

Y Kleyla, pp. 200-201. The pentinent parts of the 1965 charter read (D, 1.d):
“Assignment of responsibility for engineering development of sensors subsyetems will be
made to either the C1A or Dol components in accordance with the ahove eritorfa, The
enginesring development of all other subsystems, including spacecraft, reentry vehicles,
boosters and booster interface subsvstems shall in general be assigned to an Alr Forcs
component , . " '

Y Muxev,

" “Dr. Flax stated that he planned the following actions: {a) a technical evaluation by
anandependent panct . .. (b} [concerming program management, Flax and] Mr. Vance
wned Admiral Raborn agreed that, although the references aspect of the Agresment {the
most recent NRO charter] was 2 peneral guide, each case should be examined on merit, .
.- {c}a cost-effectiveness studv . ... The Executive Committes concurred in [these
actions.” ExCom Minutes of Meeting held 6 October 1965, pp. 3-4.

7 Flax, “DNRO Action Memorzndum No. 3, Terms of Refezence for the Project
Management Task Group for thd ‘

* Flax, “DNRO Action Memorandum Ne. 4, Terms of Reference for an Independent
Task Group to Evaluate tha‘

' Flax’s deputy, drawn by charter from the CLA, James Q. Reber, chaired the group,
Members were Max Oldham, CIA-SAS, and Thomas Rogers, DoDYDDR&E. Harry
Davis, deputy assistant secretary of the air force Tor research and development, served as
technteal advisor: and Roger Thaver, an NSA expert assigned to the WRO staff), served as
consultant. Flax, “DNRO Action memorandum No. 5, Terms of Reference for the cosi-
effectiveness tusk group of the

= Kleyla, p. 202
* Carter, “National Reconnaissance Program Sasellite Launches,” p. L.
*" Carter, “National Reeennaissance Program Satellite Launches,” p. 4.

*3 Flax would not have been particularly troubled by the deviation from the division
ol labor berween sensor and satellite presumed in the new NRO charter. Ata ClA
briefing provided bim in anticipation of his assuming the directorship, Flax said that