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NATIONAL RECONNAISSANCE OFFICE 
14675 Lee Road 

Chantilly, VA 20151-1715 

12 June 2015 

Re: NRO Case El2-0051 - Mandatory Declassification Review 

This is in response to your letter dated 12 June 2012 
received in the National Reconnaissance Office (NRO) on 22 June 
2012. Pursuant to Executive Order 13526 , Section 3.6, requested 
requesting a mandatory declassification review of the "Bradburn, 
David et al . The SIGINT Satellite Story NRO 1 December 1994." 

One record consisting of four hundred twenty-nine (429) pages 
is being released to you in part . Information being withheld is 
currently and properly classified under Executive Order 13526 , 
Section 1.4(c), 1.4(d). To the extent that the classified 
information in the responsive documents is over 25 years old , we 
have determined that it qualifies for continued classification 
under Executive Order 13526 , Section 3.3 (b) (1). In addition , 
the names of NRO or NSA employees and/or information related to 
NRO or NSA/CSS functions and activities are exempt from public 
release in accordance with the provisions of Section 6 , Public 
Law 86-35 (50 U. S. Code 3605) (NSA) and Seciion 3 . 5 (c)of E.O. 
13526 (NRO) . 

You have the right to appeal this determination by 
addressing your appeal to the NRO Appeal Authority , 14675 Lee 
Road, Chantilly, VA 20151 - 1715 within 60 days of the above date. 
Should you decide to do this, please explain the basis of your 
appeal. 



If you have any questions, se call the Requester 
Service Center at (703) 227 9326 and reference case number El2-

0051. 

Attachment: 

Patricia . Cameresi 
Chief, Information Review and 
Release Group 
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To my dear wife, Bertha, whose strength and gentleness and thought­
fulness haue been my great joy in life. During the events described in the 
book she sent me off to work happy and secure, looking forward to each 
day_ And in the writing of this history, she is again doing that. This is for 
Bertha. 

David D. Bradburn 

To my wife, Theresa, and my daughters, Denise and Diane, who for 
oucr 35 years haue accepted, without question, the strange hours, mysteri­
ous trips, unintelligible telephone calls, and all the other incomprehensi­
ble aspects of m)' behauior that have been an everyday occurrence since I 
was assigned to the WS-117L Satellite System Office in Inglewood, 
California, in January 1958. Their support, with only meager knowledge 
of where I was or what I was doing most of the time, has made an absorb­
ing and challenging program a most enjoyable and rewarding experience. 

John 0. Copley 

To my wife. Betty Jean. who worked with me putting in many extra 
hours during the early days of this program. She and my children, 
Stephen and Theresa, made many sacrifices and prouided much needed 
support du.ring the mid-1960s and early 1970s when my dedication to this 
program required long hours and e:.ctensiue trauel. A special thanks to 
Dr Louis Tordella, Deputy Director of NSA, without whose trust and sup­
port many of the-accomplishments and successes would not have been 
possible. 

Raymond B. Potts 

My contribution to this book, which has been a pleasant cap on my 
NS.Ai. career, is dedicated to m." dear wife, Jane, who gave so much love 
and support to me throughout all our years; this was in addition to the 
hard work demanded by her own career and our family, Peggy, David, 
and Cyndy, and all thts was done without getting back the satisfaction of 
knowing much of what my work was about. 

~..Bcwrse sKk bllUJk .• 
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This history was undertaken at the request of Jimmie D. Hill, who 
maintained a continuing interest and provided moral support and advice 
as the work went along. The real instigator was Col James C. 
Fitzpatrick, USAF (Retired). who suggested the idea and showed us how 
it was done for the preceding volumes on the CORONA, GAMBIT. and 
HEXAGON imaging systems. Also. Col Frederic C. E. "Fritz" Oder. an 
old boss on the WS-117L project, who had a major role in the earlier his­
tories, gave his advice at every tum, which really helped in getting 
started. 

Early on, we decided to write a single volume that would cover all 
the SIGINT satellite projects up to 1975. This was around the time the 
wnters were retiring or moving to new jobs out of the SIGINT satellite 
business. It was also the time the main SIGINT satellites were all in 
place, the early versions. So we were writing about an entire set of satel­
lites and we were writing about our own experiences. We decided to orga­
nize the book into introductory material. a series of project histones. and 
some summary material. This plan let us show how each satellite came 
into being and then show how the whole set worked together. It also 
allowed for themes about management and results to be summarized at 
the end after the examples have been given. 

Our reader could be an NRO manager, a Congressional staff mem­
ber. or a family member of a long·time NRO or NSA government SIG INT 
satellite project participant. We have tried to explain the usually threat­
ening SIG INT business to the non-expert. We owe a big debt to R. Cargill 
Hall, of the Office of History, United States Air Force, for acting as our 
professional advisor on methods and as our constant reviewer and editor 
during the writing process. He gave us his valuable piece. "On Writing 
History," and other references on clear writing. He also kept on his ~non­
SIGINT-expert" hat and kept challenging us to write for such people. If 
we have succeeded. it is Cargill Hall's digs in our ribs that we have to 
thank for it! 

Preiace 
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· . rppttlM! The team was organized with the help of of'!•''t]and 
Judy Colbert, Jane's secretary. We shared the-"•f'doffice for the first 
few weeks of the project and got well started. Then we moved the Los 
Angeles operation across the hall tc;> offices in The Aerospace Corpora­
tion. with the help and support of w~ 

administrator for the ne;.ve years of the project. -
ll•fMland then!!•f'ft• 1 acted as our primary management author­

ities in The Aerospace Cornoration. iriving us help and encouragement 
when it was most needed. was our secretary in the early 
days, and came in later as our secretary and team helper. 
:'.'!ear the end of the projectllmlilwas our word-processing expert and 
thus made another major contribution. took over as our 
secretary for the last two years of the project and. in spite of lots of 
changes going on in the company and in the industry generally, provided 
a serene place for us to- do our work. kept the project on track, and kept 
us paid and happy' 

Our technical editor 
EO 13526 3 5(c) came on board for the last 

year of the project and was a professional from the start, so the other 
members could concentrate on getting the story together while1f•f'tii 
polished the results. 

Our technical artist, 
the team and a great addition, working with and the team and 
getting our ideas for the graphic materials online and onto paper. 

11•!!'*'1"or NPIC, acted as our scout and contact, helping us to 
set up tiiry helpful and good working relationship with our publisher. 
So did Director Leo Hazlewood who became the pri­
mary person responsible for finishing the publishing job. Also at NPIC. 
editor and senior designer provided 
invaluable support during the publication process. 

At NSA, we would like to thank some people whose invaluable sup­
port made this history possible: 

VAdm William 0. Studeman. USN, Director of the NSA, who pro­
vided support from the start of this effort. 

VAdm John M. McConnell, USN, Director of the NSA. who continued 
that support. 

The SIGINT Satellite Storv 
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George R. Cotter, NSA Senior Scientist, who provided senior staff 
support. 

David W Gaddy, NSA Chief of the Center for Cryptologic History. 
who provided frequent guidance and whose staff provided day-to-day 
support. 

David A. Hatch, NSA Director of the Center for Cryptologic History, 
who replaced Dave Gaddy and continued the outstanding support. 

Henry F. Schorreck, NSA Historian, who provided valuable data. 

Thomas R. Johnson. NSA Historian, who provided valuable support. 

EO 13526 3 5(cl NSA. 
Adm1mstrat1on, who provided valuable support. 

EO 13526 3 5(c) : NSA Administration, who pro­
vided much needed supporfTnsending and receiving controlled material. 

NSA Archives, who made a laborious search of 
the archives to obtain the photographs used in this history. 

NSA. who provided the valuable RUFFER History·llll 

EO 13526 3 51c) 
' NSA, who provided valuable assistance in gathering 

processing data. 

EO 13526 3 5(c) NSA, the expert who provided all the data on the 
CO MINT target development and mapping satellites. 

Dr. David vanKeiren, NRL Historian, who found and provided pho­
tographs for Chapter 3. 

As the book went together, we interviewed many people, each of 
whom typically gave a morning or an afternoon for the purpose. Those 
people included the Directors of SAFSP now living: MGen John L. Martin, 
Jr., Gen Lew Allen, Jr., and BGen William G. King, Jr., all of whom gen­
erously also acted as members of our review group ("Red Team") in 
March 1994. We thank each of our interviewees separately for their time 
and the chance to renew oid friendships: Joe Amato, George Barthel. 

TopSecnt 
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RAdm Robert K. Geiger joined our Red Team m March 1994 and 
added a valuable dimension to our Navy story. 

Sanford Evans and Bob Gaylord of The Aerospace Corporation 
brought their insights to the Red Team in March 1994. 

We used a number of good histories. which are listed in the refer­
ences. The ones that were especially useful were: 

• NSA in Space, April 1975, BYE-19385-75 (TS/BrrK/COMINT). 
This is an excellent history, giving many details and facts about 
all the projects for the same time period as our history. 

•RUFFER History, prepared by NSA, R321 Program Office, 
30 September 1990, NSA 86594-90. 

• History of the POPPY Satellite System, BYE-56105-78, thought­
fully furnished to us by Jim Morgan of Program C. 

The SIGINT Sa1cllite Srorv 
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some historic meetings. 
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'fhe writing was done in a matrix. Each writer wrote about what he 
knew best-for example, all processing by one author, all inteiligence 
results by another. This led to chapters with multiple contributors. We 
hope this approach helps the book to be objective, even though we are 
writing as participants and not as historians going back to find out what 
happened. We started with the idea that NRO management was good. 
We ended with the idea that the creation of the office of the DNRO wa::; 
the defining event that led to the results. This came out of the work and 
was a consensus among those interviewed. 

Our approach was to read, collect information, interview widely, 
write. and ask some senior people-our Red team-to review the book. 
This was done in March 1994. On this team were the first four Directors 
of the NRO. Joseph V. Charyk. Brockway McMillan. Alexander H. Flax, 
and John L. McLucas, whom we had not previously interviewed. These 
four also came to a first-of-a-kind Round Table meeting on 26 May 1994 
at which Louis W. Tordella, the distinguished Deputy Director of NSA 
from 1958 to 1974. and Julian Caballero. the distinguished Director of 
CIA's Program Bat the time of his retirement in 1993 and a veteran of 
the from 1965, also took part. This turned out to be 
the high point of the work for the writing team and was well documented 
by video and still hotography. thanks to the good work of'fmm 

of the NRO Video 
Productions Center. 

This has been a satisfying job, with many rewards in sharing experi­
ences and in planning and carrying out the work. The authors hope this 
book will be of use and interest to all who can share it. 

Rtv•rS<! •icu Manlt 
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Thi' 1i<\I iour Directors of the National Reconnaisunc!' Office 

r l.11 '""''':mm leu loseph V. Charyk 11q&1-631. lohn L. Mclucas 11969-73). 
Ht111"''·" \.\cM1!1.ln f1Qi>1-h5). Alexander H. Fl.1" !19(:,,:;.f,Qi 
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Round Table principals, 26 May 1994 

_Top~er 
"'°?N-ORCO,.,; 

Front row tlen to rightl: R. Cargill Hall, Raymond B Pons. Joseph V Charvl<. 
Brockw.:iv Mc.'Ylillan. Alexander H. Flax. John L. Mclucas. Col lohn 0. Coplev 
B.Kk row lien to roi:hll: MGen David D. Bradburn. Jimmie D. Hill. Lou•> W. Torciella. 
lul1,1n C.1b.:illero EO 13526 3 5(c) 

•Viti The SIGINT Satellite Story 
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~introduction 

The way the United States perfected 
and used space technology to solve intelli­
gence problems is an important story; this 
remarkable technology helped ensure that 
the Cold War never turned "hot." In paral­
lel with the crucially important develop­
ment of ballistic missiles for our defense, 
there was the equally urgent program to 
develop reconnaissance satellites to pro­
\'ide advance warning of enemy military 
activit!'· Information about military, 
industrial, and political activities in the 
Soviet Union was the key to providing the 
United States with a sul"\'ivable nuclear 
retaliatory force. The story of the photo 
reconnaLssance satellites has been told in 
the three previous volumes in this series. 
This new story involves the challenge of 
collecting electronic signals being radiated 
from the Soviet Union using satellites in 
Earth orbit. some as high as geosynchro­
nous altitude; sending those signals back 
to Earth; sorting and ~nalyzing those sig­
nals with computers and with people; and 
providing to our national leaders the infor­
mation needed to give our country a valu­
able advantage in confronting the threat of 
Soviet Communism during the most per­
ilous times of the Cold War. The story now 
to be told is about the US 
SIGINT satellites.* 

• Wh•n an intl!'rcepted l!'lectronic siF!llal is from the ua.nsmit-
1er of a radar set. the 1nfonnation collected is called elec­
tronic 1nlelhi:enct'. or ELINT; ..:hen the miercepted signal 
is for wnrten or spoken communications. the in(onnauon 
collected•~ called communications ini.elligence. or COMlt.'T: 
and when the 1ntPrcepted signiil is from ~lt'metr;·. I.he 
1nionnatton l:u:nng collected is called \l!lemetry inteliigen~. 
or TE LINT. These three applications are coilecuvely called .. 

-~ 

Early History 

During World War 11, lookouts aboard 
surfaced German submarines used hand­
held crystal-video radar receivers called 
ATHOS to detect pulses emitted by searc;h 
radars on Allied warships and aircraft. 
This type of receiver consisted of a tuning 
coil and capacitor to select the approximate 
radio frequency to be received: a crystal 
diode, usually of silicon, that acted as a 
one-way gate, or rectifier, and produced an 
audible sound; and a simple amplifier that 
broadcast the "detected" sounds over a 
headset or loudspeaker. After the war, this 
same technology was adopted and applied 
in the direction-finding systems of 
American warships and airplanes because 
ofits simplicity, small size. and "wide­
open" frequency-detection characteristics. 

Sputnik I, the world's first artificial 
satellite, inaugurated the Space Age on 4 

October 1957. On 22 June 1960, another 
satellite, built by the US Naval Research 
Laboratory and containing an ATHOS-type 
receiver in low Earth orbit, became the 
first US military satellite designed to 
intercept signals from Soviet radars. This 
marked the beginning of a concerted cam­
paign by the United States to develop 

signals intelligence, or SlGINT. Prior to 1958 the tenn 
SICINT was used to mean COMINT alone. and both were 
o!Wn writt.en with only the first lelt.er capot.:.ilized. In 1958, 
when ELIN'T was put under contrul of the National Secunty 
A2ency. SIGIN'T came to mean both COMtNT and ELlNT 
In the 1960s, TEUN'T ca111e Into use and was included 
under the term SIGIITT. 

Top I 
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satellites for signals intelligence (SlGINT) 
to listen to and record radar, communica­
tions, and telemetry signals coming from 
the Soviet Union, and to transmit that 
data to US intelligence agencies. I 

The SIGINT satellite history is part 
of the larger story of the use of reconnais­
sance satellites by the United States to 
provide crucial early warning of a Soviet 
surprise attack on this country, and to 
attempt to solve the larger riddle of the 
Cold War-what was the Soviet Union up 
to? Predicting the quick appearance of 
long-range rockets armed with nuclear 
bombs, Arthur C. Clarke described the 
potential strategic nuclear dilemma as 
early as 1946: "A country's armed forces 
can no longer defend it; the most they can 
promise is the destruction of the 
attacker."2 

The problem foreseen by Clarke 
became a reality. Attacked with nuclear 
weapons, a country would have no time to 
mobilize its forces, much less to build new 
weapons for them. For the next 45 years, 
the secrecy of the Soviets, their explicit 
threats to the non-Communist world, and 
their eventual possession of nuclear 
weapons and intercontinental delivery sys­
tems occupied the attention of every US 
President and dominated every major for­
eign and domestic decision made by the 
United States. For American leaders. the 
central question became: How do we pre­
vent the Soviets from mounting a surprise 
nuclear attack against us? Although 
Clarke had described both the nuclear 
dilemma and the potentials of satellites by 
1946, his writing remained obscure and 
was not influential at the time. 

2 The SIGINT Sarellire Srorv 

Within the United States. a scientific 
and engineering team at the RAND 
Corporation contributed to the determina­
tion that an Earth-orbiting satellite could 
be built that would have utility for recon­
naissance. The RAND work culminated 
with a 1954 report. Project FEED BACK. 
that provided the rationale and the engi­
neering calculations that prompted the 
United States to proceed with reconnais­
sance satellite development programs.·! 
On the basis of the RAND studies and its 
own in-house work. the US Air Force in 
1955 issued contracts for development of 
military reconnaissance satellites. \\'hen 
the Soviets launched Sputnik I in October 
1957, these projects were already in exis­
tence, awaiting only the additional impe­
tus that the Space Age would provide. 

After Sputnik, the Air Force recon­
naissance satellite work, based in Los 
Angeles at the Air Force's Western 
Development Division (WDD>. was acceler­
ated and placed under a succession of dif­
ferent management arrangements. It was 
placed first under the Advanced Research 
Projects Agency <ARPAJ, then under the 
Air Force Ballistic Missile Committee 
<AFBMC),* 4 and finally, in late 1960 at 
Presidentialdirection, under direct man­
agement of the Secretary of the Air Force. 
This decisive move resulted in dean, short 

• The ballistic missile programs under development at the 
Air Force Ballistic Missile Oivu1on 1AFBl\ID1 m Los 
An!!'el"s w""' conducted undl'r a strl'amlinl'd monag"· 
ment process called the Gillette Procedures. "'hi ch pro· 
vided for an Air Force Ballistic Mis&ile Committee 
r AFB!l!Cl and an Offict: of the Secretarv or Defense 
Ballistic Missile Comminee I OS DB Mc'> to upedite pro­
gram dec1s1ons. The Air Force reconnaissance satellite 
project. then called SAMOS. was briefly placed under 
these Gillette Procedures and managed at the Air force 
Secretarial level through. the AFBMC, which was called 
the BMC for Space wh•m in s"ss1on for these programs. 
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decision lines for these important projects. 
Within two years, b}' May 1962, this same 
central authority was extended to cover 
Navy and Central Intelligence Agency 
tClA) satellite projects, when Under 
Secretary of the Air Force Joseph V. 
Charyk, reporting to the Secretary of 
Defense. became the first Director of the 
National Reconnaissance Office <NRO>. 
The NRO would play a central, crucial role 
in satellite reconnaissance for the remain· 
der of the Cold War. 

Mission Requirements 

Considering the prospect of a nuclear 
war with the Soviet Union, United States 
leaders in the 1950s had to know two 
things. First. what were the Soviets doing 
in the1r strategic missile progTams? They 
had already demonstrated a nuclear capa· 
bility with an atomic detonation in 1949 
and a fusion-weapon test m 1953. Could 
they launch a nuclear weapon on a rocket 
over intercontinental distances? Second, 
how effective might Soviet defenses prove 
to be against US forces? Could the Soviets 
detect and shoot down US long-range 
bombers? And could the Soviets counter 
the developing US missile capability? 

Conventional intelligence sources in 
the 1950s collected bits of data on both of 
these concerns; spies. or human intelli­
gence, were effective in some areas but 
encountered significant problems because 
of the strict securitv rules inside the 
Sovtet Union. One.early attempt to reach 
deep into the Soviet land mass was by Jim 
1'rexler of the US Naval Research 
Laboratory <NRU. He pioneered work on 

-~ .. 

and tests of intercepting radar signals 
using the Earth's largest satellite, the 

j Moon. He was successful in the late 1950s 
1 in eoll!'lcting intercepts from Soviet'"Pl 
-!the NATO designator) early warn-

. ing radars on NRL's 60-foot parabolic 
reflector antenna in Maryland, and then. 
with better reception, on the National 
Radio Astronomy Observatory's 150-foot 
reflector in West Virginia. He proposed 
building a 300-foot and. at one time, a 
600-foot "big dish" to collect weaker Soviet 
radars.5 In the early 1960s N'SA built a 
special antenna feed for and successfully 
tested the 1,000-foot-diameter <:mtenna at 

Arecibo lono.sph'W', Puerto 
Rico, interceptin and other 
signals. s This tecnmque atso auowed 
radars to be located with an uncertainty of 
50 miles using multiple intercepts on sep­
arate days. 

Listening to radio communications. or 
COMINT was somewhat easier. The 
Soviets used short-wave radio bands 
extensively for communications. and the 
US military intercept stations. expanded 
from their World War II numbers, heard 
many Soviet-Union-wide operational mili· 
tary, industrial, and research networks. 
yielding some understanding of the Soviet 
threat. t!S strategic planners. though, 
needed more specific data on the exact 
locations and capabilities of Soviet mili­
tary and industrial installations. 
Attempts to take pictures with balloon 
overflights proved generally unproductive, 
and conventional aircraft reconnaissance 
was limited to flights around the periph­
ery of the Sino-Soviet bloc of states. For 
that reason, in November 1954 President 
Dwight D. Eisenhower approved development 

Chapter 1 J 
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of the U-2, a highly secret high-altitude 
reconnaissance aircraft, which was rapidly 
engineered and put into use in 1956. 

Owigtu O. Eisenhower 

Eisenhower came to believe that the 
U -2 could overfly parts of Soviet airspace 
at will. But this would have represented a 
clear violation of international law, unless 
the leaders concerned had agreed to such 
flights. On 21 July 1955, Eisenhower pro­
posed to Soviet leader Nikita Khrushchev 
that the United States and the Soviet 
Union prm.;de "facilities for aerial photog­
raphy to the other country" and conduct 
mutually supen,;sed reconnaissance over­
flights. 7 Before the day ended. Khrushchev 
rejected the plan, which came to be known 
as the Open Skies doctrine, as an 
American attempt to ~accumulate target 
informalwn.~ Eisenhower said later, "We 
knew the Soviets wouldn't accept it, but we 
took a look and thought it was a good 
move "S The Soviets were thus fore­
warned of our U-2 flights and the ground­
work was beginning to be laid for the use 

4 The SIGINT Satellite Story 

of reconnaissance satellites. Eleven 
months later Eisenhower approved the 
first U-2 overflight of the Soviet Union.9 

Joseph V. Charyk 

Beginning with the first operational 
flight in July 1956, US analysts found in 
the U-2 data an extensive Soviet air­
defense system being built to counter US 
strategic bombers and reconnaissance 
flights, including the U-2 itself. They also 
saw research and development <R&Dl 
installations for long-range missile sys­
tems and, eventually, operational missile 
sites. Soviet short-range missiles had 
already flown that same year. Soon, near 
Sary Shagan, lJ-2 cameras photographed 
what appeared to be Soviet antiballistic 
missile IABMl R&D facilities. Because it 
had a great effect on major US resource 
decisions on its own ABM. intercontinental 
ballistic missile <ICBMJ. and countermea­
sures techniques, the "ABM problem" 
became the US's top intelligence priority, 
and eventually became the main focus of 
effort for SIGINT satellites. 
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US reconnaissance satellites. the suc­
cessors to the U-2s, were developed 
expressly to provide visual and electronic 
access to the Soviet Union. The very first 
SIG INT satellites, launched in 1960, were 
intended to detect and locate air defense 
radars, to determine the electronic order of 
battle !EOB, which listed the types and 
locations of Soviet defense system radars l, 
and thus to assist American bombers to 
pass through Soviet defenses to military 
targets in the event of war. The US 
InteJ.ligence Board fUSIBl* had not yet 
begun to issue formally documented 
requirements, but the US military and 
intelligence organizations perceived the 
nations of the world aligning themselves 
with one or the other of the superpowers. 
each with its respective spheres of influ­
ence. Thus. the US Air Force Strategic Air 
Command (SACl wanted details on Sino­
Soviet targets for attack, data on radars 
and antiaircraft weapons. technical infor­
mation for design of electronic counter­
measures. and exact locations of Soviet 
defensive installations in order to plan 
their aircraft penetration routes. The US 
Navy wanted to determine the threat from 
Soviet surface ships and submarines, and 
the US Army and NATO commanders 
were concerned about Soviet and Warsaw 
Pact air and ground forces. 

Another driving force in the early 
development of SIG INT satellites was the 
electronic and rocket engineer's new 

'"["h United States Intelligence Board l USIB• was est.ab­
ishf'd by President Eisenhower on 15 September 1958 to 

estahlish priorities for US intelligence activities. It was 
chaired bv the Director of Central Jn1elhgence. with 
n;.embers from the Department of Defense. Depanment 
0 St.ate. the Federal Ilureau of lnvesugation. and other 
go~ernment agencies. 

technical ability to build more and more 
sophisticated intercept and recording 
equipment in lighter packages. place these 
packages in satellites that circled the 
Earth, and do really useful reconnaissance 
jobs for significant durations oftime in the 
vacuum of space. Technology indeed 
moved rapidly in the 1950s. The transis­
tor. which would replace the cumbersome 
electronic vacuum tube as an amplifier of 
weak signals, was invented at Bell 
Telephone Laboratories in 1948. '° The 
first ''junction transistor" appeared in 
1951. By 1960, solid-state electronics 
began revolutionizing radio and data pro­
cessing, the two fields on which SIG INT 
was based. Electronic hardware suddenly 
could be designed and built in ever smaller 
sizes and operated on lower power and 
would produce much less heat during 
operation. These advances, coupled with 
the new advances toward long-range rock­
ets for military purposes. provided both 
the technology and the lifting capability to 
make possible the design and launch of 
SIGINT satellites. · 

US military reconnaissance satellites. 
already well along in planning when 
Sputnik I was launched-and in some 
cases. even with hardware under develop­
ment. (the Air Force's Advanced Recon­
naissance System, Weapon System 117L 
[WS-117L) was an examplel-would num­
ber among the pioneers of orbiting artifi­
cial satellites. For its reconnaissance satel­
lites, the Air Force developed a general 
operational requirement and very specific 
technical specifications based on intelli­
gence data, as it did for all its weapons 
systems. Nevertheless, construction of 
WS-117L and the other early SIGINT 

Chapter 1 s 
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satellites turned on issues of what instru­
ment might work, and, among those that 
did, which might be most useful as prelim­
inary collectors of the needed data. At the 
time, ELINT seemed to be easier to try 
than COMINT, although COMINT was in 
the minds of some from the very begin­
ning. Soon, feedback and crossfertilization 
networks developed among the groups 
building, using, and analyzing the ELINT 
data, from which new priorities would be 
set. The era uf SIG INT satellites was 
starting and would enjoy many and varied 
forms and successes. The formal USIB 
requirements for the intelligence data 
these systems collected would come later. 

Imaging and Signals Intelligence 
Space Systems 

The major effort within the US satel­
lite reconnaissance program in the 1960s 
and 1970s featured overhead visual imag­
ing systems, which produced information 
not obtainable any other way. (CORONA. 
GAMBIT. and HEXAGON. the early film­
based satellite systems, have already been 
well documented in this series of histo­
ries. l But there were important intelli­
gence questions that could not be answered 
with pictures alone. The first question 
involved determining the location and 
characteristics of Soviet radars thfit could 
detect American strategic bombers. The 
second involved the performance capabili­
ties of Soviet missiles-ICBMs and ABM 
systems. These two problems led the li~t 
of reasons favoring SIG INT satellites that 
could listen to and record the signals of 
Soviet radars. radio communications. and 
telemetry systems. 

The SICINT S.ltellite Storv 

A SIG INT satellite system had many 
of the same elements as an imaging satel­
lite system, but with important differ­
ences. Instead of a camera and film. a 
SIGINT satellite mounted antennas, 
receivers, and, sometimes, tape recorders. 
Instead of sending its information down on 
film in a reentry vehicle, a SIGINT satel­
lite transmitted its findings by radio link 
in realtime or shortly after passing over 
the target area. On the ground. instead of 
a photo-processing laboratory, technicians 
used a SlGINT processing system, usually 
computerized and immensely complicated. 
to translate the raw electronic signals into 
intelligence listings and reports for release 
to analysts. The targets of the SIG INT 
systems were the actual radio signals radi­
ated by Soviet transmitter equipment, 
which meant that the satellites had to be 
in the right place, looking in the right 
direction, tuned to the right frequency. at 
the very time the Soviet transmitters were 
on the air. This was an entirely different 
game from the photo-collection business, 
but one with the potential to get different 
and extremely important information. A 
number of different types of SIG INT satel­
lites were employed to gather this vital 
information. 

First launched on 22 June 1960 in a 
70-degree-inclined, circular orbit about 
500 miles above the Earth, the Navy's 
POPPY satellites searched for the main 
beams of Soviet scanning radars and pro­
vided wide-area coverage of and locations 
for radars on the surface of the Earth. 
POPPY satellites acted as "repeaters," 
encoding each radar pulse as it was 
received and then retransmitting the pulse 
stream in realtime to US-manned ground 
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The SIGINT satellites most nearly 
like the photo satellites in their appear­
ance and orbits were the WS-117L family, 
the Lockheed Agena-based low-orbiters 
called SAMOS F-1, • 

Starting with SAMOS 
F-1 on 31 January 1961. these satellites 
orbited at about 275 miles in 67-degree­
inclined. circular orbits and searched for 
Soviet radars of all types. attempting to 
intercept the Sonet radars from high 
overhead and from a direction the Soviet 

They operated by reading in and 
recording the radar information while over 
the Soviet Union. and reading out that data, 
by playback of onboard tape recorders. 
when they passed over the ground track­
ing stations of the US Air Force Satellite 
Control Facility (AFSCFl stations in 
California. J\ew Hampshire. and Hawaii. 
These satellites. developed by the Air 
Force. were the first successful orbital col­
lectors of the EOB for SAC. They provided 
ELINT technical performance details and 
:ocations of radars that could threaten our 
strategic bomber forces. Phased out in 
19i2. these low-altitude satellites were 
conceptual pioneers. succeeded by more 
powerful vehicles in different Earth orbits. 

EO 13526 3 3lb)(1 )~25Ycs EO 13526 1 4(c),25Y's 
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two key types of Earth satellite orbits: the 
high. geosynchronous orbits suitable for 
communications. where the satellite's 
orbital motion coincided with the Earth's 
rotation and would enable the satellite to 

8 

'The term ·geopos111oning.- here means "de1ermin1ng 1he 
locaL1un ul J r~Jar un 1h" surfac" of th" Eanh." One 
method " bv j!eome1nc r"construclion using the d1recuon 
of am\'al of lht' ;ignal at a single intercepllng satellite. 
who~" lucJUon Jnd orientation must br accuratelv 
iuloi.·n. Thi' other me1hod is •time difference of amval" 
1TDO..\, wh<rh tlepends upon kno .. ·1ng the exact location. 
but not the onenu1uon. of two or more 1nterct-ptlng satrl­
l1tes and determm1ng the location by measuring the dif­
ference in times of amval of a particular signal as 11 
takes d11Trrcnt pains to the 1n1ercepung satellites and 
then to the rece1nni: station 

The SICl'\iT Satellite Storv 

remain motionless over one point above 
the Earth's equator; and near-polar orbits. 
which would allow reconnaissance satel­
lites to cover the whole Earth m successive 
passes as the Earth rotated beneath it. 
each pass occurring at the same local time 
of day on the ground. I I These near-polar, 
sun-synchronous orbits were chosen for 
the photo satellites so that the target 
areas could be viewed in sunlight. Low­
orbiting SIG INT satellites, which did not 
need to have their targets in sunlight. 
used lower inclination tabout 67 clegreesJ, 
non-repeating Earth orbits to get the best 
coverage of the target areas over a period 
of days or weeks. At the geosynchronous 
equatorial orbit t22.000 miles high l. per­
ceived by Clarke as the orbit most suitable 
for relaymg of communications from one 
point on the Earth to another. SIG INT 
satellites became signal interceptors. 

E·~· 1. •l. •cl 
PL >>~-3(",/5•1 'J::: 1.: ~c•:" 



l 

NRO APPROVED FOR RELEASE 
12 JUNE 2015 

EO 13526 3 3(b)(1):o-25Yrs EO 13526 1 4ic\<25Yrs 

By 19i5, the US employed 
low-orbiters. POPPY 

Collectively, they rep­
resented an extraordinary, complementary 
set of reconnaissance satellites. 

SIGINT Data Processing and 
Exploitation 

Just as solid-state electronic technol­
ogy changed the capabilities of SIG INT 
satellites dramatically, the computer revo­
lution that began in the 1950s. and that is 
still underway, changed the capabilities of 
computer processing, almost day to day. 
The capability to process SIG INT informa­
tion was especially powerful and quick to 
develop, because the SIGINT satellites col­
lected electrical signals that, with proper 
coding, were in a form that computers 
could work on directly. From 1960 to 1975 
the multiplying effect of improved satellite 
collectors and improved computer proces­
sors would provide a many-fold mcrease in 
operational capabilities. Developing the 
processing methodology was the key <See 
Appendix A for a discussion of NSA's role 
in computer evolution.) 

It is fairly easy for a trained photo 
analyst to recognize missiles and radar 
structures if the photograph is taken by a 

Chapter 1 9 ~
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properly focused camera with sufficient 
magnification on a clear day. with observ­
able shadows. Likewise it is easy for the 
signals analyst or linguist to analyze an 
electronic signa:l if the signai structure is 
known and the signal is collected by a 
properly tuned receiver with sufficient 
sensitivity and no interference. Unfortu­
nately, the SIGINT analyst usually 
encounters noise interference, competing 
signals on the same frequency. and little or 
no knowledge of the characteristics of any 
newly detected signal. Noise or interfer· 
ence impedes signal processing and analy­
sis in much the same way as cloud cover 
impedes analysis of photo data. The 
denser the cloud cover in photographic 
data. or interference in SIGINT data. 
becomes. the more difficult it is to process 
or analyze the information: sometimes, 
analysis is impossible. 

Multiple electronic signals intercepted 
at the same time by SIG INT collectors 
appear much the same as multiple expo­
sures on a photographic print. Or perhaps 
a better description would be multiple 
transparencies of different pictures 
stacked one on top of the other. Analysis of 
any one signal or picture is virtually 
impossible until the competing signals 
or overlappmg pictures are separated out. 
or, as it is t.enned by analysts, "deinterleaved..~ 

Analysis of complex, structured sig­
nals such as telemetry or multichannel 

, EO 13526 1 4(c)<-25Yr 

EO 1 3526 1 4(c)<25Yrs EO 1352f. 3 :Ole) 

EO 13526 1 4(c)<25Yrs. E 

analyzed or processed. This is very much 
like the adjustment process required to 
successfully view a television picture. The 

10 The SICINT S.11elh1e Slory 

proper channel must be selected. the hon­
zontal synchronization must be estab­
lished, and the vertical hold must be set to 
prevent the picture or frames from rolling. 

Encryption of electronic aata to dis­
guise their real information content intro­
duces another major problem for the 
SIGINT processor and analyst. Encryp­
tion adds keying matenal. known only to 
the users, to the clear or unencrypted 
data, thus producing enciphered data for 
transmission. Anyone gaining unautho· 
riz.ed access to the encrypted data cannot 
read it without a major effort to remove 
the encrypting-key algorithm. thus permit­
ting one to decipher the data. Solving 
encryption problems is much more difficult 
than. but is similar in some respects to. 
the problems faced by photo analysts when 
camouflage paint or nets have been used 
to hide an object from view_ 

Before electronic signals can he 
machine processed. extensive manual 
analysis of the captured signals is needed 
to clearly define the characters that are to 
be recognized, identified, and codified in 
special-purpose equipment or in computer 
software. This manual analysis involves 
listening to the signal, making signal mea­
surements <often from hardcopy graphic 
representations of the signal), and devel­
oping an understanding of the signal 
structure <e.g., pulsewidth, type of modula­
tion, pulse repetition rate). As a major 
designer, developer, and user of the latest 
in computer technology, the National 
Security Agency <NSA>. established by 
President Harry S Truman in 1952 to exer­
cise technical and operatwnal control over 
US COMINT and communications security 
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activities, eventually employed computers 
to improve decryption and for handling 
and screening extremely large volumes of 
ELINT. COMINT, and TELINT data col­
lected from all sources, including recon· 
naissance satellites. 

Beginning in the 1960s. ELINT data 
were processed to provide EOB of Sino· 
Soviet radars for the nation's strike forces 
in the Single Integrated Operating Plan 
(SIOP) and for distribution to the military 
intelligence community. NSA eventually 
provided direct reporting of the location of 
threat emitters to the field within hours of 
their intercept. ELINT data were also 
used to tip-off other intelligence collection 
activities. The technical analysis of 
ELINT allowed assessments of weapon 
and radar system capabilities to be made 
and electronic countermeasures to be 
designed. 

COl\1INT data, often used by NSA lin­
guists fluent in the native language of the 
target nation, provided databases on that 
nation's economic capabilities, such as 
manufacturing, technical level of compe· 
tence, number and types of resources (both 
civil and military), and personal data on 
key people. Most important, COMINT 

provided indications of target country 
political and military intentions. including 
military planning, deployment of troops, 
policy positions, and threats. NSA fre­
quently applied special processing tech­
niques to decrypt enciphered communica­
tions of target countries. 

TELINT processed by NSA was fur­
nished to the CIA. the Air Force System 
Command's Foreign Technology Division 
<FTDl, the Army Missile Command (A.\1Cl 
and other [ntelligence Community cus­
tomers. which analvzed the data to deter-

EO 1 3526 1 4(c)<25Yrs EO 13526 3 S(c) EO 13526 3 3(b)( 

By 1975 these intelligence products 
were being rapidly and routinely reported 
throughout the Intelligence Community. 
They represented an enormous capability 
to collect, sort. and distribute information 
that could hardly have been imagined as 
the story began in World War 11. or even 
by the start of the satellite era in 1960. 
The NRO and the NSA, the satellite oper­
ator and the processor of the SIGINT 
information, respectively, were the organi­
zations that made these things happen. 

• TELINT processing was the responsibiiity of NSA. 
ulthoui:h this assignmem of re~pons1b11ity wa5 no\ 
accepted by the C!A for n long t'ime-unt1l 1he enrly 
1970s-becaus" ofClA's interest and earlv involvement 
EO 1'352633(b)(1 )>25Yrs EO 13526 1 4(c)<25Yrs. E 
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Development of SIGINT EOB operational capability 
SIGINT Accuracy of 

Year Satellite location tMilesl 

1%0 
1961/62 
1964/65 

1966/67 

1968/69 

1973(15 

POPPY 
EO 13526 1 4(c) 

-~OPPY 
EO 1352G 1 41c)·· 

EO 13:J.26 1 41c) 

PL 

Radar Locations 
Produced Per Year 

~0:/SU USC 3.: 5 

Time From Intercept, 
To Delivery. To U~r 

1-2 mon1hs 

• The .lbove cha11 01 o g apabi!11v over the ··~JI> is lyo1c~I 0111'\e kinds 01 improvemenl 3\so ma~"' El!"<T .1m:l 1ch:m\•lfv 
wdimcJI Jn;ilv"\ .. 1nrl IJ•A~·volume COMI:-- T re1x>nini:. 
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(- Early SIGINT Satellite Organization, 
" Development, and Evolution 

,- --~--

ws-1171.. Under ARDC and ARPA 

In March 1946 MGen Curtis E. 
LeMay. the first Army Air Forces Deputy 
Chief of Staff for Research and Develop­
ment. a::;ked the Project RAND team, then 
part of Douglas Aircraft Company in Santa 
J'vlonica. Califorma, to prepare a quick 
engineering study on Earth satellites.I* 
The resulting report.. issued on 2 .May 1946, 
was titled Preliminary DesiRn of an Erper· 
:mental lr\:orld-Circling Spaceship and 
identified a:; missions the following: satel­
;ites to guide missiles, satellites as the mis­
,;iles themselves. satellites as wobservation 
aircraft." satellites for attack assessment. 
satellites for weather reconnaissance, and 
;;atelhtes for communications.2 This 
RAND report was an important first step 
in demonstrating an independent compe-
1ence 1n space technology for the Army Air 
Forces 1 to become the US Air Force in 
1947> and in putting the Air Force on the 
track toward using Earth satellites for 
reconnaissance 3 In April 1951 RAND 
issued an encouraging progress report and 
received authority from Headquarters, US 
Air Force. to place subcontracts for 
detailed sub~ystem studies.4 In May 1953. 
believing that these studies would lead to 
hardware development, MGen Donald N. 
Yates. Air Force Deputy Chief of Staff for 

· In ~ovcmlx•r 194!:i Project RAND was separated from the 
DoUj?las Alm-aft C-0mpan'" :ind became !he RAND C-0rpora· 
tlon an l!ldcpendt·nt nonpro61 corporation. 111 Satlla Monica 

Development, approved a request from 
planners at Headquarters. Air Research 
and Development Command iARDC), in 
Baltimore, Maryland, to take responsibility 
for "active direction" of the RAND study by 
1 June 1953.5 

In the summer of 1953, LtCol Victor 
L. Genez, ARDC Director of Intelligence, 
was briefed on this study by personnel of 
the RAND "satellite office·· at their facility 
in Santa Monica. Genez returned to 

Baltimore convinced that an immediate 
effort should be made to orbit an Earth 
satellite, even if a specific reconnaissance 
system was not yet available.6 In December 
1953 ARDC established Project 409-40. 
"Satellite Component Study," and in 
January 1954 established Project 1115 
Wlder a formal R&D system number, Weapon 
System ll 7L. At that time, pending com­
plet10n of the RAND report, no funding 
was made available. 

In March 1954 RAND published its 
report "Project FEED BACK." This com­
prehensive and far-sighted study asserted 
that satellites for reconnaissance of the 
Earth were feasible and recommended that 
the US Air Force should initiate a develop­
ment program immediately. 7 In May 1954, 
with FEED BACK published and based on 
the premise that feasibility of hardware 
development had been demonstrated, 
Headquarters US Air Force !with the 
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approval of the Office of the Secretary of 
Defense IOSD] >. authorized ARDC to initi­
ate the necessary studies to implement 
Project 1115, the Advanced Reconnais­
sance System fARSI. Shortly thereafter, 
Detachment 1. ARDC, was created at 
Wright Air Development Center iWADC), 
Wright-Patterson Air Force Base tAFBl. 
Ohio. to accomplish this task. 

Maj Quentin P. "'Q" Rtepe. then assis· 
tant librarian at WADC, read the Project 
FEED BACK report as soon as it was 
received at WADC and immediately 
became interested in the idea. He began 
lobbying for implementation of the recom­
mended developments. His obvious enthu­
siasm was rewarded m the summer of 1954 
with his assignment as Chief of Detach­
ment 1 at Wright-Patterson. Shortly 
thereafter. he was joined by LtCol William 
G. Kmg. Jr .. the former Chief of the 
Airborne Guided Missile Otlice at WAilC. 
King had also read the Project FEED 
BACK report and became equally enthusi­
astic after he was briefed on the subject by 
the RAND team. With King now the 
leader and Riepe as his deputy. this small, 
closely knit team of kspnce cadets" included 
Capt William 0. \Bill I Troetschel: Lt James 
1Jim l Coolbaugh. Lt Jack Hert her. Fritz 
Runge (who came to the WS-117L staff as 
the only civil service member I. and LtCol 
James !Jiml Seay. They set out lo con­
vince the Department of Defense <DODI, 
the Intelligence Community. and. through 
the Executive Branch. the President of the 
Uniced States. that reconnaissance satel­
htes were actuall:">' feasible and could pro­
vide needed surveillance of the interior of 
the Soviet Union so important to the 
defense of this country. This was a vision 

that not many people yet shared, because 
the first Atlas missile had yet to achieve a 
successful flight. and data about the Soviet 
ICBM program remained sketchy at best. 

Unbeknownst to King and Riepe. 
President Eisenhower had already trig­
gered events in a related arena. when. on 
27 March 1954, he asked some of his top 
scientific advisors. including James B. 
Conant and James R Killian. Jr .. to 
develop a solution to the problem of sur· 
prise attack by the Soviets. The probabil­
ity of such an attack was increasing at an 
alarming rate. given the Soviet determina­
tion to develop nuclear weapons and deliv­
ery systems. possiblr including missiles. 
Eisenhower asked Killian to chair a 
Technological Capabilities Panel ITCP• to 
study surprise attack and the US ability to 
meet it. The panel operated with three 
project committees. one on offensive forces 
one on defensive forces. and one on intelli­
gence. Edwin H. "Din~ Land. the founder 
of Polaroid. chaired the Intelligence 
Committee, known as Project 3. On 24 
November 1954. during TCP deliberations. 
President Eisenhower approved the devel­
opment of the U-2 high-altitude reconnais­
sance aircraft; Richard M. Bissell. Jr., of 
the ClA was placed in charge of this high· 
est priorit.y project. On 14 February 1955 
Killian and Land briefed President 
Eisenhower on the specific technological 
options that could aileviate uncertainties 
of strategic intelligence. These included 
systems for aerial overflight by aircraft or 
balloon and, somewhat farther in the 
future, satellite reconnaissance systems. s 

To "'' 
Hindlf' '" ' .'\N· T.'\LENT-KCYI IOlf-

16 CO.\ '<T COlllrol C"'1an~I< toll•ll• 



r 
-------------------------------------------

NRO APPROVED FOR RELEASE 
12JUNE2015 

t~et 
~;,:allcn"' 

On 27 November 1954, three days 
after the Killian Panel presented its 
interim report to the President, ARDC 
issued System Requirement (SR} 5, calling 
for development of a satellite reconnais­
sance system. Indirectly, the Killian Panel 
was possibly a stimulant to this effort to 
define the Air Force's fonnal requirements 
for a reconnaissance satellite system.9 
On 16 March 1955, Headquarters USAF, 
endorsed SR 5 by issuing General Opera­
tional Requirement 80, which included 
Appendix 80-2. reaffirming the need for an. 
electromc intercept capability as part of 
the WS-117L ARS. 

With this clear authority to proceed, 
the ARDC Detachment 1 "space cadets~ 
offered system study contracts to four of 
the major contractors who had been 
involved in component studies for RAND. 
Three companies accepted: Glenn L. 
]'l'lartin Company, Baltimore, Maryland; 
Radio Corporation of America <RCA> at 
Camden, New Jersey; and Lockheed 
Aircraft Company, Burbank, California. 
Bell Telephone Laboratories, Whippany, 
New Jersey, was also solicited but declined 
to panicipate. Some of the ongoing com­
ponent studies that had been initiated by 
RAND were also continued. One of these. 
with the Ampex Company in Redwood 
City. California, was a small tag-on to the 
RAND studies aimed at developing a wide­
band video recorder for photo missions. 
Ampex was spending a great deal of com­
pany money to develop the recorder for 
domestic TV use and this seemed like a 
great way to •·get in on the act." Capt Bill 
Troetschel of ARDC Detachment 1 had 

another use in mind: magnetic-tape 
recording of wide-bandwidth ELINT for 
technical analysis.lo 

The • .o\ir Force was not the only ser­
vice interested in outer space. In April 
1955 the Naval Research Laboratory 
(NRL) in Washington, DC, proposed a 
"Scientific Satellite Program" for the 
International Geophysical Year, to be 
known as the Vanguard Program. When 
this was approved in August 1955 the US 
was well on its way to establishing the 
principle in international law of "Freedom 
of Space."11 The Vanguard activity looked 
attractive to Howard Lorenzen and his 
electronic payload development team, also 
at NRL. Just as WS-ll 7L looked to the 
Atlas as a booster, the NRL electronics 
group saw the Vanguard as an excellent 
way to boost a small ELINT payload into 
orbit. Although there was no military 
mission involvement in the Vanguard 
Program, Lorenzen began some electronic 
intercept system studies, which led to a 
later Navy proposal for an ELINT satellite 
payload. 

In the meantime. in Ohio, King and 
his Detachment 1 team were on the brief­
ing trail. In the fall of 1955 they briefed. 
among others, Gen Curtis E. LeMay at 
SAC headquarters on the reconnaissance 
satellite. They took along Maj Sidney 
Greene, who had a contract with the 
University of Iowa to investigate w~ys to 
put a grapefruit-sized payload on the 
Moon. LeMay sat in the front row, a par­
ticipant recalled, chomping his cigar, and 
at the conclusion asked, "How did you get 
TDY money to tell me this crap?"12 This 
was a response typical of senior people 
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who received briefings in these "pre­
Sputnik" days. Most were skeptical, even 
Gen LeMay, who 10 years before had kicked 
off the RAND satellite studies when he 
was the first R&D Director for the Army 
Air Forces under Gen H. H. "Hap" Arnold. 
BGen <later advanced to Gen I Bernard A. 
Schriever, first Commander of the Air 
Force's Western Development Division 
fWDD) in Los Angeles, convinced LeMay 
that the "space cadets" were developing a 
viable program. Six years later, in 1961, 
when Le May became Air Force Chief of 
Staff, he was a strong advocate for Air 
Force space reconnaissance programs.13 

8Gen Bemard A. Schriever 

Shortly after the LeMay briefing, 
BGen Schriever requested a briefing at 
WDD because of concerns at the national 
level <ICBM Scientific Advisory Group) 
that an Air Force space program would 
compete for boosters with the missile pro­
gram. King's boss at Wright Air Develop­
ment Center <WADCl was BGen Howell M. 
Estes. who had become unhappy with the 
satellite effort partly because of its cool 

reception at higher levels and partly 
because of bad public relations, including 
a letter from Governor Harold Stassen of 
Minnesota complaining that his con­
stituents did not want a space satellite 
"spying on their activities.~ Stassen had 
been advised on overflight risks precedent 
to development of President Eisenhower's 
"Open Skies" proposal of 1955 by Col 
Richard Leghorn. who was familiar with 
RAND's studies on the political risk of 
high-altitude overflight.14 As a result. 
Estes insisted that King develop a scnpt 
for the briefing in Los Angeles and told 
him to give it verbatim. King was more 
than surprised when, looking out over the 
audience. he saw LGen Donald S. Putt. 
Deputy Chief of Staff for Development. 
Headquarters US Air Force. During this 
briefing, which took place in September 1955. 
BGen Schriever turned to Simon Ramo of 
the Ramo-Wooldridge Corporation. techni­
cal staff for the ballistic missil~ program. 
and asked. "What do you think. Si?" Ramu 
is said to have replied, .. Let's do both space 
and missile work in Los Angeles, so we can 
avoid interference with the missile pro­
grams.~ Schriever took Ramo's advice. 
This was a vital decision. as it separated 
the satellite work from the Air Force's reg­
ular development chain of command at 
WADC and placed it under the special 
team established in Los Angeles in 1954 to 
develop the country's ballistic missiles. 15 

In October 1955, at Schriever's 
request, Air Research and Development 
Command IARDC) leader LGen Thomas S. 
Power directed the transfer of the WS-
117L Program Office from Wright-Patterson 
AFB in Ohio to the WDD m Inglewood, 
CA. The move took place in January 1956. 
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Schriever picked Commander Robert C. 
Truax, a member of his staff and that year 
President of the American Rocket Society. 
to be head of the WS-117L Program Office. 
LtCol King stayed at Wright-Patterson as 
Project Officer for the SNARK guided mis· 
sile project. 

In November 1955 a Source Selection 
Board <'haired by the WS- ll 7L Office 
chose the Glenn L. Martin Company, RCA. 
and Lock.heed to compete for a reconnais­
sance satellite development contract. 

From 12 to 20 March 1956 <after the move 
to WDD>. a joint ARDC/Alr Materiel Com­
mand <A.MC)/WDDIWADC contractor eval­
uation board met at WADC and recom­
mended that Lockheed be selected for 
the WS-117L development contract. 
Subsequently. on 2 April 1956. WDD 
published the WS-117LAdvanced 
Reconnaissance System Development 
Plan. calling for R&O funds in the amou.nt 
of $7 .0 million for FY56. S:32. l mil lion for 
FY57, and $75.6 million for FY58. On 
24 July 1956 Headquarters USAF approved 

Advanc~ reconnaissance system management transition planning meeting, Inglewood, California, 
27 "OV\'mlH!-r 195& 
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the plan, but the DCS/D Development 
Directive, published 3 August 1956. allo­
cated only $3.0 million for FY57. This low 
level of fwiding was continued until the 
launch of Sputnik on 4 October 1957. 

Based on this initial funding 
approval. on 29 October 1956 the Air 
Force awarded contract AF 041647)-97 to 
Lockheed to proceed with initial system 
development studies. Secretary of the Air 
Force Donald A. Quarles. who wanted the 
lntemational Geophysical Year satellites 
to be first into orbit, insisted that this was 
to be for engineering studies only and that 
"no tin would be bent." By the summer of 
1957, a total of $10 million had been allo­
cated and Quarles had relented enough to 
allow mockups to be constructed. It was 
anticipated that $35 million might be 
available in 1958. The first launch would 
not be before 1961. 

FY57 funds were sufficient to initiate 
studies in all the subsystem areas. includ­
ing Subsystem F (SIS Fl, the electronic 
reconnaissance. or "ferret," system. An 
excerpt from the introduction to the win­
ning SIS F proposal of the Airborne 
Instruments Laboratory <AIL), Mineola, 
Long Island, New York, dated April 1957, 
shows that this new job was taken seri­
ously: "The contractor who develops the 
ferret portion of the ll 7L system assumes 
a responsibility to the country that cannot 
be lightly considered. In many ways this 
is an ideal vehicle: if the designer. does not 
make the most of the unique opportunities 
afforded to him. he will have failed." The 
proposal described the three essential ele­
ments of an effective reconnaissance 
system: knowledge of the intelligence 

requirements; ability to develop the collec­
tion system including limitations and 
growth potential; and the ground data­
handling necessary to provide a useable 
product. Based on their experience in 
building many electronic-warfare systems 
for the government. Winfield "Win" Fromm 
and his AIL team knew that past collection 
systems had sometimes been built without 
processing capability or. in some cases. 
knowledge of intelligence requirements. 
The early SIG INT satellite programs were 
to be helped and shaped by these insights. 

Following the Soviet launch of 
Sputnik I, the WS-ll 7L Program received 
a great deal of national attention as the 
US scrambled to counter the Russian suc­
cesses in space. President Eisenhower 
faced the problem of gaining control over 
the rivalry among government agencies 
seeking to lay claim to one or another area 
of space operation and reducing, if possi­
ble, the media speculation about their 
efforts. On 7 February 1958. he formed 
the Advanced Research Projects Agency 
<ARPA) to undertake basic research and to 
direct R&D projects within the Depart­
ment of Defense (DODJ, as assigned to 
ARPA by the Secretary of Defense. As its 
main job, ARPA was to oversee all US mili­
tary space programs from the DOD level.16 

In the spring of 1958. ARPA Director 
Roy W. Johnson issued an invitation to all 
military organizations to propose satellite 
systems whose development would further 
their goals. The Chief of Naval Operations 
<CNO) relayed the query to all Navy 
scientific and technical organizations, ask­
ing, "All hands consider how they could 

Top Sccttt 
H~ndle vi• B't'CMl\N· t T·KfYHOl.f-

20 The 51GINT Satellile Story COMl.""IT Contr h•nnefs Jomlf.,. 
.Ql97'N 



NRO APPROVED FOR RELEASE 
12JUNE2015 .o!~~el 

/ _RCON 

use space in their design ideas for the 
Navy." Howard Lorenzen at NRL pro­
posed an ELINT system to the CNO that 
was a very straightforward extension of 
existing airborne ELINT systems. This 
became the DYNO program that flew pig­
gyback with early Navy TRANSIT satel­
lites and became the first US satellite 
ELINT system. 

The ARPA space era commenced offi­
cially in Los Angeles on 30 June 1958 
with ARPA Order 9-58, which said that 
Secretary of Defense Thomas S. Gates, Jr., 
had assigned responsibility for WS-117L to 
ARPA under DOD Directive 5105.15. The 
Air Force Ballistic Missile Division 
'AFBMD), successor to WDD, was to sub­
mit a Development and Financial Plan as 
soon as possible. This directive was fol­
lowed by an 18-munth period of continuous 
change. indicative of the national uncer­
tainty in the arena of satellite reconnais­
sance pohcy. During this period funding 
fluctuated wildly, responsibility for WS-117L 
was transferred by ARPA from AFBMD 
to ARDC then finally to US Air Force 
Headquarters. 

To remove "weapon system" from the 
designation and suggest a purely defensive 
system. in 1959 the program identifier 
was changed from WS-117L to SENTRY 
This effort was then divided into DISCOV­
ERER I scientific research system, Thor 
boosted). MIDAS ( lR system. Atlas 
boosted!. and SENTRY (reconnaissance 
system. Alias boosted J. All of these pro­
grams were to be developed at the DOD 
SECRET secunty level. This included the 
scientific aspects of DISCOVERER, 
although this program was actually the 

cover effort for the covert CIA CORONA 
Photo Recovery Program. which had been 
approved by President Eisenhower in 
early February 1958. * On 6 August 1959, 
to provide additional security for the 
SENTRY Program, it was redesignated 
SAMOS. in order to~. . identify recon­
naissance program with an innocuous 
name that does not, repeat not, have mis­
sion association."17 The name SAl\10S was 
actually selected by ARPA Director 
Admiral John Clark. in reference to the 
Greek island of the same name. Most people 
thought the new name was an acronym for 
"space and missile observation system.~ 
and the attempt to choose a name without 
mission association was not successfuJ. 7 18 

There were several reprogramming 
actions, driven by problems in the SAlvlOS 
photo payload, Subsystem E !SIS Ei, devel­
opment. particularly the tradeoffs between 
read-out a.nd recovery type systems. Since 
the ferret system was always considered 
essential but not as important as the 
photo system. it neither attracted the 
attention nor suffered quite the wild varia­
tions that plagued the photo programs. 

•A contributmg rP.ason for :ippmving the CORONA µrogr3m 
was that review suggested WS-11 iL was 100 elaborate. 
too complex to achieve an early operational capab1iity. 
wluch was not a high pnonty ltn the Air Force• This 
led to more focused programs that wcre lcss 11mbit1ous 
and more likely to provide earlv. useful data. See 
Joseph V. Chtiryk cummcnu. SIGINT Satellite Historv 
Round Table. 26 May 1994. 

7 Samos is a Greek Island where the astronomer 
Aristarchus lived 1310-230 8.CJ. referred to bv 
Archimedes and Plutarch. He hypothesized that the 
heavens of the •fixed stars· remain at resl. and the Earth 
revolves in an.oblique cm:I" abouL tht! Sun. whil• 1L 
rotates. at the same time. about its own axis. The inter­
pretation of SAJ\IOS as an acronym for ·space and mis· 
sile obs.erva1ion •.vst.,m" was onginated b.v Lhe press and 
became the accepted interpretation among the uncleared 
population in and around the Pentagon and Washington. 
Within the cleared circles. 11 became a joke. as an 
acronym for ·same old SENTRY" 
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Evolution of the National 
Reconnaissance Office (NRO) 

Suite 4C1000 in the Pentagon became 
the location for some of the most secret and 
important activities in the US satellite 
reconnaissance programs. At the time of the 
Sputnik I launch, 4C1000 was occupied by 
the Air Force Office of Guided Missiles 
<AFCGMl, headed by BGen Robert E. Greer. 

BGf'n Robert E. Greer 

whose responsibility was primarily the 
development of air-launched guided mis­
siles.* 19 The AFCGM staff also served as 
the secretariat for the AFBMC (a part of the 
special arrangements for managing the Air 
Force ballistic missile programs in Los 
Angeles), an activity that provided Greer's 
staff with insight into missile and space 
developments. In the Pentagon, most other 
R&D staff work was the responsibility of the 
Air Force Deputy Chief of Staff for 

• 4CIOOO was an ext:cutivt'·l"v"I coof.,renc" room US4'U bv 
the senior A.ir Staff and the Air force Secretaries for · 
man~ conferences Greer's AFCGM offices adjorned this 
conft>rence room. V.'hen SAFMS was established. thev 
simply annexed tht: 4ClOUQ conforence room and that 
door becume the entrance to the reconlig\lred suite. 

J 

Development, LGen Roscoe C. Wilson. As 
ballistic missiles achieved operational status, 
they became the responsibility of AFCGM. 
When the MX-770 became the Atlas and 
deployment to operational sites began in 
1958. LtCol Edwin J. Istvan became the 
Atlas project officer in AFCGM. Later. he 
and Greer calculated that an entire Atlas 
sustainer stage could be placed in low Eanh 
orbit to counter some of the bad publicity 
engendered by the Soviet lead in space. 

· They obtained President Eisenhower·s 
approval to install a payload playing 
Christmas carols and a Presidential greet­
ing I plus telemetry J. Thousands of listen­
ers around the world heard the message 
and the caTols during the satellite·s brief 
three-day lifetime. This became project 
SCORE. an Atlas-B ICBM launched into lnw 
Earth orbit on 18 December 1958. 20 Due to 
the extreme secrecy of the arrangements. 
this probably qualifies as the first operational 
~black" payload. With the successful launch 
of project SCORE. emphasis in AFCGM 
gradually shifted from missiles to boosters. 
then to the satellites boosted by the missiles. 

On 26 May 1960. in the aftermath of 
the 1 May 1960 shootdown of F. Gary 
Powers' U-2 over the Soviet Union. an 
event that involved terminating all aerial 
overflights of Soviet territory, President 
Eisenhower asked his new science and tech­
nology advisor, George B. Kistiakowsky, to 
form an ad hoc group and assess the 
nation's defense intelligence requirements, 
the ability of the SAM OS Program to meet 
them, and the Defense Department plans 
for employing the system.:!1 On 10 June 
1960 Eisenhower gave ihe job formally to 
Secretary of Defense Thomas Gates. Jr., 
who appointed a committee consisting of 

Top Seer 
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Under Secretary of the Air Force Joseph V. 
Charyk, the Deputy Director of Defense 
Research and Engineering John H. Rubel. 
and science advisor IGstiakowsky. 

The findings of this group were pre­
sented to and approved by the President 
at a meeting of the National Security 
Council on 25 August 1960. Among the 
actions ordered were that ~ ... this 1 recon­
naissance) program be managed with the 
directness that the Air Force has used on 
occasion. with great success. for projects 
with overriding priority. This can best be 
accomplished by direct line of command 
from the Secretary of the Air Force to the 
general officer in operational charge of the 
whole progrnm ... ,"and that~ ... the so­
called F payloads for gathenng electro­
magnetic intelligence should be given 
lower priority than that assigned to pho­
tography.":.!2 This action was implemented 
on 31 August 1960 when the SAMOS 
Project Office was established at AFBMD. 
El Segundo. California, with BGen Robert 
E. Greer in charge, reporting directly to 

Under Secretary Charyk.23 

The Pentagon office. 4Cl000, became 
the home of the Air Force Office of M..issiles 
and Space iSAFMSl. headed by BGen 
Richard Curtin, who had served atAFBMD 
in Los Angeles and in the office of the 
Deput Y Chief of Staff for Development in 
Washington Curtin's ™ssion was to pro­
~de direct staff support to Charyk and 

nct1on as the Washington staff for Greer. 
The 4C 1000 staff served the vital function of 
Providing liaison to other military organiza­
tions involved in military space programs. 

1 .. , 

On 6 September 1961. the National 
Reconnaissance Program <.NRPl was for­
mally established, with Charyk named 
"Assistant for Reconnaissruice" to the 
Secretary of Defense, in charge of Air Force 
Satellite RecolUlaissance Programs. and 
Richard M. Bissell. Jr .. CI.A Deputy Director 
for Plans. in charge of the CIA programs. 
The staff in 4CIOOO became the Office of 
Space Systems !SAFSSl. continuing to sup­
port Charyk as Under Secretary oftheAir 
Force and Greer as the Director of the Air 
Force Office of Special Projects 1SAFSP1. 
Greer·s earlier title, "Director of the SAl\tOS 
Project Office," had been dropped in favor of 
the less revealing "Director of Special 
Projects."24 On 2 May 1962 Charyk was 
designated Director of the National Recon­
naissance Office ( DNRO I on the basis of a 
DOD/CI.A agreement, signed by Roswell 
Gilpatric. Deputy Secretary of Defense. and 
John A. McCone, Director of the CIA { DCI 1.1s 

This agreement established a single Director 
of the NRO, responsible directly to the DCI 
and the Secretary of Defense for manage­
ment of the entire NRP It also established 
the NRO itseJf and designated the Under 
Secretary of the Air Force as the Director. 
This was made effective within the DOD on 
14 June 1962.*'.!6 On 23 July 1962 Charyk 
established the internal NRO structure 
and responsibilities. He also arranged for 
participation within the NI:tO by the CIA, 
the National Photographic Interpretation 
Center <NPICl. the National Security 
Agency <NSA), the Navy, and the Army 
through provision of qualified personnel 

•Since the NHO was a covert <"black-I facilitv. in the oven 
I-White-I world 1t w:is known as the Office ofSpat"e 
Svstems. Office of the Secnn.arv of the Air f'orce 
iSAFSS>. and the DNRO. a -black- title. was known in 
the -white- world as land actuallv was1 the lnder 
Secretary of the Air Force tSAFUSl 

Hirdle Wd BYl ·TALfNT·KHH0Lf-
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from those agencies and services to serve 
full-time tours on an interagency exchange 
basis. Charyk designated the Air Force 
NRO projects as Program A. the CIA pro­
jects as Program B, the Navy projects as 
Program C, and the overhead covert aircr:ift 
iU-2 and SR-71} as Program 0.21 LtCol Ed 
Istvan inherited the Electronic Systems 
position on the NRO staff in 4Cl000 and 
handled all SIGINT matters until his 
retirement in 1963. Although the NRO 
was to face many reorganizations in the 
years to come, the stage was now set for 
the development of a series of satellite 
reconnaissance programs that were to 
become indispensable to the security and 
defensive preparedness of the Umted 
States. 

Evolution of the National Security 
Agency (NSA) 

NSA can trace its earliest beginnings 
as a national organization to a proposal in 
1943 to merge the Army and Navy radio· 
intelligence units. These Army and Navy 
intercept organizations dated back to the 
early 1930s. when they were separate 
groups, usually competing vigorously for 
the collect1on and processing of diplomatic 
traffic. "':.18 Their merging was "delayed 
until the cessation of hostilities !in World 
War III because of the inevitable disrup­
tions which occur as a result of major 
reorganizations." 29 

· Japanese PURPLE 1s one example. In the areas·of 
Jap.:1n .. se or C..rman Arm~· and Nin-y traffic. little cooper· 
allon wus p.,ssiole becaus .. uf th" easily nrcugn1:.eu L11 .. 
tmctive charactenstics of the respec:t1ve opponent Ser-·ice 
traffic. Post· World War ll. the common or centrally 
controll .. d supply of !Russian' cumrnumcauon S11Curity 
doctnne made traffic source recognition qwte difficult 
and a cooperative attack 1Af'SA. then NSAJ feasible and 
de5irable. 

Also during World War II. the 
Army/Navy Radio Intelligence Coordina­
ting Committee was established under the 
.Joint Military Chiefs of Staff This group, 
set up by a purely verbal .. gentleman's 
agreement," later became the Army/Navy 
Communications Coordinating Committee 
of the Army/Navy Communications 
Intelligence Board. In 1945 the Department 
of State was added, because much of the 
COMINT collected during the war 
involved diplomatic tllrgets, and the group 
was formalized as the ~tate/Army/Navy 
Communications Intelligence Board 
!STANCIBl. 

In early 1946 Gen Hoyt S. Vandenberg 
and Adm Thomas B. Engles of STANCIB 
met with J. Edgar Hoover to arrange for 
FBI membership in STANCJB.30 On 
13 June 1946 the US Communications 
Intelligence Board (USCIBl was established 
to replace STANCIB and to carry out the 
same functions: to coordinate. develop pol­
icy for. control. and assign requirements 
for COMlNT.31 

In 1947 President Harry S Truman 
signed Public Law 253, "The National 
Security Act of 194 7 ,"which created the 
Secretary of Defense as a cabinet post over 
the National Military Establishment and 
the three "co-equal" Secretaries of the Army. 

· Navy, and Air Force. The 1947 Act also 
established the National Secunty Council. 
the National Security Resources Board, and 
the CIA The first Secretary.ofDefense was 
James V Forrestal. During this period 
Congress also established an executive 
organization study group, and President 
Truman appointed former President 
Herbert Hoover its chairman. The Hoover 

Top Secret 
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group produced 19 reports, which included 
196 recommendations, in two years. In 
1949. by an amendment to the 1947 Act. 
DOD, destined to become a large and pow­
erful inst1tut1on. was formally created.32 

The CIA established by the National 
Security Act of 194 7 from the Central 
Intelligence Group (CIGl, was the succes­
sor to President Roosevelt's World War II 
quasi-military Office of Strategic Services 
IOSS), which was organized and led by 
intelligence coordinator, collector, and ana­
lyst William J. Donovan. CIA's responsi­
bilities were defined in Secret NSC direc­
tives. The first DCI. Admiral Sidney W 
Souers, had already been heading the CIC 
since January 1946. In 1947. the second 
DCI, A.ir Force Gen Hoyt S. Vandenberg, 
began to influence COh-UNT planning as a 
member of USCIB, although there were 
very few formal procedures for intelligence 
collection or reporting at that time. Adm 
Roscoe H. Hillenkoetter and. in the early 
1950s. Gen Walter Bedell Smith. former 
Chief of Staff to General Eisenhower dur­
ing World War II. continued to strengthen 
the role of the CIA in the Intelligence--
and especially the COMINT-Community.33 

ln the years after World War II. tradi­
tiona 1 turf battles between the Army and 
~avy intensified when the new Air Force, 
the State Department, and the new CIA 
were added to the list of intelligence con­
testants who would be involved in 
COl\HNT activities. In 1949. based on rec­
ommendations by several joint service 
committees and discussions with the mem­
bers of the USCIJ3, Secretary of Defense 
Louis A. Johnson established, by executive 
order. the Armed Forces Security Agency 

(AfSAJ. This put all COMINT under one 
military organization consisting of the 
Army and Navy radio intelligence groups 
as well as the new Air Force's own Air 
Force Security Service lAFSSl. The Air 
Force had been created mainly from the 
Army Air Forces. so the Army's Signals 
Intelligence Service also had a piece split 
ofT to form AFSS. But AFSA only made 
matters worse; CIA and State were cut out 
of COI\11NT and the military services were 
subordinated to a new agency. 

On 24 October 1952. having received 
much criticism of AFSA. President Harry 
S Truman signed an Executive Directive •· 
making COMINT a national. not just a 
military, effort; this Directive changed the 
name of AFSA to the National Security 
Agency !NSAl and gave to the Director of 
the NSA, who reported to the Secretary of 
Defense, technical and operational rnntrol 
of all communications intelligence 
resources as well as responsibilit.v for all 
kcommunications security'· activities. 
This Presidential directive. like the earlier 
AFSA, was resisted at first by the Army. 
Navy, and Air Force because it placed NSA 
firmly in control of their COIVIINT acuv1-
tif!s. From the CIA perspective. the new 
plan effectively took the CIA out of the 
COMCNT chain by making COMfNT a 
business of the DOD. There was also a 
process in which the Secretary of State 
and the Secretary of Defense, as a "Special 

• President Truman sent a memo dated 24 October 1952 to 
Secretary of State Dean Acheson and Secret:;ry of 
Defene Robert A. Lovett outlimng the mission of NSA: 
on the same day National Security Counc1l lntelli~ence 
Directive No. 9 was issued, 11H1gning NSA the CO~f!NT 
niusion for th" US Government. 

t Communications securitr is defined 11s m11king US mili­
tary and other high,)t"vel government commurucationa 
secure from unauthorized readers. 
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Committee," coordinated on sensitive 
national security matters and at times 
kept out the DCI and CIA. After the 1952 
decision. in spite of resistance and with 
some exceptions, the bulk of the COMINT 
remained under NSA.34 On 4 November 
1952, LGen Ralph J, Canine, US Army. 
was named the first Director of NSA and it 
was under his strong leadership that NSA 
became a truly national communications 
intelligence and communications security 
organization. 35 

On 10 July 1953 newly elected 
President Dwight D, Eisenhower, following 
the lead of his predecessor. Harry S Truman. 
once again called upon former President 
Herbert Hoover I under Congressional 
mandate of PL 108) to study the complete 
reorganization and streamlining of the 
Federal Government after 20 years of 
Democratic control. This second Hoover 
Commission operated for two years, stud­
ied 60 agencies. and made 314 recommen­
dations to Congress. many relative to 
reducing costs. A special task force. headed 
by General Mark W Clark, investigated all 
the intelligence activities of the govern­
ment and was charged to make appropri­
ate recommendations. On 25 May 1955 
two reports were submitted. An unclassi­
fied report recommended that President 
Eisenhower appoint a committee of private 
citizens to report to him periodically on 
foreign intelligence activities: this was 
to become the President's Board of 
Consultants on Foreign Intelligence 
Activities 1 the Killian Boardl. A classified 
imelligence annex called for expansion of 
the COMlNT effort ~during an era when 
not only our national security but our 
national survival as well may depend on 

26 The SIGINT Satellite Siorv 

adequate intelligence," The intelligence 
Task Force also observed that the 
"national interests will be better served. 
and more economical and efficient opera­
tion will result. if ELINT is placed under 
NSA."36 

On 13 July 1955 Secretary of Defense 
Charles E. Wili>on issued DOD d1rnctive S-
3115.2. on ELINT. Although the Hoover 
Commission had recommended that 
ELINT be assigned to NSA. this directive 
assigned implementation responsibility in 
the ELINT field to the Secretary of the Afr 
Force, pending the issuance of further rec­
ommendations by the CSCIB and the 
Joint Chiefs of Staff.37 

President Eisenhower·s Executive 
Order of6 February 1956 established the 
President's Board of Consultants on 
Foreign Intelligence Activities I the Killian 
Board, later the President's Foreign 
Intelligence Advisory Board !PFIABJJ. 
chaired by Dr. James R Killian. President 
of Massachusetts Institute of Technology, 
to review and make semiannual reports on 
the foreign intelligence activities of the 
government. In its report of 24 October 
1957. the board recommended that the 
functions of the USCIB and the Intelligence 
Advisory Committee be combined into a 
single body, the US Intelligence Board 
IUSIB), and that this new board be 
chaired by the DCJ.36 

While considering the Killian Board 
recommendations in February 1958, 
President Eisenhower requested USCIB 
to look again at ELINT management. 
Responding to his memorandum the board 
established a special ELINT task force. the 
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Louis W. To.-della 

.. Strong Committee." with retired US 
Marine Corps BGen Philip G. Strong, then 
of the ClA. as chairman.39 Other mem­
bers on the committee were Robert F. 
Packard, State Department: Louis W 
Tordella. formerly Chief of NSA's Office of 
Analysis. then DOD Office of Special 
Operations. and soon to become Deputy 
Director. NSA: Col Russell H. Horton. US 
Army; Capt Charles M. Bertholf, US 
Navy: and Col Linscott A. Hall, US Air 
Force. The committee studied the US 
ELINT organizational structure and sub­
mitted its report on 11 June 1958. The 
Strong Committee concluded that there 
should be a single national operational 
and technical authority to direct and con­
trol all US ELINT activities and noted it 
was .. logical. desirable, and feasible" that a 
single national authority direct and control 
both the COI\-UNT and ELINT activities of 
the US Government, to wit, NSA.40 The 
President approved these recommenda­
tions. and on 15 September 1958 this 
action was directed by NSC Intelligence 
Directive <NSCIDl No. 6. Also issued on 

Top 

this dat4? were NSCID No. 1. which cre­
ated the US Intelligence Board and incor­
porated USCIB's COMINT/ELINT respon­
sibilities mto overall responsi.bi lity for 
national intelligence requirements and 
also described the national responsibilities 
of the DCI. including his chairmanship of 
the USIR NSCID No. 5 dealing with the 
CIA; and NSCID No. 7 for Critical 
Communications.-tl 

Secretary of Defense Neil McElroy 
signed the implementing directives for 
NSCID No. 6 on 19 March 1959 <DOD 
S-3115.4). officially assigning NSA opera­
tional and technical control of ELINT . 
NSA had no organization at that time to 
accept this responsibility for ELINT 
except for the National Technical Pro­
cessing Center (NTPC), which had been 
formed previously from the World War II 
Army-Navy Electronics Evaluation Group. 
NTPC processed ELINT and TELINT col­
lected from conventional militar.v ground 
and airborne sources. CIA continued to 
operate the U-2 and to provide data 
(selected on ClA's determination of need­
to-know l to members of the Intelligence 
Community.42 

At this time <the late 1950s >, some 
NSA personnel in the ELINT processing 
organization. the Soviet and European col­
lection organization. and the R&D organi­
zation had become aware of the ELINT 
satellite work in the Navy and the Air 
Force. Those NSA employees who used 
the U-2 photography to verify and collate 
SIGINT intercepts were among the first to 
be exposed to the possibility of satellite 
reconnaissance. Some with Navy contacts 
learned of the NRL effort to orbit the 
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DYNO satellite and the Navy's plans to 
use NSA's cryptologic stations on the 
periphery of the Soviet Union and China 
for reading out the data. Some in NSA 
R&D were tracking the RAND Corporation 
"Project FEED BACK" work for the Air 
Force and thereby learned of the WS-117L 
Reconnaissance Satellite Program Office 
and its activities. These individuals 
became aware that the satellite program 
had been well underway in the Air Force 
before NSA received clear responsibilities 
for ELINT in 1958. 

Many ELINT policies had already 
been initiated. plans developed. responsi­
bilities assigned. and close working rela­
tionships established in the Air Force 
ELINT satellite programs before NSA 
became involved. In 1955, DOD Directive 
:3115.2 had given responsibility for ELINT 
to the Air Force. In March 1955 the Alr 
Force had started design studies for 
WS-117L. On 29 October 1956 the Air 
Force awarded contract AF 04(647)-97 to 
Lockheed Missiles and Space Division 
(LMSDl as prime contractor for the WS-
11 iL program. This contract included 
development of processing equipment for 
ELINT data located at the Vandenberg 
Tracking Station and the Satellite Test 
Center in Califomia.43 Because of 
progress made in these early activities, 
NSA had difficulty being accepted as a con­
tributing team member. These difficulties 
were compounded by security rules and 
the limited distribution of NSCID No. 6 
and the DOD implementing Directive S-
3115.2 lRevJ. 

NSA personnel had also begun to look 
at the possible use of satellites for COMINT. 
Jn August 1959 NSA issued a pioneering 
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"Study Report on CO MINT Collection from 
Satellite Vehicles." TECHDOC No. 33.144. 
which showed that the "basic philosophy 
and some of the equipment of Subsystem F. 
the ELINT reconnaissance portion of the 
WS-117L program. is generally adaptable to 
the requirements ofCOMINT data collec­
tion.~ An article b) that 
summarized the report concluded that the 
then-imminent low-orbit satellite system 
was technically capable of COMINT collec­
tion and suggested that higher altitude 
C0~1INT satellites would be most practical, 
should be very specialized and not duplica­
tive, and "based on careful consideration of 
the value of the expected end-product."44 

At the crucial meeting of President 
Eisenhower and the NSC on 25 August 
1960, which resulted in the formation of 
what would become the NRO reporting 
directly to the Under Secretary of the Air 
Force, Eisenhower also authorized another 
evaluation of all US intelligence agencies. 
On 15 December 1960 a "Joint Study 
Group Report on Foreign Intelligence 
Activities of the United States Government," 

i 
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the Kirkpatrick Report, was issued. Chaired 
by Lyman B. Kirkpatrick, Inspector 
General. ClA. this group had studied the 
most effective and efficient use of intelli­
gence resources. The group recommended 
that DOD unify ELINT resources under 
the operational and technical control of the 
Director of NSA and that DOD strengthen 
NSA control over the service cryptologic 
agencies. As had the Kistiakowsky 
survey earlier, it also "cautioned about 
military domination of the intelligence 
process. "45 

Resolution of NRO and NSA Roles 
and Missions 

Both the NRO and the NSA were 
formed for the same basic reason: to con­
solidate fragmented national intelligence 
efforts to face the challenges of a rapidly 
expanding Cold War. It was soon appar· 
ent that the NRO charter to develop and 
operate reconnaissance sateJlites. includ­
ing SIGINT satellites, would overlap the 
NSA mandate •.NSCID No. 6> to control all 
national SIGINT efforts. 

On 18 January 1961. two days before 
Eisenhower left office. the NSC recom­
mended approval of a revised NSCID 
No. 6, "Communications Intelligence and 
Electronic Intelligence.~ proposed by the 
Secretary of Defense. in regard to collec­
tion and processing of CO.MINT and 
ELINT. Though never issued. this revi­
sion specified that "only the Secretary of 
Defense may exercise or delegate author­
ity to perform these functions within the 
Department of Defense. "46 This would 

enable the Secretary of Defense to con~rol 
SIGINT activities, roles, and missions, 
and the revision was resisted at NSA. 

Infighting and power struggles 
ensued. On 17 February 1961 NSA 
Director VAdrn Laurence H. Frost sent a 
memorandum. "Development of Advanced 
Intelligence Collection Programs." to the 
new Secretary of Defense, Robert S. 
McNamara, citing NSA's responsibilities 
and authorities to task COMINT/ELINT 
resources, especially sateJlites. Frost also 
asserted that NSA had approval authority 
over military research and engineering 
programs involving COMINT/ELINT. 
Frost's memo pointed out the unique 
authority of the Director ofNSA in COM:U-.11'/ 

. ELINT oper::itional planning and collection 
tasking. It was intended to assert NSA's 
authority over CO MI NT/EL INT 
satellites.47 Frost's memo did not lead to 
any changes within the Office of the 
Under Secretary of the Air Force <later the 
NRO), nor did the USIB change any of its 
then-current delineations of existing roles 
and missions. However, the Under 
Secretary of the Air Force <later Director, 
NRO>, Joseph V. Charyk, sent a memoran· 
dum on 21March1961 to NSA Director 
Frost inviting NSA to work with and assist 
the Air Force in planning and executing 
the national satellite reconnaissance pro­
gram. Frost accepted the invitation in 
memorandum Nl093, dated 31 March 
1961.48 This exchange strengthened the 
DNRO's hand, but more work would be 
needed to define NRO and NSA roles. 

Chapter 2 2'} 
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Eugene G. fubini 

With the 6 September 1961 agret!­
ment between CIA and DOD to establish a 
National Reconnaissance Program <NRPJ. 
Secretary of Defense Robert S. McNamara 
turned to the interagency tension in the 
SIGINT area. On 7 September 1961. to 
provide an arbitrator for some of the 
SIGINT trouble spots, he appointed Gene 
Fubmi. from the office of the Deputy 
Secretary of Defense for Research and 
Engineering <DDR&El, to examine all 
matters pertaining to SIGINT satellite 
programs. Fubini formed a study group to 
attack the problem. with himself as chair­
man. The group met first on 14 September 
1961. Included were Herbert L. Conley 
of NSA as alternate chairman. Walter G. 
Deeley of NSA as recorder, Howard C. 
Barlow ofNSA. LtCol Edwin J. Istvan of 
SAFMS. Howard A. Stadermann of 
DDR&E. Cmdr Frank R. Sperberg 
( OP94G ), William E. W. Howe from Navy 
(0Nll. l\faj Abram V. Rinearson, III, of 
Army, and Harold Willis. CIA. 

The Fubini group produced a blue­
print, "Space Vehicle Electronic 
Intelligence Program Responsibilities and 

Top~ 

Resources." which was approved by 
Roswell Gilpatric, Deputy Secretary of 
Defense, on 20 October 1961. This docu­
ment required the Air Force and NSA to 
work together to support the Air Force 
responsibility for development and opera­
tion of SIG INT satellite collection systems. 
In turn, NSA assumed the responsibility 
for processing and analysis of SIG INT 
satellite-collected data and provision of 
results to the Intelligence Community. 
Technical Instruction 1301 was provided to 
the NRO by NSA in 1963 to establish data 
formats, information requirements, and 
procedures. This arrangement continued 
essentially unchanged until the 1972 revi­
sion of NSCID No. 6 when NSA was given 
the responsibility for payload tasking 
while the NRO retained satellite technical 
tasking to maintain vehicle integrity. 

To further strengthen the ties 
between NSA and the NRO, a meeting was 
held on 25 '.\fay 1962. and was attended by 
DIRNSA Frost, Deputy Director of NSA 
Louis Tordella, and Herbert Scoville. Jr .. 
Deputy Director for Research. CIA. The 
purpose of the meeting was to further clar­
ify the NSA and NRO roles in responding 
to national requirements as determined by 
the US Intelligence Board <USIB\. They 
agreed to cooperate in the implementation 
of a collection and processing program 
based on stated USIB requirements.-'9 In 
response to paragraph 2b of this agree­
ment of NSA's 
ELIN i processing organization, who had 
become a chief architect of NSA participa­
tion in satellite ELINT, moved over to the 
Pentagon SAFMS staff in June 1962. He 
was to assure that NSA recommendations 
were fully available to NRO planners at 
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all times. jproved to be an invalu· 
able asset in planning and executing a 
system approach to determining and rec· . 
onc:iling SIGINT collection and proce:.;i;ing 
developments. 

After more months of discussions. 
mostly between DOD and CIA. another 
agreement between the DCI and Secretary 
of Defense on the roles and relationships 
of CIA and NRO operations was signed on 
2 May 1962. On 13 March 1963, still a 
third agreement was issued: "AGREE­
MENT BETWEEN THE SECRETARY OF 
DEFENSE A.i.'JD THE DIRECTOR OF 
CENTRAL INTELLIGENCE ON MAN­
AGEMENT OF THE NATIONAL RECON­
NAISSANCE PROGRAM." The agree· 
rnent stated. in part: "To carry out his 
responsibilities as Executive Agent for 
the National Reconnaissance Program. the 
Secretary of Defense wilJ establish as a 
Separate operating agency of the Depart­
ment of Defense. a National Reconnais­
sance Office. under the direction, author­
ity and control of the Secretary of 
Defense." With respect to SlGINT, this 

Top~c 
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agreement said the NRO should provide 
for w ••• decommutation. conversion. tech­
nical correction and reconstruction of the 
collected electronic signal data to yield a 
usable collection product, and delivery of 
such collection product in proper format 
together with associated data necessary 
for exploitation to NSA or other user.~~,o 
The definition of how SlGINT should be 
handled was essentially in place.' 

A mnjor reorganization of the NRP 
occurred in 1965 with the formation of the 
NRP Executive Committee ( ExCom J com­
posed of three high-level officials-the 
Deputy Secretary of Defense. the Director 
of Central Intelligence. and the President's 
Science Advisor-with sole authority to 
approve or modify the NRO budget. Tlus 
arrangement gave the DNRO a needed 
management mechanism. especially with 
respect to issues involving the CIA. In 
1967 and 1968 the Eaton Committee 
under DCI Richard Helms made another 
study of US SIGINT. and in 1972 NSA and 
NRO roles and missions were modified to 
give NSA a little more control over satel­
lite collection. Most of the time. though. 

•To carry oul the nt"Cessary liaisons among the 
lntelligencr Community members ::ind the NRO. espe­
cial!~· on the subject of national requirements. sp.,.,1al 
committees came into being. The earliest forerunner of 
this kind of coordinaticn of cperauons w..s the "Special 
Committee· l)fth" Secretarv of Defense and the 
Secretary of State m the e11rl)· 1~50s; this illT:.tngement 
did not include the DCI or the ClA. In 1958. with the 
fonnauon of lJSlB out of the earlier USCID. COJ\.llNT 
will> made lhe responsibility of the SIG!l'l;T Committee of 
USIR. and thus mnvt>cl tn a pn~1t1on of relali•·el.v less 
importance 10 the intelligence world In the early 1960s 
all SIGINT satellite requirements were made thll respon· 
sihility of the USIB'~ Cnmmittef' on Overhead 
Reconm11ssance (COMORI. In 1963 this rC"sponsibihty 
was placed under the COMOR SIGINT Working Group 
1CSWG>. In 1967 the CSWG be<-ame the SIGINT 
Overhead Reconnaissance Subcommutcc iSORSl of the 
SIGINT Committee of the USIB. an arrangement that 
has continued for many ~·ears 
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especially at the working level, there was 
so much enthusiasm for what was being 
done in the new era of space SIGINT that 
institutional prerogatives were forgotten. 
The next chapters detail the systems that 
were built and operated with this team 
spirit.* 

• Appendix E contains the full text of documents refer. 
enced m this chapter . 
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~e Navy Program (Program Cl 
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. 

The DYNO Concept 

The Navy SJGINT Satellite Program, 
conceived in early 1958 by personnel of the 
Naval Research Laboratory <NRL), com­
bined the NRL's long experience in the 
fields of radar and electronic intercept sys­
tems with the more recent space experi· 
ence gained through their development of 
the Vanguard Satellite Program. Thus. 
Navy personnel could take full advantage 
ofa call in early 1958 from the newly 
formed Advanced Research Projects 
Agency <ARPA) for military space-related 
projects. The Chief.of Naval Operations 
ICNQ) relayed the query to all Navy scien· 
tific and technical organizations. asking, 
"All hands consider how they could use 
space in their design ideas for the Navy."l 

This cal I struck a responsive note 
with Reid Mayo, an engineer in Howard 
Lorenzcn's electronics group at the NRL. 
Mayo proposed that a crystal-video receiver, 
such as the ones they were installing in. 
submarine periscopes, be mounted in a 
Vanguard-type satellite in orbit around the 
Earth. When connected to an appropriate 
antenna on the satellite. such a receiver 
could ~see" tintecceptl the "main beam" 
&om radar antennas on Earth whenever 
the antennas were pointed at the satellite. 
He further reasoned that if this signal 
"'ere sent from the crystal-video receiver to 
a transmitter on the satellite. it could be 

Howud Lorenzen 

returned to any ground station in view of 
the satellite or. in other words. to a ground 
station with a line-of-sight path to the 
satellite.2 

By the late 1~50s, the US intelligence 
services responsible for intercepting hostile 
(primarily Soviet> radio and radar signals 
had established a ground network of inter­
cept stations ringing the Soviet Union on 
all sides except the Arctic north. It was 
possible, by locating satellite data-receiving 
equipment at inter7Gi stations in coun­
tries such ai""-rpp==rnwer 
to see a satethte at a tf/-degree-mclmed, 
500-mile-altitude orbit, for many hours 
every day.J At the same time, the satellite 
could see the main beam signals from the 
radars in the Soviet Union. This concept 
of real time "transponding" of radaI signals 
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to peripheral listening posts became the 
foundation of the Navy satellite program, 

• EO 13 

EO 1 '3526 3 31b)(1 k25Yrs EO 13526 1 4(c)<·25Yrs 

Reid Mayo 

The response to the ARPA request, 
sent by NRL to the CNO in March 1958. 
featured a ~transponder" designed by 
Mayo and h1s fellow engineers of Howard 
Lorenzen's electronics group. The 
transponder was mounted in a spherical 
satellite. 20 inches in diameter. designed 
by engineers of the Vanguard Program 
Office under. the leadership of Marty 
Votaw. The receiver section of the 
transponder. the ELINT system. utilized 
six monopole antennas deployed around 
the surface of the sphere in such a way as 
Lo provide omnidirectional coverage of all 
radar beams impinging on the satellite. 
Each of these antennas was connected to a 
single crystal-video receiver consisting of a 
filter to determine the frequency coverage 
and a detector and amplifier with 
adJustable sensitivity. The receiver sys­
tem was adjusted to assure that it was 

sensitive only to the main beam signal 
from each radar as the radar looked in the 
direction of the satellite. The time between 
looks would detennine the rdte of rotation. or 
'"scan rate." of the radar. This adjustment 

Marty Votaw 

also provided a "threshold" to mask out 
lower power signals that could cause inter­
ference to the desired main beam inter­
cepts. Since the satellite was not stabi­
lized in any plane, great care was taken to 
assure that regardless of the direction of 
arrival. all pulses would be received with 
the same amplification. At the output of 
the receiver, each pulse was "stretched" to 
a length of450 microseconds, permitting it 
to be transmitted to the ground stations by 
a narrow-bandwidth transmitter con­
nected to an omnidirectional turnstile 
antenna. In that way, any ground station 
in line of sight could receive the signals. 
but they were almost impossible to detect 
by an adversary if the satellite downlink 
frequency was not known with great accu­
racy. This technique provided a great deal 
of security from Soviet intercept (but not 
as great as standard encryption could).4 
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In addition to the transponder, the 
satellite contained a power system consist· 
ing of a storage battery plus six 9-inch­
diameter round patches of 156 solar cells 
located symmetrically on the surface of the 
sphere, so that one watt of power would be 
available for any orientation of the satel­
lite. A telemetry system provided engi­
neering data on the status of the sate Hite 
as well as the state of commanding of the 
transponder. The command system con­
sisted of a receiver and decoder that trans­
lated tones transmitted from the ground 
command station into relay closures, con­
trolling such functions as "data link on/off' 
and "timer start" to turn on the transpon­
der. The command system shared the 
turnstile antenna with the data link trans­
mitters and could receive commands 
whenever it was in view of a ground sta­
tion having a command transmitter.s 

The Naval Research Laboratory 
(NRL) proposed to place this satellite in a 
67-degree-inclined, circular orbit, at an 
altitude of 500 miles, as an added payload 
along with the much larger TRANSIT IIA 
navigation satellite. According to the plan, 
it would be launched from the Cape 
Canaveral Air Force Station in Florida. 
Ground stations to receive the data trans­
mitted from the satellite were to be located 
at IntelliJ?ence Communitv interceot sites 

.,l_IW.,!!t" 
ELINT mission was very straightforward: 
to intercept and identify known types of 
radars in the Soviet Union and to discover 
and describe new types of radars not previ­
ously intercepted by peripheral ground, 
sea, and airborne means. A further ELINT 
goal was to locate these radars as accu­
rately as possible. 

To utilize the facilities of the existing 
ground intercept sites, maintain security, 
and minimize interference with ongoing 
activities, the DYNO ground stations were 
installed in self-contained transportable 
s})elters known as Earth satellite vehicle 
!ESVl huts. These were lightweight, alu­
minum structures designed for worldwide 
service conditions. All equipment was 
installed at NRL and the huts were 
shipped as essentially standalone facili­
ties, transportable by helicopter. aircraft. 
truck, rail, or ship. Once at the sites they 
were mounted on concrete pedestals. pave­
ment, or on elevated platforms equipped 
with carport-type canopy roofs. All that 
was required was electrical power and 
they were ready to go! Multielement Yagi 

antennas (similar to those used for com­
mercial television reception) were installed 
on the roof of each hut and were rotated 
manually from inside the hut to point in 
the direction of the sate II i te. Standard 
military vacuum-tube radio receivers 
<R-390/lTRRl with crystal-controlled con­
verters were used to tune in both the radar 
signals transponded from the satellite and 
the telemetry signals containing the satel­
lite's status. A two-track magnetic-tape 
recorder was provided for recording the 
intercept data. One track contained the 
radar signals, and the other track con­
tained both the operator's comments prior 
to tum on of the intercept receiver and a 
digital representation of time during the 
intercept period. A chart recorder was 
installed to indicate the strength of the 
signal from the satellite as well as the 
state of the equipment on the satellite. A 
250-watt transmitter provided the ability 
to send commands, in the form of audio 
tones, to the satellite via a second Yagi 
antenna mounted on the ESV mast along 

T"l' S.C~t 
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with the receiving antenna. The plan was 
to deploy these transportable ground sta­
tions to ground sites operated by the Naval 
Security Group (NSG), headquartered in 
Washington, DC. 6 

According to the NRL plan, these 
ESV sites would be manned and operated 
by NSG while the funding for operation 
would be provided as part of the Consoli­
dated Cryptologic Program through NSA. 
In order to obtain adequate coverage of the 
Soviet Union it was also proposed to locate 

some of the huts at -ned bJ 
the Army, Air Force Further· 
more, the data. colle on magnetic tape, 
would be forwarded through the Armed 
Forces Courier Service to the National 
Technical Processing Center (NTPC) at 
Headquarters. NSG. This center was 
shortly to be relocated and integTated into 
NSA in accordance with National Security 
Council Directive No. 6 (NSCID-61 dated 
15 September 1958. which assigned 
responsibility for national ELINT data 
Processing to NSA. In 1959, NTPC was 
llloved to the NSA operations building at 
Fort Meade, Maryland, where it became 
Part of the fledgling ELINT organization 
With the office symbol COSA-5. Here the 
data would be interpreted and distributed 
lf) intelligence users as required. 

On 29 July 1958 the National 
Aeronautical and Space Act became law, 
and on 10 October 1958 the National 
Aeronautics and Space Administration 
(NASAl commenced operation, charged 
~Ith responsibility for all of the national 
110n·rnihtary space programs. Vanguard 
fit this category and was officially assigned 
to-NASA early m 1960. The DYNO 

program was directly impacted by the 
departure from NRL of Marty Votaw and 
other spacecraft designers along with the 
Vanguard program. Most importantly for 
this story, the Navy, though it retained 
responsibility for the TRANSIT and 
DYNO military programs through the 
Applied Physics Laboratory <APLl at 
Johns Hopkins University, Baltimore. 
Maryland, now found it necessary to find a 
military booster. The Thor missile. with a 
second stage added in a configuration 
called Thor/Able-Star, was the booster 
selected. This combination could launch 
the DYNO satellite as a piggyback payload 
on the much larger TRANSIT satellite. Ed 
Dix ofNRL took over design of the DYNO 
satellite and coordinated the launch 
efforts at Cape Canaveral. 

Howard Lorenzen, along with Jim 
Trexler of NRL. worked on this new plan 
and coordinated with other organizations 
to provide for interagency participation. 
the use ofSIGTNT stations for data collec­
tion, and forwarding of the data to NSA for 
processing and product dissemination. 
With Lorenzen's and Trexler's support. the 
Office of the Director of Naval Intelligence 
(DNI) undertook the task ofobtaining pro­
gram approval through DOD, ARPA. and 
the Executive branch of the government. 

GRABJDYN0-1 Development 

RAdm Allan Reed of the Office of 
Naval Intelligence <ON}) shepherded the 
NRL DYNO proposal through the Navy. 
ARPA, DOD elements, and the Executive 
branch to obtain final approval by 
President Eisenhower in August 1959. 
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The DYNO program was to be conducted 
at the DOD SECRET security level under 
the code name TA'ITLETALE.7 

The DNI. who was designated as the 
DYNO program manager in August 1959, 
formed a Technical Operating Group 
<TOG) to function as the steering commit· 
tee. The TOG consisted ofrepresentatives 
from NRL, NSG, NSA, and the ONJ Scien­
tific and Technical Intelligence Center 
{STICl at Suitland. Maryland. The NRL 
member of TOG was designated as the 
project manager/technical representative. 
NRL was responsible for the overall sys­
tem concept as well as satellite and gTOund 
station development and support; in addi­
tion, NRL provided engineering and tech­
nical direction through the operational 
exploitation phase, training of mission 
ground station personnel. and launch/ 
on-orbit monitoring of spacecraft status 
and data quality. 

The NSG member was designated the 
project operational representative. NSG 
was responsible for directing and coordi­
nating all mission ground station opera­
tions i including commanding the satellite 
operations); it acted as the focal point for 
all electrical communications associated 
with the operations of the project; and it 
provided sites, support facilities, and oper· 
ating and maintenance personnel at the 
NSG mission ground stations. 

The NSA member of the TOG was 
designated the advisor to the staff. NSA 
authorized the allocation of service crypto­
logic personnel to man and operate the 
mission ground stations; it also processed 
all intercept data and disseminated the 

ELINT product to the Intelligence 
Community. With this responsibility, NSA 
also interpreted national intelligence col­
lection and processing requirements, made 
recommendations for commanding satel­
lite collection periods t taskingl. and fur­
nished the magnetic tapes for recording 
data at the mission ground stations. 

The STIC member provided intelli­
gence requirements to the director, pro­
vided signal analysis support to NSA. 
monitored the signal analysis program. 
and disseminated quality control technical 
data to the mission ground stat1onss 

William E.W. Howe 

The TOG initially met at NSG 
Headquarters at the Naval Security 
Station in Washington, DC. Early mem­
bers of the group were Navy Capt Fred 
Weldon of OP-94, representing the DNI; 
William E. W. How9a senior analyst from 
STIC;1,'i™m_ Chief of COSA-5 
<ELIN k£essing Organization), NSA; 
Howard Lorenzen, DYNO Program 
Director at NRL; and Cmdr Frank R. 
Sperberg, representing NSG. 
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DYN0-1 was designed to receive in 
the radio frequency range o1 EO 13526 3 3(b )(1) 

MHz. This was the most densely popu­
lated range of frequencies and covered a 
variety of radar types, including deriva­
tives of many widely used US, West 
European, and Soviet World War lI "$-band" 
early warning and search radars. In the 
more recent JAN Electronic Warfare 
Frequency Channel Designators, these 
radars are designated "E-band." Since no 
formal national requirements for satellite 
ELINT collection had yet been established, 
it was up to the TOG to determine the col· 
lection requirements for this first satellite 
ELINT mission. Intelligence Community 
representatives felt that intercepts from 
this frequency range, which contained 
many descendants or'World War lI proto­
types, would yield a very productive har- -
vest of significant radar information. The 
success ofDYN0-1 proved this to be a very 
accurate prediction. 

"J to couect data, but only EO 13526 3 3(b)(1) 

could transmit commands to direct the 
satellite when to tum on and off. Whenever 
the collection system was turned on, all 
the sites within range could receive the 
data_ NRL also maintained an engineering 

~--

Top SK 

data readout and interro~ation site at 
Hybla Valley, Virginia 

Unfortunately, the DOD SECRET 
security system did not provide adequate 
security protection for the TATTLETALE 
program. and shortly after program 
approval in August 1959, The New York 
Times printed a complete program descrip­
tion. Given President Eisenhower's inten­
tion of achieving "Open Skies" through a 
national policy stressing peaceful uses of 
space, it was necessary to cancel the pro­
gram at the DOD SECRET level to avoid 
any further disclosures that could lead to 
unwanted international repercussions. Tu 
ensure no further disclosures of this kind, 
the program was reclassified as TOP 
SECRET. and security control was to be 
exercised by the ONI under the WALNUT 
security system. Access required the 
approval of ONI, ARPA, or the Office of the 
Special Assistant to the Secretary of 
Defense for Special Operations and was 
limited to individuals with a strict need­
to-know. Those individuals granted access 
were required to execute a project secrecy 
agreement. lo 

Additional security was provided by 
adding an NRL scientific experiment as a 
cover. The experiment was designed by 
Marty Votaw to telemeter mea~urements 
of solar activity in X-ray, Lyman-Alpha, 
and ultraviolet radiation above the Earth's 
atmosphere. This cover experiment became 
the first of a series of SOLRAD satellite 
experiments designed and exploited by the 
NRL. The cover name GRAB (galactic 
radiation and background) was used for 
the combined DYNO intelligence mission 
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and SOLRAD scientific mission. In the 
classified world the first satellite became 
known as GRABIDYN0-1, but in the 
unclassified world it was simply GRAB- I. I I 

GRAB/DYNO Program Launches 

On 22 June 1960 the first US SIG INT 
satellite, GRABIDYN0-1, was launched 
from Cape Canaveral, Florida, by an Air 
Force Ballistic Missile Division (AFBMD, 
at El Segundo. California) team headed by 
Maj Jarries S. "Jay" Smith with Maj David 
D. Bradburn as guidance officer. The Air 
Force team was supported by a Space 
Technology Laboratories (STL) launch 
vehicle integration team headed by Adolf 
K. "Dolf" Thiel. The GRAB/DYN0-1 space­
craft, a piggyback payload attached to 
TRANSIT IIA and the whole mounted on.a 
Thor/Able-Star booster. attained a 330-by 
565-mile orbit. inclined at 66.7 degrees to 
the equator. with an orbital period of 101.6 
minutes. Although DYNO did not sepa­
rate from the TRANSIT IIA, this caused 
no problems since the two satellites had 
no common command or data links.12 

Following the shootdown of F. Gary 
Powers' U-2 on 1 May 1960, President 
Eisenhower directed that no reconnais­
sance overflight of the Soviet Union could 
collect intelligence information without his 
specific permission. Because of this strict 
limitation, at the President's direction, the 
DYNO I d could be turned on for only 

EO 13526 3 3(b)(1)> 
periods during thel"'tfi; 

11tetime of the satellite. On 4 July l~bU, 
exactly four years after the first U-2 mis­
sion, the payload was turned on and the 

Top Sec 

ELINT capability ofGRABIDYN0-1 was 
checked out at Wahiawa, Hawaii, well out 
of Soviet ground station range.13 

Adolf K. Thiel (center) 11nd Capt David D. Bradburn 
(right) pictured with Werner Von Braun and model of 
Thor/Able launch vehicle, Inglewood. Caliiornia, t'J58 

Despite the limited tasking. the col­
lection technology of the satellite and the 
functions of the mission ground stations 
were clearly demonstrated. Processing 
and analysis of data received from the first 
DYNO SIGINT satellite system. arid the 
following POPPY satellites, was an inter­
esting and challenging adventure. In the 
beginning, the best "all source~ estimates 
of the signal environment and the volumes 
of data· available for analysis were far 
short of reality. The real magnitude and 
complexity of the processing and analysis 
job was not understood until the first 
satellite was on-orbit, collecting data. 
Each successive satellite had new and/or 
expanded capabilities and presented new 
challenges. For the first few years, the 
development of the processing systems ran 
behind the power curve. Frequently, pro­
cessing was planned and developed based 
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on poor estimates of expected data. 
Processing systems then had to be modi­
fied, or sometimes actually invented. to 
handle the data collected by satellites 
already on-orbit. Fortunately, the early 
satellite coJlection systems were fairly sim­
ple and had short operational lives. This 
aJlowed for an evolutionary development of 
ground processing and analysis systems 
and for feedback to the design of the satel­
lite collection system, which did result in 
later successful total collection/processing 
systems. 

Processing consisted of manual analog 
data analysis performed at NSA by the 
personnel of the former NTPC, which 
was now COSA-5, the ELINT processing 
group at NSA, Fort Meade. Maryland. 
'N"'f1.was in charge of ELINT 

processing at NSA and directed the DYNO 
processing effort. Technical advice and 
recommendations were provided by Bill 
Howe. STIC upervised the 
manual analo ith maior 
assistance fro _ and-
terr•bOtll or w om supel'Vlsed a num­
ber of military and civilian analysts. This 
group provided technical feedback to the 
mission gTound stations to assist them in 
evaluating their operation. This manual 
data analysis allowed the determination of 
radar characteristics of pulse repetition 
frequency, scan rate, and radio frequency 
band. A very rough approximation ofloca­
tion could be determined by comparing the 
first and last time the radar was inter­
cepted at different ground stations and 
noting signal up and down times.14 

The SIGINT Satellite SIOr',' 

PL 86-36/50 use 3605 

Soviet early warning radars were 
found to be numerous and extremely pow­
erful. Signal density was more than four 
times greater than anticipated. This high­
lighted the need for some form of auto­
mated data processing. Howard Lorenzen, 
NRL DYNO Program Director, knew that 
compu~r processing could be used very 
effectively for this type of data, and early 
in 1961 he approached Louis W. Tordella, 
the Deputy Director of NSA, for assistance 
in developing such a capability. 

o w om ad 
been involved in development of missile 
and space processing, to join them to dis­
cuss the problem. Earlier, in April 1960, 
rwew~ad published a technical article, 

"Determination of Missile and Earth 
Satellite Trajectories from Radar Obser­
vations." This article was an unclassified 
mathematical treatment of the determina­
tion of orbital plane and the least squares 
estimate of position, subvehicle poin l, and 
predictions, including perturbations due to 
Earth oblateness. ts Lorenzen showed the 
assembled group a roll ofvisacorder paper, 
a tracing showing a longitudinal analog 
presentation of a few minutes of GRAB/ 
DYNO collected data. EO 13526 3 S(c) 

were given the job of auwmtmng 1.m:s ua1.a 
reduction and processing.is NRL devel­
oped the original analog-to-digital con­
verter to convert the analog signal into 
digital format for input to the NSA BOGART 
computer."' 

• BOGART was a spec:ial•purpqse computer designed by 
NSA and built by En!lineering Research Aasoc:iates 
!ER.Al, lar.er UNIVAC, iri St. Paul. Minnesota, for effi· 
c1ent data conversion and formatting. lt was a 24-bit 
machine using diode/magnetic.con? logic. with memory­
cycle time of20 microseconds and IBM 727 magnetic 
tape for storage and input. BOGA.RT led to the design of 
UNfVAC and Control Data Corporation·s tCDC> comrner· 

--· cialcompu ters. 
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unidentified radar types were intercepted, 
which indicated the accuracy of US intelli­
gence regarding high-power Soviet emit­
ters. Altogether. 612 emitters were identi­
fied, 42 of which were located approximately 
and correlated to known installations.17 

On 30 November 1960 the second 
GRAB/DYNO was launched using essen­
tially the same configuration as GRAB/ 
DYN0-1. Unfortunately, the Thor booster 
burned out 12 seconds early and was 
destroyed by the range safety officer. 
Fragments landed in Cuba and killed a 
cow in a farmer's field. 18 This incident 
was memorialized as, "'The herd shot 
round the world" (a takeoff on Ralph 
Waldo Emerson's heroic line," ... and fired 
the shot heard round the world"). The 
incident resulted in the prohibition of any 
future launch trajectories that passed over 
the land mass of Cuba, thereby causing 
subsequent launches to include a dogleg in 
the launch sequence in order to obtain the 
desired 67-degree orbital inclination. 

EO 1.4.(c) 
PL 86-36/50 USC 3605 

Since this required more booster energy, 
it resulted in a reduced payload weight 
capacity.* 

The third launch, designated GRAB/ 
DYN0-2, occurred 29 June 1961. It con­
sisted of GRAB/DYN0-2 from NRL. and 
INJl.JN, sponsored by Dr. James Van Allen 
of the State University of Iowa. The two 
smaller satellites were connected together 
and mounted on top of the larger TRANSIT 
IIIB satellite. It was launched by a Thor/ 
Able-Star booster from Cape Canaveral. 
An orbit 475 by 540 miles was achieved. 
inclined 66.8 degrees with a period of 
103.8 minutes. Separation from the 
TRANSIT IIIB occurred, but the INJUN 
and GRAB/DYN0-2 failed to separate 
from each other. Because the two satel­
lites shared common up- and down-link 
radio frequencies, it was necessary to 
operate the two satellites on alternate 
days, thereby cutting the collection time m 
half.19 

In 1961, because of the apparent 
worldwide acceptance of overflight by 
peaceful satellites, the requirement for 
Presidential approval of each .reconnais­
sance collection period (read-in) had been 
lifted. t However, operating at'f•ftJm'W 
• The possibilily of any accidem involving Cuba "'as given 

an "extrem•· review before lhe launch. Onlv when 
"somewhat simplified and somewhat biased.analvses­
showed an extremely low probability was the ni2ht 
authoriied. Fortunately, the consequences were not 
major. See Joseph V. Charyk's comment.5. SIGJNT 
Satellite His!Dry Round Table, 26 May 1994. 

•The decision for spee1al secunty for satellile programs 
was in part to avoid international reactions to what some 
would claim were "non-peaceful applications." lt was 
believed !he Soviets understood o.nd supported the con· 
cept since otherwise they would be forced politically to 
protest. It would clearly add problems to their own 
eff'oru to develop such capabilities. Special security 
helped both efforts To Presidenl Eisenhower. the results 
of 1he F. Cary Powers shooldown and the impart on the 
summit meeting in Paris were especially sensitive. See 

. Josupll V. Charyk's comments, SIGINT Satellile His!Dry 
Round Table. 26 May 1994. 
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EO 1352633(b)i1 )>25Yrs, 
GRA.BIDYN0-2 col­

lectedvery littieuseful data. The alternate­
day tasking accounted for thi& in part. and 
the choice of the intercept radio-frequency 
bands accounted for the balance.20 Since the 
launch of DYN0-1, a national requirement 
for satellite SIGINT collection had been 
published by the US Intelligence Board 
<USIB-D-33.6/8, dated 5 July 1960). To 
satisfy this requirement to search for new 
and unusual signals, particularly those 

associated with the .. AB. lfliliilV tw k. the 

-·~ were -se ected by the 
Tee meal perating Group CTOG1 for 
GRAB/DYN0-2 collection. To identify the 
frequency band of the intercepted signals. 
a different-length stretched pulsewidth 
was used on the down-link transmissions 
for each band. On subsequent launches. 
when more than two bands were inter· 
cepted. a separate pulsewidth would be 
assigned to each band. The satellite con­

tinued to operate untmp't11ffi1?l! 
although the lower ban gradua y ost 
sensitivity as the mission progressed. 

Although DYN0-2 ELINT collection 
results were sparse compared with DYN0-1. 
the gradual loss of sensitivity in the lower 

band demonstrated the e=-· 
power radiated by thE!Wm • 
early warning radar, which was the only 
signal that could be received near the end 
of the missio~lier, in the low band, a 
signal callec-<US ELINT designa­
tor I was interceptea and classified as the 
first Soviet ABM-type radar. Also inter-

ted were the 

EO 13526 1 4(c)<25Yrs EO 13526 3 5(c) 

Magnetic tapes with data from this 
flight were sent to NSA where. in addition 
to analog analysis, a new analog-to-digital 
converter called AUDI CO, capable of digi­
tizing data with a time interval accuracy 
of 6 7 microseconds for each count or 
machine unit, was used to prepare the 
data for computer processing. These out-

AUUICU runs. ::snort-term tape-speea. 
variations were a problem. Comparisons 
with analog analysis did not produce very 
satisfactory results. 22 Quality-control 
efforts instituted in the conversion process 
and at the collection sites helped improve 
this situation. Deinterleaving and scan­
sort techniques and programs wen'l contin· 
ually improved over the years and were 

Top I 
H1ndfr ,,,. BYEM ·TALENr·KEYHOLE-

COMIN r rol CNnnrh Jorrttl'ff 48 The SIGl:-.IT Satellire S1ory ... 



NRO APPROVED FOR RELEASE 
12JUNE2015 

~ONE•:: ~ . ..J.1.c1 

applied to processing all ELINT data col­
lected by POPPY and all other SIGINT 
satellite systems. 

Early attempts to identify radar loca­
tions from the GRAB single-satellite sys-

did not produce very accurate or 
useful locations. 

Because of political pressures within 
the Intelligence Community and lack of 
confidence within NSA, the US Air Force 
Strategic Air Command's 544th Reconnais­
sance Technical Group <RTG) was pro­
vided copies of the GRAB/DYN0-1 tapes. 
thus duplicating processing as a backup.23 
SAC processing at this time was primarily 
visual analysis of the filmed version of the 
stream of interceot oulses. Late .in 1961 

Top 
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During this same period NSA devel-
oped a location system 
called ars with stable 
rotation rates lent themselves to this tech­
nique of analyzing their rotation rate 
doppler. With this technique a location 
was iteratively determined that yielded 
the best fit to the observed sequence of 
scan periods ~the method of least squares. 
B •w•r••w 

ut the1•••• •••••••ystem also pro-
duced unreliable results with large uncer· 
tainty in the radar location. 

The satellite ground stations were 
improved along with the satellites on­
orbit. The first change was transfer of the 

ground station in the 

The fourth launch o~curred from Cape 
Canaveral on 24 January 1962 using a 
Thor/Able-Star booster, and·it was intended 
to launch five satellites into orbit using a 
single booster. The lahnch was unsuccess­
ful when the guidance system on the Able­
Star upper stage failed.26 When the 
National Reconnaissance Program <NRPl 
was formed on 16 Sep~ember 1961, the 
Navy ELINT program was made part of 
the NRP and redesignated as the POPPY 
project. Thus, the launch was assigned 
the name PQPPY-1. 

FL SE-36/50 use 3605 
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The fifth l;wm:h. POPPY-:!. on '26 
April 1962 was trom \:1ndenberg AFB 1n 

c~1lifornin and US('d :t Scout \ 0 eh1clt' as a 
booster. Thest· dtanj!e;; were madt• to 

:l\"01d tlw launch sequence dol,!le~ nee<'"· 
sa r.' ;11 Cnpe Cana,·ernl and to prO\·ide :1 

c1Pd1cated launch ,.l'hicle for the DYNO 
..;ntelllte. In th1.- wa,·. the near-polar orbit 
mo,;t suitable for reconnaissancl' coulct iw 
<elt.'l"tC'd This launch. too. wa,_ a f:iil11rf'. 
heC~lllSl' Of a prt1n•tJura) O\"l'l"Slghl. t.Ju.• 
Seoul fourth st:1g1• contn1nt>d no al!ltudc· 
nintr"; g;1;.. and tltt· L'nt1n· ,..,·qem plungC'd 

into :nl· Pacdit· OcP.;..111 within sight oftlw 
l;1unch pad.·~-

The POPPY Project 

On :!::i .Jul,· l96:1 the Director of thl" 
'\RO 1 DNR01 .. )o~eph V Charvh. form:dlv 

""wbltshed !\RO PrugTam C ;1.< an or;_!:rn1· 
z:1t1onal component to contlllUl' oper:nicm 
:ind mana~ement of"the POPPY ELll':T 
..;;1tL·llia•,. Thl' D:n•ctor of !'\;1\·:11 lntell1· 

l!enn· w a:- deSlJ.!IJall•d to con t111 ut• a,. 

Director. Program C. and funding fornwrh 
pro\"ldr•d h_,. AR·PA and tlw N;1,._,. w:1.-

t ranslerred to thl' :\'at1011:il Rt·cn11n:11:-·. 

,;anCL' Prohrra1111NRP1 <t!- ofli,.;cal vl'ar 19fi:l 
The Navy Bureau of\Veupons 1Rl1WEPS 1 

provided il fiscal rPprP:;ent:1ti,·1· to thv 
Tl'Chnical Operating Group 1T()(;1 who 
\\'a:- re;;ponsible for rireparing thl' annual 
hudget. disbursing fund;; to tht• NRL. and 
.;ubm1tting records of expenctiturc!' to thL· 

Director. Program C. :--:SA conunu(•d fund· 
111).'.. throuj!h thP Consolid:ned Cryptolog-11· 
ProJ..'Tam 1CCP1. for manning anti supporl 
ol mission {:.'Tound stations. magnet1c-U1pe 
costs. :.rnd NSA processing and anal.vs1.s. 
.,..1,. .\ ,.. i;'nrrt:, !1 r-o!!"T"am A was ass1gT1ed 

thL' rcspon~ibil1tY for t<1u11ch111;.: ProgTam ( 
,.;ml'll1tes ;inci for launrh ,·el11c)p/,;atelhtc 
11 negrat1on. ~~ 

C.ipl fmnl. R. !lperhl."r~. US"i 

In 196:2 tlw President·.- Foreign 
lntclligcnce Adv1,.;nrv Board: PFIABl con· 
curred in DNRO Charvks n•eommenda· 
lion that·· all satellite project:; of the 

NRP should be handled in tllf' ::;ame 
manner b.v a single oper:ll1on~ unit of the. 
NRO staff.··~'." The Satellite> Operations 

Center I SOC 1. in room 130944 of the 
T'entaj.!on. comrnenced operntions in April 
19fi2. prnnaril.v to d11·ect operauonsoftbe 
photog-raph1c satellites of Programs A and 
B. To assun' coordinat1on of' NSG tasking 
of the POPPY sawllites with US lntelli· 
gencc Board 1USIB1 requirements. the 
Director of Prog-ram C lransferred Cmdr 
1 later Captl Frank Sperberg. CSN. from 
the NSG Operat10n.,.: Center to the NRO 
ofliccs in the Pentagon lo work with the· 
SOC personnel Sperberg·s pnmarv 
re;;pons1h1ht.y was to m;surc that corn· 

manding of the POPPY system was 
responsive tu requirements as initially 
stated by both the USIB's Overhead 

' I 
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Rrronna1s5am:c 1COi\IOR> ;.ind SIGINT 
Comnuuee:;. USJB direction was further 
d.111fit>d in rhe spring of 1963 when the 
~IGLYf Owrhead fkconnaissam.:e 
Subromm11tee 1SORS1 of the COM OR wa:.. 
formed to ronsolidate the responsibility for 
.tll ::atellite SIG INT requirements. The 
Oper.111ons Center for translming the SOC 
LOterpretauon of these instructions inw 
Jctual commands co the POPPY network 
remamed at :"JSG Headquarters. m 

B\· December 1962 the BYEMAN 
;erumv svstem was completed for 
Pro~am C. whose ELI NT satellites were 
designated.)ppy ,.;eries. The 
BYDIA:'\J' • comp~1rtment. formed 
bvcombmmv rhe t:oden::11nl:! frmnll011!.f1WI 

1''1•111''"1t1i*••11111D •.-••• • •-•• •••u-•with the Pro~TT::tm C code-
name POPPY. ,;upersecied the earli~ff 
WAL\'uT ..:ecuritv ;;;vstem. 11 The final 
·~'flligence prod~ct~ :lH Jdivered by NSA 

.1e users. would be handled under the 
l't\LENT-KEYHOLE .:;vstem. which had 
been m1tiallv instituted for photo results. Th -

e pnmary reason for this arrangement 
was to make 1t pos,;ible to deliver the data 
to cleared personnel of the Intelligence 
Community, while a\·01ding the necessnv 
~ . - -
. Pro\·1ding them access to BYEivl.A.!'11 
information about satellites and collection 
operations 

With the arrival oft he BYE.l\l.AN ,;vs­
tern. m1Rsion numbers in rhelillt.;erie~ 
Were assigned to POPPY 1:-iunches. :\ 
sw· h · 

•tc from the Scout to the Thor/Agena 
booster. launched from \",mdenberg AFB 
~n the West C.oast. pl'rnutted multiple 
Oppy satellite btinchrs wllh much 

l'l"eater weight capabilit_:>. Addition::illy. no 
Over pa_vlonrls were requ1n~d ,.;ince thert' 

were frequent military Thor/Agenu 
l:.iunches from Vandenberg that were not 
announced in the pre,.;s except as dussdied 
bunclws .1bout which- no dewils rnuld be 
re\'l~aled. 

The initial Program Claunch ... 
-11-,-1-1-.,,-,-.-, on 1:3 D1!cernber l9o:2. w:1:-. lhl' 

!irst POPPY launch using a Thor/A~ena 
booster from \'andenber~ .-\FB. The A!.!L'lla 

\'Plude la1 lt.•d to cut-off at the L'nd ol ti r<;t 
burn. producing <I very eccentric !lrh1t ol 
l~-l hv LiOO miles at 70.:3 dehrrees indina­
rinn. Tin,; made recept1011 of clatLl at ! Ill' 
•,-ounrl ,1tes difficult. hut 1tdid produce ,1 

,.;awllite lifetime of over'f•p1r1en Tlw 
nbjective of the rntssion was to ,-e::irrh 
parts of the radio frequency 1 _RF I band 
hetWl'Pn for new 
radars and RF bands m u:;e hy thelllltl 
So\·iet Bloc. 

Thts Thor/Agena Ii.lunched another 
Van i\llen [N.JUN payload and two other 
,.;c1entific ;;atellitcs along with the two 
,.;atellites of The POPPY 
--atel11tes were somewhat larger than 
DYNO due to the addition of a four-1nch­
cliameter."belly band" to ;iccommodate 
additional capabilities. which made the 
spherical satellites slightly thit:ker in the 
middle. 

-. 
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gested when the President's Scientific 
Advisory Committee lPSACl initiated a 
special study in 1963 to stimulate new 
ideas in emitter location finding. Richard 
Garwin of IBM. representing the PSAC, 
chaired a series of meetings at NSA with 
personnel from SAC and NSA who had 
been working on techniques to produce 
emitter locations from POPPY data. 
These discussions were very open. Many 
hours were spent at the computer. with 
lots of explanations, lots of uwhat ifs," 
and lots of worry about what had been 
overlooked. 

Top 
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EO 13526 3 3(tJ)(1 )>2 and then recording them 
on separate tracks of a GR-2500 instru­
mentation magnetic-tape recorder. These 
recorders had been installed in late 1961 
as upgrades to the mission ground sta­
tions. The analog tapes were later digi­
tized by AUDICO at NSA using the stable 
reference tone recorded on the tapes at the 
time of collection to control the dig;tizer 
clock. The digitized data were processed 
on an IBM 7094 com uter to deinterleave 
the signals and form 

Top 

'I' i _I >".i~ • ,~ • ! 

Early attempts involved considerable 
manual effort using electromechanicaJ 
Frieden desk calculators to associate 

be a major problem. In the early 1960s. 
orbit determination programs were very 
elementary. Vanguard I was placed in a 
highly eccentric orbit on 17 March 1958 
and transmitted its signal for over six 
years. This stable orbit with constant 
transmission from the satellite permitted 
the first long-term observation of orbital 
dynamics. This resulted in a series of 
sophisticated modeling efforts of the oblate 
Earth's gravity field, which were impor· 
tant for predicting satellite positions ver­
sus time. This early work in orbital 
dynamics was essential to the develop· 
ment of accurate emitter locations. 

Papers appeared in many publica· 
tions in the open literature providing new 
gravitational constants, new closed-form 
solutions. new estimates of the size and 

The S!GINT Sa1elli1e Siorv 
HiJttdll!vtiJ /ltE -T.'ILENT·Krn•OU-
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shape of the Earth, and many ideas on 
how atmospheric drag would affect the 
orbits. Amon th l · ant con-
tributors was of NSA, 
who published an article, "Max.unum 
Likelihood Estimation of an Orbit," in 
1961.34 Orbital elements were available 
from the Navy Space Surveillance Center 
!NAVSPASURl. established at Dahlgren. 
Virginia, on 9 April 1960 to operate NRL's 
space surveillance system. North Amer­
ican Air Defense Command tNORADJ also 
produced orbital elements. NSA attempted 
to use the NORAD data. but at that time 
the data were frequently incomplete, not 
~imely. or. in some cases, inaccurate. At 
first, none of the calculated orbital ele· 
rnents were consistent. 

'df!.111 ..,,_,;;Ti,;;;o&help solve the problem .. 1.1 ...... 1. 
lilill''IPlml d f h . . ••••-.an a group o mat emat1c1ans 
trom NSA visited Hunt Small at Lock.heed 
Missile and Space Company (LMSC) a.nd 
met with John V. Breakwell at Stanford 
University. As a result of these discus­
sions, NSA arranged for NAVSPASUR to 
Provide magnetic tapes containing the 
satellite location and velocity vectors on a 
regular-time grid. NAVSPASUR was able 
to provide accurate orbital data. greatly 
aiding NSA. NSA also prepared the pre­
dictions for the POPPY orbits that the 
Naval Security Group (NSG) sent to the 
sites to guide the antenna steering.35 

Top 

,, ••• ,!was very similar um 
but consisted ff ee satellites an~ 

!CR!!f! The mission covered i~ large 
part Kl' bands not covered bylmlcontmu­
ing the mission of discovering new radars 
and frequency band usage. The launch 
occurred on 15 June 1963 from Vandenberg 
AFB. This time, the Agena cut-off properly 
after the first burn but failed to circulari2e 
the orbit by means of a second burn. The 
resulting orbit was 95 by 495 miles, at an 
inclination of 69.9 degrees. The low perigee 
severely limited the orbital lifetime and the 
satellites reentered the atmosphere afte--As a consequence, very few data were 
collected.37 

In the meantime, ground station 
upgrades continued, and in 1963, various 
site facilities were equipped to do field 
screening and analysis. The POPPY collec­
tion positions in the portable alwninum 
shelter huts had a playback capability but 
limited analysis equipment. However. by 
1963, all of the original magnetic-tape 
recorders had been replaced by 
instrumentation-type machines with seven 
tracks using 112-inch magnetic tape. 

HJntlle V>J BtfM AtffVT-HYHOU· 
CO~llrvT ml C™nMls /°'ntlv Chapter 3 SS 
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Solid ·state digital-time generators also 
were added. 

ysis of the analog data. As successive 
satellites were equipped with more RF 
bands and data links, analysts noted the 

EO 13526 1 4(cl<25Yrs EO 13526 3 51c1 

The new collection tape recorders at 
the POPPY ground stations enabled the 
NSA playback recorder to use a frequency 
synthesizer to play the tapes at the same 
speed with which they were recorded by 
the field station during collection by using 
the 50-kHz reference signal. Other equip· 
rnent could be used to record and repeat· 
edly cycle through a short segment of data. 
to stop the recorder and display the pulses 
on the scope. or to print a chart of pulse 
amplitude versus time. This equipment 
aided in the EO 1352(\ 3 3(b )( 1 )>25Yrs. EO 13526 1.4 

EO 13526 3.3\b)('. Eu : cU 1:0 

EO 13526 3 3tb)(1) 1 In April 1963 SG opera­
tors began searching for and reporting new 
or unusual signals detected from analog 
analysis.JS 

A Memorandum of Understanding 
governing Navy processing and analysis of 
POPPY data was signed by ONI and NSA 
in July 1963. NSA provided planning 
support and furnished tapes to the Naval 
Scientific and Technical Intelligence 

Tops 

E~ 

f'L ') S-

Center <STICl for processing and technical 
· analysis. NSA also provided support and 

guidance.39 

Some of the POPPY sites also had 
been equipped with an operator position 
dedicated to checking the quality of the 
data. These positions were installed in 
permanent buildings where proper secu­
rity could be maintained for the SIGINT 
data. These quality-control positions were 
used by collection operators for post-pass 
playback of recordings to verify verbal 
annotations. the presence of data, and cor­
respondence with collect1on logs With the 
aid of training tapes sent by NSA. collec· 
tion operators were trained to listen for 
and recognize signals with the desired 
characteristics. Collection operators noted 
in their logs occurrences of 

collection pass, analog analysts at the 
ground stations played back the tapes at 
their analysis and quality-control positions 
and performed audio and visual scans of 
each of the recorded data links. Param­
eters of these signals of interest and 
unidentified signals were measured and 
tabulated. Additional collection time was 

provided by th .. e in1i'jati-n intpj°" 
4ati~ab~~1: a1 •• 'tS. ~.:'*~­':"'ffif Pfor orbital passes. not avail-
able from thc'zwr1pm1 "g1 

site. 

56 The SIGINT Satelhle 5101Y H"ndle "' BrEM"" "ILENT-KEYHOH" 
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set pnont1es for the processing and techm­
cal analysis of the POPPY data after they 
were couriered back to NSA. 40 

-launched on 11 Jan::::: Vandenberg AFB, 
achieved for the first time a planned near· 
circular orbit, 490 by 506 miles at 69.9 
degrees inclination. This was the first 
mission boosted by a thrust-augmented 
Thor (TAT), which permitted heavier and/ 
or more payloads. This was the s-econd 
three-satellite launch. with some overlap­
ping RF coverage on satellites 

Although th continued to 
Operate for a record and 

lllost battery power a er • All 
of the satellites used a solar array/battery 
combination power system; the solar 

arrays were used to charge the batteries 
and the systems operated from battery 

------~--

Mission 7104, launched on 9 March 
1965, achieved a 490- by 506-mile circular 
orbit, inclined 70.1 degrees. This was the 
first simultaneous launch of four POPPY 
satellites. The ?4-· 

Unfortunately, the satellite .stabilized 
on its side, thereby making it impossible 
to conduct the micro thruster test. The RF 
coverage was extended without a gap to 

rnrr1 After a satellite commanding 

' capammy was installed a11 -lllllllin March 1966, the __ _. 
•facility was deactivated. l<'or these 

missions, NSAin·house processine: was 

upgraded to
1"m?r'f''1' and 

to accommodate the large U!mesf.data 
being collected. Appendix A shows the 

· increasing volume of data processed. The 

E(· l. 4. I c' 
PL 8 36/SO USC 3605 
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earlier laborious manual correlation efforts 
using 1950s mechanical desktop calcula­
tors by now had been converted to auto­
matic computer processing using the IBM 
7094 computer at NSA. The computer pro-

• . 
More accurate digital data 

were available from the new AUDICO 2 

tenns of accuracy and timeliness.42 For 
example, in 1965. usinE 
NSA used the 

Raymond B. Potts, Chief of Special 
Projects at NSA, established a ~last-in/ 
first-outn priority system for signals analy­
sis to ensure that the most recent data was 
processed first. which resulted in signifi­
cantly improved timeliness of ELINT tech­
nical reporting. Efforts by NSA to distrib­
ute the increasing SIGINT satellite 
processing workload also resul~ed in an 
agreement with SAC in August 1966, 
negotiated by Potts, who headed a three­
division organization called K-4/SP. One 
of the divisions <K-46) was devoted to pro­
cessing POPPY ELINT data. Under the 
agreement with SAC, NS d 
POPPY data except for 

' EO 13526 3 3(b )( 1 )>2 

58 The SIGINT S.itell;1e 5ton-
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Raymond 8. Polls 

which was assigned to SAC for processing. 
EO 13526 3 3(b)(1 )>25Yrs 

14 

In December 1966 NSA started shift­
ing work from its IBM 7094 business com­
puter at Fort Meade. Maryland. to a CDC 
6400 scientific computer. which had a 60-bit 
word that could accommodate processing 
of the digital representation of each pulse 
in one cycle of 1.1 microseconds per pulse.* 
Other technical features such as expanded 
memory and disk storage made the CDC 
6400 computer between three and four 
times faster than the IBM 7094 in process­
ing POPPY data. These features further 
streamlined processing ual 
interventions when the oft-
ware was converted to the CDC 6400 
computer. 

EO 13526 3 3(b)(1)>25Yrs EO 1 Th ;:irogram 
became rally operational m l~bt> and 

EO 13526 3 3(b)(1 
worked well against radars 

•The IBM 7094 had a 36-bit word that required two cycles 
of computer operation at l.-1 microseconds each to 
process the digital data for each pulse 
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The regulo.r so.tellite and processing 
system upgrade process was given a great 
boost on 18 November 1966 when the 
USIB approved an urgent requirement for 
satellite SIGINT collection directed 

Top et 
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MHz, within wiih the Davis Committee 

. 'L'''-beheved the systems 
would be found. 

Just six months after this direction. 
the launch of on 31 May 
1967 from Vandenberg demonstrated that 
the NRO space and NSA ground technol­
ogy had come of age. The four satellites 
were launched into a near-perfect 500- by 
508~mile orbit, inclined at exactlv 70.0 

. . .. ,. •. 
degrees! Dunng the a!most1•••• -bfe-
time of this mission a major advancement 
in system performance was realized. The 
previously used spherical configuration of 
the satellite was replaced with a multiface 
design for thE EO 13526 3 3(b)l1 j>25Yrs 

increasing their diameter to 27 inches and 
average weight to 180 pounds. Two of the 
satellites used 

Anhydrous ammonia 
crystals were heated in the satellite to pro­
duce control gas for thrusting whenever a 
correction was required. This thrusting 
system worked so well that it was used in 
all subsequent satellites. Other innova-

EO 13526 3 3(b)(1\>25Yrs EO 135261 4(c)<25Yrs EO 13 

Pl 86-36/50 USC 3605 

EO 13526 3 3(b)l1 )>25Yrs. EO 13526 1 4(c)<25Yrs EO 1 

On the ground. to meet the 11•
1ptJ"' 

requirement. an analog-to-digital conver­
sion system !ADC_Sl was installed to con· 
vert the analog down-link data to computer-
processable digital data at the EO 13526 3 3(b)( 

EO 1352633(b)l1 )>25Yrs This change allowed 
on-site digital processing. Also, by this 
time a program to move all equipment 
from the original Earth satellite vehicle 
<ESV) huts into permanent facilities was 
well underway. This move included 
installing remote control of the antenna, 
adding elevation controL and doubling the 
number of Yagi antennas. Vertical polar­
ization was added to the existing horizon­
tally polarized Yagi antennas to further 
improve signal reception from the satellite 
regardless of the polarization of the signal 
from the satellite (which might vary from 
vertical to horizontal depending on posi­
tion of the satellite relative to the ground 
station and/or the attitude of the satellitel. 

1 ln 1967 the engineering data readout and 
! commanding facility operated by NRL was 

moved from Hybla Valley, Virginia, 

1 

starting in 1967 ·w.-W'l'r·e 'f!f" developed ~j iiiici he 
World War II-type R-390A/URR receivers 
that were used in the original huts for 
reception of the satellite down-links. Each 
receiver was calibrated to minimize any 

EO 13526 3 3(b)(1 )-..25Yrs between receiving 
channels. The "half amplitude threshold" 
included in this receiver design also elimi· 
nated all time measurement error associ­
ated with amplitude variations in the data 

Top S.C I 
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Flight summary: Program C, Project POPPY salelliles 
------

MISSION 
PROJECT 

and 
NUMBER PAYLOAD 

NIA GRAB/ asm __ D.YH0,1 __ 

NIA GRAB/ 
OS/Tl DYN0-2 

NIA 
---GfiABi 

GSITI __ D.YNQ __ 

NIA POPPY-1 IJSITl 
-·--~- -· 

GS = Gencr•I Search EOB : !Electronic 01oe1 or Baine 
Tl : Technical •nteligence 
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Flight summary: Program C, Project POPPY satellites (continued) 

PROJECT 

GS • G-r•I Search 
Tl = Technk:•l lntalhgence 

EOB ;:: Eleclrof'Mc Order of Danie 
ABM a Antlbelllstlc Missile Radar 

OPERATIONAL LIFETIME 

11870 I , 871 i 11112 I 1873 I 
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stream and in both the recording and the 
playback systems.49 The highly stable 
data were furnished to the ADCS, which 

. Field digiti­
zation significantly reduced time varia· 
t1ons and the resulting digital tape was 
forwarded to NSA.·~o 

With the high prionty of the ABM 
radar search requirement directed by the 
DNRO at the recommendation of the 
Harry Davis Committee, NRL procured a 
System Engineering Laboratories SEL-
810 computer in three weeks, developed 
soft.ware to conduct ABJVt search, and 
deployed the computer-aided manual 
search 1CA.MS> svstem to the site at 

'W'tJ'"'.prour months prior to 
tne 1aunch ~m May 1961.s1 Haller. 
Raymond and Brown, later HRB-Singer 
Company of State College. Pennsylvania, 
was given the contract to develop the 
computer-aided manual data processing 
system for the SEL-810 computer. 

V. Hell rich of NRL was the architect 
of the SEL-810 computer configuration. 
L M. Hammarstrom of HRB-Singer speci­
fied th~ requirements for the initial field 

: so ware. . . arue so B-'l''''m~ It R D . I f HR 
mger dev?oped the initial algorithms/ 

software. Refinements nnd additions in 
the years following were made by Navy 
Lt Ronald L. Potts" i no relation to NSA's 

' ln re.:alhn~ th""" evenls. Rtln.11ld Polls said. "When I thmk 
DI the contnbutors Lo tilt> Navy proll'Talll over the years. I 
'~rn .. mber Reid llla,·o musl gratefully as the gentle man 
.... hu inspired and cnallenged 50 many people 1n lhe field 
He ""OU Id come 10th<' su1tions and iell us what the nation 
n~dcd and what we could do lo help. and il would be as 
<hough he .. ·ere comin~ directly to us from the C:'\10 or the 

Top 

LI Ronald L Ports, USN 

Rav Potts) and Petty Officer C. Jorger. at 
IM!!.fd91M M K h · I tt 
••-••••••• . eebaug • J. Ria e. \y. 

Bickam. and R. Daniels of HRB-Singer: 
and Ens L. A. Eichel, at 12 EO 13526 3 3(b)(1 

Collected ELINT reconnaissance data 
we e sortegJ1•111-11 .. t7mr.rer1 

EO 13526 3 3(b)\' r'·.:'.dr 
1\.IIOWU .:Juv1et 

ABM-related test-site geographic coordi-
t dt l It f .. 

EO 13526 3 3(b)(1 l"25Yrs EO 13526 1 4(c)<25Yrs, EO 1 

ot interest, many md1v1dual radars were 
located. Although originally these inter­
cepts required manual analysis to deter­
mine the actual radar characteristics and 
location, by 1969 the analysis routines had 
been automated by HRB-Singer personnel 
and could be selected on demand. 

The CAMS system was installed in 
in April 1969 

in late 1970. Processing 

DIRNSA or the NSC. ~Id would hslen and acl on our 
nff'Cls for equ1pmen1 or technical information nr lng.~tic~ 
suppon. or even a water cooler. Al any hour ;vou might find 
him sitting the posU with tb.e sailors. and we could talk 
about signals '?th him as though they wen.- murnal 
acquaintances 

H.r•ol .. ,.,, llYf • r AU" r.Kf).H(>I f-
COMIN T C 1101 C"3n.....i1 I0.~11• 

8>"f-919i."JJ 
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PL 86-36/50 USC 3605 

results were reported by teletype message 
to NSA at Fort Meade and to selected mili­
tary organizations, with emphasis on those 
requiring time-critical signals. NSA, in 
turn. reported them electrically as prelimi­
nary ELINT technical reports (ELTsl to 
the Intelligence Community. 

These improvements in the ground 
station receivini;r svstem made it possible 

Jor NSA's and 

improvements were made.SJ 

The rapidly increasing volume of data 
to be processed from POPPY satellites 
began to tax analysis capabilities. and NSA 
adjusted processing priorities in 1967. 
This adjustment required Navy ground 
stations with analog analysis capability to 

Th.- SIGINT S,11ell11e Sto"' 

EO 1.4.(c) 
PL 86-36/50 USC 3605 

do on-site screening of collected data and 
report results to NSA. Only those tapes 
carrying signals of special interest were 
forwarded to NSA for technical analysis. 
Since several ground stations collected the 
same data, only tapes from the station 
with the best coverage were forwarded for 
EO 13526 3 3(b)(1) by machine processing. 
NSA identified in advance which POPPY 
site had the best EO 13526 3 3(b )( 1 )>25Yrs 

'*•f""t' processing. This site was then 
notified which tape to forward fodf•ff11fl 

1f•1 f 1111processing. NSA also requested 
all POPPY tapes collected at the same 
time that other collectors intercepted sig­
nals of interest or when a high-interest 
event took place Recordings not for­
warded were retained for 90 days and then 
reused, unless requested by NSA for anal­
ysis. By this time the POPPY1''t!1 sys­
tem at NSA had been validated. The system 
was basically an all-automatic computer 
process that routinely produced 



NRO APPROVED FOR RELEoASE 
12 JUNE 2015 

The SEL-810 conversion of data pro­
cessing m•err,!IHllP.81'8 from ana­
log to digital in 196;~Soier far-reaching 
consequences totally apart from the ABM 
problem. Because the accuracy of the digi­
tal mam ulation of the data ermitted the 

A number of special tasks were 
levied on mission ground stations to exploit 
the new overhead ELINT capabilities. 
In August 1967 USIB approved an NRO 
request that NSG task mission ground 
stations to identify and report on a not-to­
imerfere basis the details of intercepts of _. ... 19._ ..• 

In April 1968,NS'ITPer· 
:.unne1 at the POPPY station in 

EO 1.4.(c) 
PL 86-36/50 USC 3605 

analyzed, and located on a not-to-interfere 
basis sufficiently often to show feasibility 
and establish processing techniques. 
However. major emphasis was placed on 
the 

In July 1969 NSG obtained authoriza­
t10n and directed 1PM1'f•tat10n to use 
suitably tasked passes and ordinarily 
untasked fringe passes to locate and 
report elements of a 

· 'hroughout this penod, Adm Thomas 
Moorer, CNO. was being briefed periodically 

Chapter J 65 
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~o"' EO 1.4.(c) 

on the POPPY capability to identify and 
track ships at sea and on the results of 
these preliminary tracking exercises.59 

total of was 
launched from Vandenberg AFB on 30 
September 1969 into a 491· by 506-mile 
orbit, with an inclination of 70.0 degrees. 
It consisted of four multiface satellites 
weighing an average of 235 pounds each. 
Five other scientific satellites 
lau~ched on the same boo~.~ 

Four transponded pulsewidths were 
used on each data link, thereby doubhng 
the collect1on capability. By this time. the 

EO 13526 3 3(b)(1)>25Yrs 

ground stations had been closed, conclud· 
ing the participation of the AFSS in the 
POPPY Program. This left.mproved 
ground stations in the networ : ••'*T'' 

&& The '>IGINT Salellile Storv 

PL 86-36/50 USC 3605 

EO 13526 3 3(b )( 1 )>25Yrs 

On 27 August L969 the USIB SORS. 
responding to the CNO, made ocean 
surveillance an official function of POPPY 
in SORS 10./96, BYE-1565-69, ":Vt1ss10n 

EO 135 

EO 13526 3 3(blf 1 J/25Yrs 

EO 13h26 3 3{b)(1) was launched on 14 
December 1971 mto a nearly circular 530-
by 540-mile orbit. inclined 70.0 degrees. It 
was to be the la.st POPPY launch and con­
sisted of four multiface satellites weighing 
270 to 280 pounds each. containing a total 
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Key accomplishments, Project 
POPPY 

• First SIGINT satellite, 1960; demon· 
strated intercept of foreign radars using 
the realtime transpond technique to 
relay signals directly to US stations. 

• Discov:re•Tf radars very dense in 
'"'1:-·ussR. 

In July 1970 authority was granted 
EO 13526 3 3(b)(1)>2 by USIB SORS for ongoing 

'f•'St11''to engage in ocean suJ"\·e111ance 
m support of US fleet commanders. 
Specifics of this mission were stated by 
CO.\.tNAVINTCOM in August 1970. By 
this time USIB mission guidance added 
search for new or unusual emitters m 

'EO 1.4.(c) 
PL 86-36/50 USC 3605 

-~ 
launched simultaneously, 1962. 

• First ocean surveillance of shipborne 
rad~s. 1967. 

NSA added a CDC 6600 computer in 
1968 to be u!'led full time with the CDC 
6400 Computer to handle the increased 
volurrie of POPPY data being collected. 
NSA machine processing with the 6600 
com titer produced and reported over 

radar locat10ns, with accuracies of 
about • • or less in the first 15 
montfis ot 1ts operation. Many new/ 
unidentified signals reports were issued 
and technical measurements made.6.1 

During the first five months of operation. 
information was developed by NSA 

Chapler 3 &7 
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Bradburn of the NRO Staff. and Capt 

RAdm Aobt"rt K. Geiger 

POPPY Project director functions were to 
be performed within the System Project 
Office <SPOl of PM-16.* 

Picking up on earlier planning that 
had been started by the Director. Naval 
Security Group in July 1969, Geiger car· 
ned out some funded studies to determine 
which ELINT technology would be most 
effective in an 

During a tnp to Europe in late 1971, 
· ed the POPPY site at 

That evening, in 
a hotel in • DNRO McLucas, 
Robert J. Hermann of NSA. Col David D. 

•For a lurther descnpt1on of the POPPY svstem m3na!!e· 
ment relat1unsh1ps see NRO/NS.rVCWUSN .Management 
~•ement for the POPPY Svstem. 5 :-.lovember 1971 
· APPendix E 1 • 

Top S.cr 
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Meanwhile, on the POPPY front, in 
September 1972 a further improvement 
in intercept capability occurred when the 
new POPPY Automated Processing 
System <PAPS> w'as a.dded to the 

ED 13526 3 3(b )( ~ )> 25Y This NRUHRB-Singer 
development used the SEL 86 computer to 
achieve the goal of a higher volume of 

The new computer made 
possible processing in a continuous 
stream. PAPS was fed by either digital 
tape or for online processing by a priority 
data extractor !PDE). The system became 
operational two weeks after receipt at the 
site. About two months later, DNRO 
McLucas was shown the speed and ease of 
PAPS operations when two Soviet Naval 

b t h' l t d d rt d • 
EO 13'i2b 3 3(blt1)>25Yrs 

in June 1973, the Navy's PM-16 was 
redesignated PME-106 of the Naval 
Electronic Systems Command, with its 
manager continuing as Director, Program 
C. Coordination continued with the Naval 
Intelligence Command, and NRL contin­
ued to be responsible for technical develop-
EO 13526 3 3(b)(1)>25Yrs 

CQMIN TC I Ch•n"f!ls /oi,,tf• 
Y(~O,Q;"JQ,.f 
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POPPY's strengths stemmed from 1ts 
utilization of traditional concepts and 
methods and an insistence on proven 
hardware and techniques not only to guar­
antee success, but also to hold costs to a 
bare minimum. Between 1959 and1i1f1•!1llni 
the develo.gment cost amounted to only 

1f••ttti'Lm The costs of launch and of the 
Consolidated Cryptologic Program ( CCP> 
are not included in this calculat1on. 
POPPY utilized existing personnel and 
facilities whenever 1t was reasonably pos­
sible, and although innovative in many 
ways. the designers added only those 
improvements that involved minimal nsk 
to the program. It grew from a single 
satellite with limited ELINT capability to 
a sophisticated1P't1''Psatellite con­
figuration per launch, which comprised an 
overhead ELlNT reconnaissance system 

• • l . 
EO qs26 3 3(b)(1)'·2bYrs EO 13526 1 4\cl<25Yrs EO 13 

story is unlikely ever to be duplicated.~ 

PL 86-36150 use 3605 
EO 1.4.(c) 

·Thu account of POPPY1f•1 f!iPcovers the high· 
lights of the pro1ects. Ac:lc:l1t1onal mlonnat1on can be 
found m the HiGtorv ofrhe POPPY Satellrte Sytrem. 
B"a'F.-56105-78. which ha.s been el<lensiveiy referenced 
here 

L
. ~~ 
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-~~ ~1 
t.J1e Air Force WS-117L-Derived Projects ---~ 

SAMOS E-1/F-l (WS-U7J'f•''1 
EO 1352b 3 3(b)(1) 

The requirements for the Advanced 
Reconnaissance System, Weapon System 
117L IWS-1171>. were incorporated in 
System Requirement No. 5, published by 
Headquarters, Air Research and Develop­
ment Command tARDCl, on 29 November 
1954, and were validated in General 
Operational Requirement 80-2, issued by 
Headquarters. US Air Force, on 15 March 
1955. At that time ELINT was the respon­
sibility of the US A..ir Force, as spelled out 
in DOD Directive S-3115.2 issued on 13 July 
1955. Intelligence requirements for the 
ELINT satellites ofWS-117L were devel· 
oped under guidance from Air Force 
Assistant Chief of Staff for Intelligence 
IAFCIN), MGen James Walsh. On 29 
October 1956 the Air Force awarded con­
tract AF 04 ( 64 7 ). 94 to Lockheed Missiles 
and Space Division I LMSD 1 in Sunnyvale, 
California. for initial system development 
studies on WS-117L. ln June 1957 LMSD 
awarded the first contract for US ELINT 
satellite payloads to the Airborne 
Instruments Laboratory (All) at Mineola. 
Long Island. New York. The work on con­
tract was Subsystem F <SIS Fl, the ELINT 
Payload of\VS-117L. 

Because the US did not have radar 
data from the interior of the Soviet Union 
at th · at time, the requirements for WS-117L 

were stated in very general terms. 
Consequently, the SIS F ELI~ payload 
designs were based on various national 
estimates of the Soviet radar environment. 
These estimates were contained m the 
RAND Corporation's Report 280. "Signal 
Density Study: published 1 September 
1955; the Air Force Technical Intelligence 
Center <ATIC) report, MHandbook of Soviet 
and Satellites RADAR Equipment," 9 Novem­
ber 1955; and in estimates by the Planning 
Research Corporation, a subcontractor to 
Ramo-Wooldridge, Inc .. under contract to 
the Air Force for development of the WS-
11 7L Intelligence Data Processing Sub· 
::;ystem I (S/S n. These estimates relied on 
peripheral intercepts from ground sites. 
airplanes <including limited U-2 collec­
tionl, and ships. Radar data collected by 
the early satellite ELINT payloads (Navy 
GRAB/DYNO in 1960 and Air Force ferret 
systems in 1961> showed that the actual 
density of radar data collected over the 
Soviet interior was many times greater 
than anticipated. Accommodating this 
large volume of data slowed the develop­
ment of data processing systems, changed 
payload-tasking plans. and resulted in 
some payload modifications. 

The first true source of national 
requirements for satellite reconnaissance 
systems was published by the US lntelli­

. "· gence Board <USIB> in USJB-D-33.6/8, 
"Intelligence Requirements for a Satellite 

Top S«rr 
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Reconnaissance System of which SAM OS 
is an Example," 5 July 1960. It stated, in 
part. "There are important problems 
toward which electronic reconnaissance 
could contribute critical information dur­
ing the research and development phase ... 
One of the most important of these is the 
search for emissions associated with an 
ABM system." Paragraph le. stated. 
·Additional types of directed coverage may 
be required. Provision should be made to 
procure such equipment by Quick Reaction 
Capabilities IQRC)." Also~ ... a close 
working relationship between the R&D 

. organizar,ion and the imelligence commu­
nity is required."1 

Col John O. Copley 

Prior to the publication of USIB­
D.33.6/8. Maj (later Coll John 0. Copley, 
the Air Force WS-117L Project Officer for 
S/S F at the A.ir Force Ballistic Missile 
Division 1AFBl\-1Dl, ln~lewood, California, 
had worked with LtCol John Poe of the 
AFCIN staff. Capt John Marks of the 
Headquaners SAC Intelligence staff, and 
Jim Foreman and Art Thom, who were 
senior analysts at ATIC. Wright-Patterson 

AFB, Ohio, to determine collection 
requirements for the SIS F payloads. They 
decided that the urgent requirement of 
SAC for an electronic order of battle f EOB l 
was the most important factor gmding 
payload design. These data were essential 
to SAC in planning bomber penetration 
routes. Next in order of importance were 
the detailed technical characteristics of 
these radars, especially for the early 
warning and ground:to-air missile sys­
tems. The F·l and F-2 ELINT payloads. 
with their compressed digital description 
of the radar intercepts. were designed for 
the EOB and general-search missions . 
while the F-a payloads. with their wide­
band !6 MHzl analog output, provided the 
fine grain technical characteristics of 
selected radars. 

The 5 July 1960 CSIB guidance 
appeared to validate the design of the SIS F 
payloads, if a QRC effort were included. 
The QRC requirement was met by a sepa­
rate series of relatively simple. single­
mission .payloads that could be dcv. 
ro.p1dly and mountedlWmJ!' mm 
Lockheed Agena spacecraft. 

ounted on 
vertically 

stabilized Agena. which was continuously 
Earth-oriented when in orbit. The three· 
axis stability of the vehicle was provided 
by control moment gyros supplementing 
the natural gravity-gradient force that 
tended to orient the vehicle vertically. 
Nickel-cadmium batteries supplied the 
power. limiting average spacecraft life to 
five or sj.x days. depending on the weight 
of batteries that could be carried. 

Top c'et 
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The S/S F-1 payload covered the fre­
quency range of 2.5 to 3.2 and 9.0 to 
10.0 GHz. These frequency bands were 
the popular World War II S-band and 
X-band in which most of the area search, 
air-to-air, and ground-to-air missile radars 
were still operating. One additional fre­
quency band, from 100 to 400 MHz, was 
used by the higher power, ground-based 
early warning radars, but the F-1 vehicle 
was incapable of carrying an antenna of 
sufficient size to be effective in that radio· 
frequency range. This was remedied in 
the follow-on F-2 payloads by extending 
frequency coverage down to 11•!'ttft 

The F-1 superheterodyne receiver 
scanned the radio frequency bands, mea· 
suring two pulse repetition intervals 
<PRlsJ, pulsewidth tPW), radio frequency 
!RF>. and time for each signal intercepted. 
This information formed a digital word for 
each intercept that was then transmitted 
at a IO-kilobit rate via a very high fre­
quency (VHF) down-link to the tracking 
stations. The data could be transmitted in 
realtime or stored on a magnetic-tape 
recorder over the target area and played 
back when the satellite was m contact 
with a tracking station. Spacecraft and 
payload status data were transmitted on a 
second VHF telemetry link using pulse 
amplitude modulation of various tones to 
frequency-modulate the down-link 
<PAM/FMl. Commands were sent to the 
vehicle via a 3,200-MHz transponder on 
the Agena vehicle, which was also used for 
tracking. 

The payload intercept antennas were 
nadir-pointing directional arrays, with a 
coverage circle on the ground about 100 
miles in diameter at the center frequency 

78 The SIGl~T Sa1ellire Story 

of each band."' Additional nondirectional 
antennas performed an inhibit function. 
preventing signals originating outside the 
coverage circle of the directional antennas 
from reaching the payload \'la the side­
lobes of the directional antennas. The sys­
tem was known as a "sidelobe" intercepter 
because it intercepted the side lobes of the 
ground radar antennas using its own main 
beam while, at the same time. it rejected 
signals (mostly main beams) from other 
ground radars that entered its s1delobes. 
The payload intercept antenna main beam 
looked only at the zenith lobes tsidelobesJ 
of the ground radar, thereby eliminating 
the scan rate of the ground radar main 
beam as an influence on the probability of 
intercepting the radar. This system was 
the reverse of the Navy DYNO payloads, 
which depended on seeing the main beams 
of the ground radars. In both systems the 
sensitivity of the system was adjusted very 
carefully to assure reception of only the 
portion of the ground radar antenna power 
that was desired (sidelobes for S/S F and 
main beams for DYNO). 

The SIS F and follow-on payloads 
were built by the AIL at Mineola and Deer 
Park. Long Island, New York, under the 
direction of Win Fromm. The F-1 payload 
used components of a vacuum-tube-type 
ELINT receiver, the .A.."J/APR-9, which AIL 
had developed for the Air Force in 1948. 
This equipment was extensively modified 
to operate in the space environment and 
was unique in being the only vacuum­
tube-type ELINT payload ever flown in 
space by the United States. F-1 used 
motor-driven mechanical CAJ.\1S for fre­
quency scanning, which was also unique to 
satellite-borne ELINT systems. 
• ~·or a fued antenna size. the diameter of the coverai:e 

.. -"ircle is an inverse function of frequency. 
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Par1icipants in lhl' dedication ceremonv of thl' Airborne Instruments laboralorit>s, Inc.; facility al Mt'l\lilll', 
EO 13526 3 3(b)(1)>25 long Island. New York. where Subsystem F pavload~ were built. 13 Octobt-r 1 qs9 

iPartia' lt~ltng 1mm iettl: Don Clark. f'hd D. Doersam qhirdL Geor!).e P ,'\lltldliJJ lfounh). Pele 51el'T1,in ''"1h1 
M;i1 Wair H 5pirdler 1e1~hth1. john. l-4vrne ~n1nthl fu~ene Fub1n1 ( l.!fh•. ,'\1a1 Bill Be,m I! :?lhi, S•ri H,h"n 

'l l1h1. George W. Price! I ~!hi. Geoti:e Heiniger 1l51h1 Bah Hunter 1201h1, Will.am M. H.:ims 1~.tthi. I.am"' J 

Foreman l2blhi. Col Will Rav 12/!hl. (Jp! Don Wippl'rmJn 128th1. Ll(ol Rol>t!n Yund11:?91h1. UC1JI Jllhn E 
Poe 1J01n1, Mai John 0 CorJfev t3 lst1. Ma1 Donald Furr 1.l2nch. Winliekl f Fromm 1 )Jrdl. Ken Knoµ1 i.l-llhi. 

flm 5teven~on 1 JSth1. lack Wieland U7!hl . .ind Gregg ~revenson IJl::llh1. 

To translate the 10-kilobit data 
stream received at the ground tracking 
site at Vandenberg AFB, California, into 
the actual PRI. PW, and RF of the individ­
ual intercepts. an F-1 ground data handler 
was furnished by AlL. This equipment 
used logic circuits constructed of hardware 
components to interpret the data stream 
and produce an output that listed PRI. 
PW, RF. and time of each intercept for 
each readout of the payload. This infor­
mation was used at the track.mg station to 
determine the payload status, particularly 
on realt1me readouts. that contained data 
from special LMSC-operated calibration 
vans and known local radars. A second F-1 
ground data handler unit was located at 

Top 
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the Satelhte Test Center lSTCl at 
Sunnyvale. California. to provide input 
data for the CDC-1604 computer. The 
readout data. recorded on magnetic tape 
at the Vandenberg tracking station, were 
transported by courier to the STC. There 
the data were translated by the F -1 
ground data handler in the same manner 
as at Vandenberg and were processed on 
the CDC-1604 computer. The computer 
contained acceptance criteria to validate 
the individual intercepts and. using the 
spacecraft ephemeris, translated the time 
of intercept into the location of each valid 
intercept. These data were then manually 
checked agamst the characteristics and 
location of known ground radars and the 

COMINr ttol ChiinfH>ls lt:»nt!• Chapter.+ 79 
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calibration van transmitters to evaluate 
the accuracy of the output data. It was 
planned that readout data played back 
from the vehicle recorder, consisting of 
data intercepted over the Soviet Union or 
other areas outside the coverage circle of 
the ground tracking station, would be 
recorded at the tracking station and fur. 
nished to the processors at the Strategic 
Air Command (SAC) Headquart~rs at 

Omaha, Nebraska. There, functions simi· 
lar to those used at the STC would be per­
formed using the WS-117L Subsystem I 
Data Management System to develop fin· 
1shed intelligence data. 

When the SAMOS Program Office 
I SAFSP l was formed at Los Angeles Air 
Force Station, California, on 30 August 
1960, two development areas were defined. 
Program l included the readout projects of 
Subsystems E and F The E-1, E-2, and E-3 
photo payloads Cin increasing order of 
ground resolution) became Project 101. 
while the F-1. F-2. and F-3 ELINT pay­
loads became1"f11"'1 Program II was 
reserved for the photo recovery projects. 
In Program l, the SAMOS 1 payload was 
unique, combining as it did the F-1 ferret 
and E-1 photo readout payloads. This 
arrangement was developed during the 
reglme of the Advanced Research Projects 
Agency (AftPAI as a cost-saving measure. 
The F-1 was mounted in front of the E-1 
lens; that lens looked Earthward through 
a hole cut in the S-band horn antenna of 
th.: F -1. This novel arrangement severely 
vignetted the view of the E· 1 camera. The 
problem was solved by installation of a 
squib which, when fired on orbit 21. detached 
the F-1. thereby providing the E-1 a full 
field of view. 

80 The SIGINT Satellite Story 

To determine the accuracy of the PRI. 
PW, and RF measurements made by the 
payload it was necessary to use the real. 
time mode to collect radar signals with 
known parameters and then check the 
payload measurements against the signals 
being transmitted. The SIS F Project 
Officer, Maj John Copley, remembered that 
in his previous assignment as the QRC 
Officer at Rome . .\ir Development Center. 
New York, he was responsible for the mod­
ification of several AN/GPQ-Tl training 
sets, which were van-mounted radar 
receivers and simulated radar transmit­
ters used by SAC for training electronic 
warfare officers. Since the radar transmit­
ters could simulate known radars. they 
seemed an excellent choice for calibration 
vans. or ~cal vans," to transmit radar sig­
nals to the satellite receivers Copley 
located three vans in Air Force inventory 
and they were provided to LMSC to modify 
for this use. These vans were used for sev­
eral years until requirements for radar 
simulation became too sophisticated for this 
relatively ancient equipment, originally 
built for the Korean War. In 1965 they 
were replaced with more modem equip· 
ment mounted in modified tour buses. 

The SA.MOS 1 used an Atlas booster 
to lift the Agena vehicle into a low Earth 
orbit. The first ignition of the Agena main 
engine placed it in an eccentric transfer 
orbit with an apogee of275 miles. A sec­
ond ignition at apogee circularized the 
orbit at 275 mile:;. Polar inclination of the 
orbit assured coverage of the entire Soviet 
land mass. 
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Despite all obstacles, on a clear, crisp 
day on 11 October 1960. Copley. George 
Pnce <the L:VlSC payload manager). Vince 
Henry (the AIL F-1 specialist). and the 
rest of their crew stood in the Vandenberg 
tracking station parking lot looking out 
over the launch base. The great day had 
arrived and SAMOS 1 was on the pad, 
ready to launch. They watched it rise out 
of a plume of white smoke in a picture­
perfect launch until it was out of sight. 
Jubilation reigned momentarily until they 
reentered the traclting station control 
room and discovered that, during the 
launch, the umbilical connector had stuck 
to the cold-gas bottle connection, thereby 
releasing all the attitude-control gas. 
Because this gas was needed to control the 
vehicle during the burning of the orbital 
engme. the Agena did not attain urbit. 

The launch of SA.\1.0S 2 a few months 
later was somewhat different. It was a 
gray, rainy day on 31 January 1961 and 
the launch pad was not even visible from 
the tracking station. This did not deter 
the launch crew. and vehicle 2102 was 
launched into the desired orbit with both 
the E-1 and F-1 payloads working as 
expected. On orbit 8 a realtime readout at 
the Vandenberg tracking station produced 
lhe first orbital intercept data from the 
F-1 system. These data were processed on 
the F • l ground data handling equipment. 
"-'h1ch transformed the 10-kilobit data 
stream into individual intercepts. This 
was done at Vandenberg and the STC m 
Sunnyvale. Output of the F-1 ground data 
handler at the STC was processed on the 
l604 computer. producing 69 identifiable 
intercepts of signals from US West Coast 
radars and the cal vans. This verified 

Top 
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beyond doubt that the AIL concept had 
produced a working system. The 2-kilocycle 
inverter in the payload power supply 
failed shortly thereafter and no more 
intercepts, friendly or otherwise, were 
made. 

In the meantime the E-1 photo pay­
load was collecting pictures through the 
hole in the S-band horn and there was 
great elation at the tracking station as the 
E-1 ground processing system produced 
100-foot-resolution pictLJres on many 
orbits. even though they were rather 
vignetted. There was great anticipation of 
bigger and better pictures when the squib 
was fired on orbit 21 to remove the F · l 
payload. but the results suggest that a 
catastrophe had occurred. The spacecraft 
was never heard from again. 

This proved to be the only succe!:isful 
SA..'\105 Atlas/Agena readout program 
launch. and it was only a partial success. 
The third E-liF-1 was cancelled to save 
money for the E-2 launch the fqllowing 
spring. Unfortunately, in April 1961 the 
Atlas booster for that vehicle blew up on 
the pad; consequently. shortly thereafter. 
the photo readout program was cancelled 
m favor of the more promising photo 
recovery programs <the already successful 
CORONA. and GAMBIT, approved for 
development). The third E-liF-1 payload 

EO 13526 3 3(b)(1 )>25Yrs 
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The F - l payload worked long enough 
to produce 69 intercept words, but that 
was not the whole story. Just as impor­
tantly, under the leadership of Frank 

COMtNr uol Ch.1nnels Jo'"''"' Chapter 4 81 
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SAMOS 2/Atlas/Agena launch, Vandenberg Air force Base, 31 January 1962 
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.\ling, the LMSC crew at the STC pro-
cessed 'the data on the CDC 1604 com-

' puter. 1Using known West Coast radars 
and the cal van signals for verification. 
tbej• proved that a workable system had 
been developed. Not only could the data 
be collected. but the data could also be 
processed and a useful output produced. 

'~unni: th!' SIGl:-..'T S:n .. 1111<' History peer rev1.,w in 

' an:h 1994. BC..n Wilh.1m G. Kini:i. Jr. who played a 
ti'om1nent rvl.- 111 ttu; h1storv. >:rn.i. 1'h" cun nature of 

r. Charvk ·s d1rect1on to redirf'Ct IWN.fffwas typical 
of ·he exphc1t and dire<t instrueuons we received in the 
~•Id. Sugg.,~t ~·ou !ul!h"l!ht tlus fact It probably ...-as 
u1c to the U!'<HU mana~ement approach.· 
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The Origins of Quick Reaction 
SJGINT in Space 

In the summer of 1957, Col Frederic 
C. E. "Fritz" Oder, Director of the WS-117L 
Project Office at the Air Force Ballistic 
Missile Division lAFBMDl, Inglewood, 
California, struggled wi.th a very difficult 
budgetary crisis. Funds for missile and 
space activity had fallen victim to an aus­
tere DOD budget. providing only $10 million 

Col Frederic C. E. Oder 

for FY57. with promise oflittle more in 
FY58. Oder and BGen Osmond J. Ritland, 
the Deputv Commander of AFBMD, 
decided a ~ew approach was required to 
Obtain effective support for the project. 
lbeir pre\'ious associations with the CIA 
on the U-2 project led them to the belief 
that a covert approach would be more 

palatable and effective, particularly in 
view of President Eisenhower's desire to 
secure "'Open Skies." The plan would 
involve the concept of covert overflight 
from orbit, participation of the CIA. and a 
definite project acceleration. Oder's secre­
tary Betty Hawkins called it the "second 
story~ because she was required to keep 
the details in a file separate from the 
WS-117 L documentation. 

The centerpiece of the plan was a 
covert photo payload with a recoverable 
film capsule. to be launched on Thor boost· 
ers. earlier than the already planned Atlas 
launches. On 7 February 1958 President 
Eisenhower. in a meeting with James 
Killian, approved the plan. Eisenhower's 
decision was prompted in part by the 
launch of Sputnik I in October 1957. 
Richard Bissell. Assistant Director of the 
CIA and the U-2 Project Director. had 
agreed to head the CIA effort that would be 
responsible for the covert security system 
and procurement of the photo payload. 
Also in February 1958, President 
Eisenhower established the Advanced 
Research Projects Agency <ARPAi to con­
solidate all military space systems develop­
ment. Since ARPA would be responsible 
for the "white" development of the recon­
naissance spacecraft. booster. and all sup· 
port systems, Oder arranged for his assis­
tant on WS-117L, Capt Bob Truax, US 
Navy, to be assigned to ARPA to assure 
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adequate coordination between the white 
support systems and the "black" CORONA 
payload. ARPA named the cov~r for the 
capsule recovery project DISCOVERER 
and assigned to it biomedical and other 
scientific activities to disguise its real 
mission. 

In November 1959 the DISCOVERER 
project was reassigned from A.RPA to the 
Air Force as an "operational" project. 
When BGen Robert E. Greer became 
Director of the SAMOS Project in August 
1960. he used the authority of his Msecond 
hat" as Deputy Commander of AFBMD 
to incorporate Col Lee Battle and the 
DISCOVERER ProJect Office into his orga­
nization. To the unwitting ("white") Air 
Force and to the world at large it appeared 
that DISCOVERER was an AFB MD scien­
tific project. 
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During the late 1950s, the Intelligenc 
Community's weapons system analysts 
began to realize that overhead photogra­
phy alone could not do a complete job of 
assessing the Soviet missile threat. 
Though crucial for strategic indications 
and warning ll&W), photography was 
essentially static; it showed the number 
and kind of launching pads but revealed 
little about the missiles themselves in 
terms of actual in-flight performance. The 
information of greatest value to US missil 
intelligence analysts was that used by the 
Soviet missile designers themselves. Like 
their US counterparts, Soviet missile 
designers put instruments on board their 
vehicles to monitor various internal func· 
tions during the missile development and 
test phase. These data were transmitted 
to Earth in coded-signal format, called 
telemetry. for engineering evaluation and 
assessment. Because of the design and 
function of telemetry, US intelligence agen 
cies made special efforts to collect this 
information. along with beaconry and 
other electronic emissions from rocket test 
vehicles. all of which came to be called for. 
eign instrumentation signals, or FIS. The 
collection and analysis of such signals for 
intelligence purposes is calJed TELINT 
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The Project Story 

On 27 July 1963, the Hughes Aircraft 
Company's SynCom II became the world's 
first successful equatorial geosynchronous 
satellite. Located 22.000 miles above the 
Earth's equator and orbiting around the 
Earth once each day at the same periph­
eral velocity that the Earth's equator 

Top~ 

turned beneath it, the equatorial geosyn­
chronous satellite appears to an observer 
on the ground to remain motionless in the 
sky. This is a perfect orbit for a satellite 
designed for relaying information from one 
place on the Earth to another-ideal for a 
communications satellite or a COMINT 
satellite. SynCom II marked the birth of 
the era of communications satellites and it 
also set in motion the idea for a project 
that was to play center stage at the CIA 
and the National Reconnaissance Office 
(NROl EO 13526 3 3(b)(1)>25Yrs 

Albert D. Whttlon 

Albert D. "Bud" Wheelen was one of 
the original bright young engineers hired 
by Simon Ramo at the Ramo-Wooldridge 
Corporation, the technical manager of the 
US Air Force ballistic missile program, in 
November 1953. By the late 1950s Wheelon 
was involved in Ramo-Wooldridge's analy­
sis work on the capabilities of Soviet mis­
siles. He became acquainted with Presi­
dential Science Advisors Jerome Wiesner, 
James Killian, and Edwin A. "Din" Land. 
In June 1962, at the invitation of Herbert 
"'Pete" Scoville, Jr., he joined the CIA. 
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Then. at the request of Ray Cline, Deputy 
Director for Intelligence <ODD. and over 
Scoville's objections. Wheelon was assigned 
as As1:1istant Director for Scientific Intelli­
gence and head of ihe Office of Scientific 
Intelligence !OSI), reporting to Cline, and 
Chairman of the Guided Missiles and 
Astronautics Intelligence Committee 
IGMAfC) of the US Intelligence Board 
(USIE). These were the dark days of the 
Cuban Missile Crisis. CIA's reputation for 
innovative excellence, built on the recon­
naissance successes with the U-2 aircraft 
and CORONA photo satellites. was now 
being overtaken by the failures of the Bay 
of Pigs. At the highest levels of govern­
ment, CIA's reputation and influence were 
declining. In August 1963 Wheelon was 
appointed Deputy Director for Science and 
Technology rDDS&T> of the CIA by 
Director of Central Intelligence <DC1) John 
McCone. Wbeelon was given McCone's 
mandate to put the CIA back into the 
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Qnclusions and Accomplishments 

v 
The SIGINT Satellite System Mix 
as of 1975 and Why It Was Effective 

By 1975 the National Reconnaissance 
Office <NROI SIGINT satellite world con­
sisted of an effective set of complementary 
space vehicles. The low-orbiting POPPYs 
were busy searching for new signals and 
using their elegant relay techniques to pro­
vide the Kavy. especially, with up-to-date 
locations of radar-equipped ships any· 
where on the surface of the Earth. Cuing 
through a constant evolution from launch 
to launch, POPPY proved to be the best 
system for intercepting ship-based radars. 
which were sometimes only on for a few 
fleeting moments as the commanders used 
special tactics to avoid detection. This 
same main-beam intercept capability was 
immensely powerful in determining the 
power and scan properties of any ground­
based radar that happened to illuminate 
the POPPY satellites. As a main-beam col­
lector POPPY was the best anct. 11•pftJ11 

EO 13526 3 3(b)\1)>25Yrs was assured of an 

F.t-1 ! . -i . ' 

Along the way. the original \VS 11 i'L 
low-orbiters helped pave the way. but had 
been retired by the early 1970s. They were 
replaced by a new ensemble that could 
bnng back signals faster. locate them more 
accurately. and make reports almost as the 
events were happening. 

Chaprer 9 255 
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By 1975. the NRO had a strong capa­
bility inlifllbasic SIGINT satellite systems. 
The mLX of orbits and capabilities proved 
an important quality. 

ey cov­
ered the frequencie~ of interest and each 
of them carried out missions that were 
easy and natural to do from each orbit. 
This ensemble. developed thoughtfully 
over time in response to various perceived 
problems was actually a good set of archi­
tectural pieces. efficient and technically 
clever, that met real intelligence needs.* l 
Budget pressures prompted efforts at con-
50hdation. using fewer basic satellite sys­
l4!ms But no such effort at consolidation 
was to be successful because, despite some 
mutually reinforcing overlaps in capabil­
ity, each of the-systems possessed a 
unique basic function that the others could 
not perfonn at all-a testimony to the 
ingenuity and insight that put them there. 

'ON 
1
·1RO Alexander H. Fla.. said. "There was a plan. 

~ lhough like all long-range planning it evolved over time 
Part1cularl\' 1n COMll'<'T collect10n>. but tn manv 
~l>e<:ts th~ architecture was envisioned 1n cn.ui.e outline 

om the befl'lnnrng • 

E~ l. -1. , 
·~ - - ' : 

The NRO Program Offices as 
Managers of Satellite Projects 

The NRO SlGINT Program Offices 
shared a short chain of command. high 
motivation. a sense of team spirit. and a 
sense of urgency They also worked in 
total secrecy. It was a management env1· 

ronment that the participants say was 
unusually rewarding and unlikely ever to 
be repeated. 

In SIGINT satellite development. the 
Office of the Secretary of Defense staffs and 
the Army and Air Force staffs (but not the 
Navy, initially I were removed from the 
management chain by the establishment 
of the SAMOS Project Office !later the Dir­
ector of Special Projects. SAFSPl. reporting 
to the Secretary of the Air Force, in late 1960. 
This Presidential decision effectively froze 
out all other participants and provided for 
a short chain of command and quick deci­
sions. first for the Air Force's SA.l'vIOS 
Project. This organizational precursor 
became the NRO. established formally in 
1962. From 1962 on. all SIGINT satellites, 
including Air Force, Navy. and CIA satel­
lites. would be developed and operated by 
the NRO 

The creation of the NRO. and in par· 
ticular. the office of the Director of the 
NRO (ONRO >. harnessed the creative 
technical energies of the nation. The 
DNRO was empowered to work on the 
whole problem of providing satellite recon­
naissance for the country. That job, being 
covert. did not in itself. require the DNRO 
to do anything except work on the problems 
of developing and operating the nation's 
reconnaissance satellite fleet. The tying of 

rf!I 
H•ndiP .. ,J Br .,....,.,,..,tt.vr.xnHOlE­
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research and development ( R&Dl with 
operations. all under the DNRO. became 
the key to the whole plan. The genius was 
in defining the Job in this way. It provided 
a single forum to focus on how systems 
would work together. Consideration of 
engineenng pnnciples, along with cost and 
the desires of the individual participants. 
was possible. This approach allowed system-"' 
level and architectural decisions to be 
made cleanly. It saved valuable time in 
putting new designs into orbit and it 
ensured that the reconnaissance satellites 
of the United States would be technically 
superior. 

DNRO Alexander H. Flax said. "In my 
mind. t.yjng R&D to operations under the 
DNRO was essential. The NRO never had 
a pure R&D launch; all had some opera­
lional objective. Feedback from operations 
lO R&D was almost instantaneous. Given 
the rapid pace of the technologies involved, 
these characteristics were invaluable.~2 
Eugene Fubini reinforced this view: "The 
NRO was designed to relieve stresses: the 
fact that it has survived so long is a testi­
mony to the wisdom of those who set it up. "'3 

This management approach made 
possible the creative work by the Directors 
of Programs A. B. and C. who similarly 
had both operational and R&D work blended 
under their operating charters. Within the 
NRO. then. the work came to support the 
pnmary missions of the organizational ele· 
men ts that were to carry it out. 

The covert A.Ir Force (SAFSPl ele­
ments. Program A. based in Los Angeles. 
California. developed the WS-ll 7L-denved 

Top 
'-l•ndlr ,,,. 8>1"1 

The"e project:; 
all onginated in Air Force needs and inter­
ests. They were mostly carried out within 
the SAFSP offices in Los Angeles. with 
support easily arranged from the non­
covert, or "white." Air Force organizations 
for launch services. tracking. and commu­
nications. The DNRO was also the tinder 
Secretary of the Air Force"' and this was 
the key to a simple and effective manage­
ment arrangement for Director, Program A. 

He was working on projects of interest to 
the Air Force and he reported to the top of 
the Air Force's statutory chain of com· 
mand. Since the DNRO occupied an o\•ert 
pos1t1on-usuaJIJ Under Secretary of the 
Air Force--he had the obvious authority to 

provide the necessary direction to elements 
outside the NRO. This arrangement worked 
well but at a price. The Air Force people 
in Program A came to view themselves. 
and to be viewed by the rest of the A.ir 
Force. as "outside the system.~7 The DNRO 
was also in a difficult position, having to 
exclude from the management cham senior 
Air Force officers and others throughout 

• DNROsJoseph \' Charyk 11962-631. Brockway !\lcll!1Jlan · 
'1963·65l, and John L. McL;mu. Jr 11969-73i. sel"\·ed ~· 
Under 5.,cre1.arv oi the ~r force. Mclucas later sel"·~c.l 
as Secretary of the Air Force l l9iJ. 751 D'.'<RO Flax 
t 1965-691 wiu Assistant Secretary of 1he Air Force for 
R~s. ... rch and De•elopmenL and arranged for speciai 
authonties to carrv out his job. Other DN'ROs hal'e 
sel"\·ed as either Secretarv. Under Secretarv. or Ass1s1ant 
Secretary of the A.r fora';. · 

c All D1rec1ors of Program A. except one. retired in the 
rank held 1 hrigAdier general or major general! as Director 
of Special Pro1ects tSAFSPl. Lew Allen. Jr.. was the 
e1m:p11on: after servinK as Director of Special ProJeCts 
•m~ior general 197]. 721. he sPrved as Director. NSA 
<lieutenant l{CmeraL 1973· 7i l, and Ch1•f of Staff. Un1t~d 
States Air Force !general. 1978·621 

258 The 51GJNT Satellite Srory COMIN r '"" Ch•nnei• /nmrl~ 
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the Department of Defense who would 
normally be able to offer good counsel but 
who were excluded and knew it."' 4 

At the CIA. the Director of Program B 
had a different set of problems and moti-

EO 13526 3 3(b )( 11~25Yrs 

EO 13526 3 3(b )( 1 )>25Yrs 

EO 13526 3 3(b) 

and conceptual victory withm the NRO. 
But the CIA Director of Program B, with 

EO 13526 3 3(b)(1 )>25Yrs also lived in 
a complicated world, alienated from the 
larger CIA because of his affiliation with 
the '.\IRO. He. too. had his own problems 
of reporting to a line boss, the Deputy 
Director for Science and Technology in the 
CL.\. and by dotted line to the DNRO. an 
official of the Defense Department. His 
management chain was not as clean as for 
Director. Program A. but he had an advan­
tage: Director. Program B. was in the CIA 
and therefore was <.:loser to the require­
ments side of the Intelligence Community 
than were the other program managers. 

•'the ONRO rollaterallv reponed to the senior Air Fo~e 
lllanagcmenl. but for ~ost '.'/RO matters. reponing was 
t., the Secret~rv or Deput~· SeC"retary of Defense. 

The Navy's POPPY. originally 
designed to collect against land-based 
emitters, came under NRO control in 1962. 
and the role of ocean surveillance. late in 

1970. fit in well with the interests of'.\! avy 

sponsors outside the Program C offices. 
Still, the Director of Program C also had 
the problem of dual allegiance: he reported 
to the Chief of Naval Operat10ns. either 
through the Director of Naval Intelligence 
or. later. through the Chief of Naval 
~ateriel.6 His reporting line to the DNRO 
was a dotted line to an office that was 
really in the A.Ir Force. So the Director of 
Progr::im C h::id ::i slightly more compli­
cated life than Director of Program A. 
But the POPPY project proved of interest 
and value to the Navy and generally was 
well supported by both NRO Navy leaders.7 

These charters. arrived at through 
historical experience and by executive 
decisions of the DNRO. turned out to be 
very practical and productive. The 

EO 13526 3 3(b)(1)>25Yrs 

EO 13526 3 3(b)(1 )>25Yrs 

effective set of SIG INT satellites in an 
engineering and analytic sense and also 
matched the interests of their sponsoring 
development and acquisition agencies. 
AJtogether. the NRO management team 
consisted of highly m1ssion-onented pro­
ject offices. with extremely short lines of 
control to the decision makers. 

NSA, while not a builder of satellites. 
played a central role in the decision pro­
cess for new SIGINT systems. Gen Lew 
AJlen described it this way: "If the DNRO 
wants to make a major decision in the 
SIGINT world. he should have NSA on his 

loP. rPI 
H~ndlr "'• B't'E , N.i~lf,-.,:T.,,.fl'.HOlf­

CO,"l.1/.'VT o"''"' Ch"""~< ll:untlv 
BYf.OfQ':"'OJ 
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side and the CIA not opposed." From 1960 
to 1975. that set of conditions was always 
present. The DNRO had NSA working 
with him. supporting the recommended 
plan. 

the ClA got mto the planmng 
discussions too and did not question 
DNRO decisions after they were made.B 
So long as the DNRO did his homework. 
he could make his decisions stick. 

With the NRO jobs assigned and the 
organizational relationship established, 
the actual design and building of satellites 
in Program A and Program 8 were carried 
out by industrial contractors. The Navy's 
Program C POPPY satellites were built by 
the Naval Research Laboratory INRL1: 

were first 
built bv NRL and subsequently manufac­
tured by industrial contractor teams. In 
Program A. the SAFSP SIGINT project 
offices in-1sed a few people in the 
office for each project. In a matrix form of 
organi:z:auon. each project team was sup­

pon.ed by an SAFSP procu~f 
'1''"'P' a budget teaD' 

and an operations team 1-that 
worked with the tracking and communica­
tions network of the Air Force Satellite 
Control Facility <AFSCF> sites. Launch 
vehicles-the Atlas, Thor. and Titan deriv· 
atives-were procured by sending money 
to the "white" Air Force pro)ect offices in 
Los Angeles. This arrangement allowed 

lmllproject managers to concentrate on 
the SIG INT mission part of the job, which. 
because it revealed that reconnaissance 
was being carried out, was bought with 
covert or '"black" contracts. 

EO 13526 3 3(b )( 1 )>25Yrs 

The black contracts were adminis­
tered so as to comply with all procurement 
rules contained in Federal Statutes-the 
law-but with waivers from any of the 
implementing or reporting instructions of 
the US Department of Defense or the US 
Air Force that would have required disclo­
sure of the existence of the contracts to 
persons who were not working on them. 
The Director of SAFSP. as head of a con­
tracting agency, held his own warrant as a 
contracting officer and signed in that 
capacity on large procurements. These 
arrangements gave him effective control 
over every aspect of the reconnaissance 
side of his job and a way of getting support 
for all the other space-related needs 
through the "white- Air F'orce. which oper· 
ated the tracking network and the launch 
bases at Cape Canaveral and Vandenberg 
Air Force Base. 

The Air Forc-Jroject manager 
viewed himself as the head of a task force. 
with his main JOb bemg the leading of a 
team made up mostly of industnal con­
tractors. To motivate that team he used 
performance incentive contracting, devel­
oped for the photo satellites by BGen .John 
L. Martin, Jr .. I the "Martin Incentive") and 
then first applied to SIGINT satellites by 
BGen David D. Bradburn with Martin's 
close supervision. Under this approach, 
good performance by the contractor was 
linked to successful mission perfonnance 
rr the project succeeded. the fee would be 
high. If the project failed. the fee would be 
low. This direct coupling of the project goal5 

turned the contract into an important 
instrument of delegation. The contraetor 
team became an extension of thtlmlpro· 
ject office. 

Top r~t 
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Under the Martin Incentive. objective 
measures of performance, such as total 
days of successful operation and the per­
centage of usable mfonnation. were worked 
out m advance. With this system, if the 
satellite needed more testing on the ground 
to ensure it would work right in orbit, the 
contractor would do the testing on his own 
m1tiative. When all were confident, the 
launch would proceed. 

The Air Force. through.became 
responsible for operating each Program A 
satellite as it went into orbit. From that 
time on. the incentive provisions were 
especially useful. because contractor team 
members, experts on the mission. were on 
duty at the mission ground stations. pur­
suing the same goals in the contract origi­
nally laid out by the government project 
manager. If the Air Force manager 
decided to operate the satellite in a way 
that would place the vehicle at risk. the 
contractors affected by the planned action 
could choose either to accept the nsk and 
leave their incentive fees riding or to 

select the ~no-fault" option. with fees lower 
than for a full success tbut not zerol for 
the remainder of the flight. 

This Performance Incentive contract­
ing method made for simple. short con­
tracts. Air Force managers spent much of 
their time negotiating and administering 
these incentive provisions. Senior managers 
of the contractors also spent their time on 
the incentive provisions. before and during 
the life of the contract. This was time well 
5?ent because it constituted the heart of 
the delegation process. When all had 
agreed on the incentives. there was then 
no need for detailed government contract 

specifications, and contract changes could 
be made without fear by the government 
that some important performance goal 
might be lost. Government offices to 
administer the black projects were much 
smaller than equivalent offices adminis­
tering similar white programs because the 
more detailed specification process lcalled 
"configuration management" on the whitl' 
side> was not applied on the black side. 

To reiterate: The Program A SIG INT 
projects used a team approach, incentives. 
motivation. and simple contracts to dele­
gate the work to the contractor teams. In 
this way they made the contractors part or 
a task force. with the same prionties as 
the government managers. 

A set of special circumstances not usu­
ally found in the Air Force. in the opinion 
of MGen John Martin, Jr_, helped make 
this management structure successful: 

l. The effect of the increased respon­
sibility which such limited and com­
partmented management places on 
each of the participants. SAFSP cap­
tains typically had more responsibil­
ity than many colonels. 

2. The extent of continuity realized 
within the system. There were 
changes of station and specific Jobs. 
while maintaining essential continuity 
for both individual development as 
well as the organization's effectiveness. 

3. The extremely beneficial effect of 
many key people being in place long 
enough for the 'chickens to come 
home to roost'-to see the direct 

Ch.lOIE'r 9 2f.1 



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

,,,,!~~rt 
7 

... ,,RC< 1."Y 

results produced by the decisions 
which they made or m which they 
participated. 

4. The unique benefit of working in a 
closed· loop enterprise, where the end 
results are evident to all-where. 
although it's nice to be told that one's 
work is good, it's not necessary in 
order to know, for the entire results 
tell all there is to be wld: technicall'.)', 
operationally. financially; the ultimate 
in work incentive and job satisfacuon.9 

Secrecy was probably a help, on bal· 
ance, especially during the formative days 
of the NRO, between 1958 and 1962. when 
steps were taken to exclude the military 
services and the Office of the Secretary of 
Defense staff from the management chain 
The freedom not to be involved in routine 
R&D administration, more a question of 
shon decision-making channels than of 
secrecy as such, motivated those on the 
inside. The disadvantage was the ill will 
engendered among those on the outside, 
who were not taken into confidence. and 
whose cooperation was sometimes difficult 
to arrange. This was a continuing prob­
lem, par.icularly in the Air Force, because 
the SAFSP organization did not report 
through the Air Force Systems Command 
or the Air Force Staff in the Pentagon; to 
those on the outside, it often appeared that 
the SAFSP people and their CIA friends 
were using secrecy to keep others away for 
personal convenience rather than for any 
legitimate purpose. This difficulty-there 
were outsiders who knew generally what 
was going on and wanted more access and 
less secrecy-was a manageable problem 

--~-·-
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at the time but. with the passing of the 
Cold War, will lead to new looks at security 
policy. 

In this history, the real argument for 
short management channels was the 
urgency of the SIG INT satellite mission. 
The real argument for secrecy was the fear 
of Soviet dip,omatic intervention or 
attempts to interfere with the satellites: 
there was also the concern for compromise 
of intelligence sources and methods-the 
possible drying up of a SIG INT source 
when the Soviets became aware of our 
ability to use the radio frequency IRF1 sig­
nal. Secrecy made the job easier m most 
cases and helped to ensure the pnvacy of 
the short management channels. Both fac· 
tors were probably imponant to the 
results that were achieved. 

The NRO project teams. charged with 
building and operating SIGINT satellites. 
brought these new spacecraft into ex1s· 
tence m a short time and brought them to 
bear on the intelligence problems of the 
nation quickly and effectively. POPPY 
typic::illy achieved new models within one 

These shon times from concept to 
operation were remarkable and a testi· 
mony to the dedication and ski 11 of their 
government and contractor teams. These 
records were achieved in unique circum· 
stances-a one-time blending of threats to 
our national survival and technological 
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opportunity-and were made possible by 
an astute decision about how to organize 
for the job."' 10 

NRO and NSA Working Together 

In 1958. National Security Council 
lNSC) Directive Nu. 6 <NSCID r-io. 61 
placed NSA in charge of coordinating all 
US ELINT activity. This decision put NSA 
in a business it had not been in before; up 
to that time NSA people were really 
COl\'IINT specialists. not ELl:'.'JTers. This 
new assignment for NSA was resisted by 
many of the rank and fiJe in the CIA and 
in the military services. who were the tra· 
ditional ELINT collectors. users. and oper­
ators. By the 1960s, NSCID No. 6 also led 
to a conflict between NSA and the NRO 
over roles and missions: with the NRO in 
charge of satellite reconnaissance and 
NSA in charge of ELINT, who would be in 
charge of ELINT satellites'} This question 
came up again. and with more importance. 
when COMINT satellites became a reality. 
The answer was usually worked out by 
NROINSA teaming arrangements and 
agreements on a project-by-project basis, 
along the lines suggested by Gene Fubini 
in 1961: typically. the NRO would build 
and operate the satellites, and NSA would 
be the resident SlGI!\'T expert and process 
the satellite data for analysis by the 
Intelligence Community customers. 

At the end of the 1950s, NSA was 
recognized as the processor of satellite­
toltected SIGINT and that, too, was not 

• Th~re """"' nu dedicated R&D nights and no formal test 
~evaluation nu;:ht pro1?Tams This alone ri1stinguished 

0 Programs from almost all other R&D programs. 

d h ft I h h • • 
EO 13026 3 3(b)(1)>25Yrs • 

lnsktng-tnat is, gwmg detailed com­

mands to the satellites to direct their col­
lection operations--on the other hand. was 
more painfully sorted out. Eventually. 
tasking was defined in phases. authority 
ultimately resided in the US lmell1gence 
Board 1 USIB1. which delegated the 
detailed work of target selectmn and prior­
ities to its committees. The committees 
discussed and wrote the official require­
ments and set priorities which. m some 
cases. became extremely detailed. even 
awkward. and. at least in the early 1960s. 
inefficient. The NRO acquiesced to what 
many felt was an intrusion and. in 1962. 
set up the Satellite Operations Center 
(SOC> in the Pentagon. NSA. in turn. saw 
the SOC as usurping a traditional NSA 
role in managing the task..ing of SIG INT 
collectors. Later in 1962. NSA personnel 
were integrated into the NRO. both on the 

collection side I satellite planning and bud­
geting> in the Office of the Secretary of the 
Air Force. Space Systems !SAFSSl, and on 
the operational side, in the SOC. Then. in 
an evolutionary step, m 1968 the SIG INT · 
part of the· SOC provided a represent_ative 
to NSA offices at Fort Meade. Maryland. 
An amicable arrangement evolved: USIB 
was in titular control. 7 NRO was in con­
trol of the satellite vehicles, and NSA 
orchestrated target collection and. of 
course. did or arranged for all the SIGlNT 
process mg. 

'Actuallv. when one reV'!ews the voluminous detail m the 
more r~ent USIB files on SIGINT satellit.es. pan1C1.1larlv 
th•Hr ·Guidance on the NRP" published annually and 
then for five and then 10 vears in advance. one could con· 
dude that USIB. 1f not m«:-ontrol. certainly spent a lot of 
t.Jm~ 11nd resources att.empting control of SJG!NT satellite$. 

Chapter 9 263 



> 
i 

' 

NRO APPROVED FOR RELEASE 
12 JUNE 2015 

The mission ground stations IMGSsl 
were import.ant to the collaboration between 
the NRO and NSA. The GRAB/POPPY 
mission ground stations were primarilv at 
the Navy 

Satellite Control Facility <AFSCF} sites 
built by the Air Force for thP · 
SIGINT satellites. In 1966 

Top~c 
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did in fact make a determined and successful 
effort to get back into the business ofSIGll\I 
operational control. On 10 February 1968 
the Director of NSA. LGen Marshall S. 
"Pat" Carter. approved the establishment 
of the SIGINT Satellite Support Center 
(SSSCl at NSA Headquarters. Fort 
Meade. Maryland.'"' This was a special­
ized tasking center to focus and centralize 
all tasking for1f•f'f1P1 conceived bv 

EO 13526 3 5(c) Charlie Tevis and headed by 
who had developed much of the software 
himself. The SSSC was ongmally manned 
by approximately eight people to handle 
COl\UNT, ELI?\TT, and TELINT. In 
January 1972 two representatives from 
the NRO/SOC were integrated into the 
SSSC to operate certain phases of NRO 
tasking at NSA. By the summer of 1972 
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there were at least four NRO/SOC repre­
sentatives. mostly Air Force personnel, 
working jointly with NSA personnel in the 
SSSC."' 15 

The timing and personnel were just 
right for the SSSC to go into operation. 
The spirit of cooperation between NSA and 
the NRO was high under Carter and his 
Directors of Operations, Oliver Kirby and 
later MGen Joh . Morrison. Jr .. L'S Air 

NSA assistant to 
, remarked. NSA 

could not unilaterally have developed and 
begun operating its SSSC as pan of the 
NRO satellite control and tasking system 
either before or aft.er the late 1960s: earlier. 
the NSA wasn't capable: later. the NRO 
was better organized and probably wouldn't 
have relinquished control ofSIGINT satel· 
lite operations.16 Later, much of the task 

EO 13526 3 3(bl(1 l-,25Yrs 

EO 13526 3 3\b)(1 )~25Yrs 

The SSSC was ahead of its time. but 
it was not politically acceptable in the 
Intelligence Community. The US Intelli­
gence Board CUSIBl hierarchy-its SIGINT 
Requirements Subcommittee, especially­
did not like the SSSC. even though it was 
mtendcd to provide a mechanism for con­
solidating NSA recommendations on the 
SIGINT satellite collection requirements. 
As a part of an internal NSA reorganiza­
tion, the SSSC was formally disestablished 
on 18 September 1974. The 24-hour watch 
operations in SSSC were assimilated into 

EO 13526 3 3(b)(1 )>25Yrs 
7 The Operations Center for Mission Control cOC:'>fCl "'9 s 

established at NSA bv a memo sumed b\' John Md\1Bl1°"· 
Deputy Director of c;nttal lntell;gence: In &984 

Top t'I 
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The good times were when the lime­
light was shared-when each participant 
respected the other. 

o This sharing started in the early 
years. from 1958. between the Air w· as John Copley and 

remember so well. 

° Charlie Tevis and Raymond Potts 
remember that the good times over· 
whelmingly outnumbered the bad. 
and both cite the enthusiastic sup­
port of Deputy Director of NSA 
Louis Tordella as crucial through· 
out all those years, until Tordella's 
retirement in 1974. He set up 
direct accesslshort-cham management. 

0 NSA Director L.Gen Pat Carter, 
1965 to 1969. of course. encouraged 
team play. 

• DNROs Joseph V. Charyk '1962 to 
1963 J, Brockway McMillan ( 1963 to 
1965), Alexander H. Flax ( 1965 to 
1969>. and John L. McLucas <1969 
to 19731 also added to the coopera· 
ti ve spirit. 

• SAFSP key team leaders in the 
1960s and 1970s were BGen Bill 
King, Col Bob Yundt, LtCol Jack 
Sides. and MGen Dave Bradburn. 
Bradburn was among the first in 

SAFSP senior management to 
!:'Stablish a close collaborative 
working relationship between 
SAFSP and NSA. 

PL 86-36/50 USC 3605 

• LMSC leaders such as Bill 
Troetschel. Blll~C1Jtlt George 
Price. and'f•'s:awere team 
players who often acted as exten­
sions to the SAFSP project office:>. 

0 Bob Hennann, as NSA Chief, 1 high 
altitude 1 Satellite Programs in the 
1970s. then as Director of all NSA 
R&D. from mid·l973 to 1975. 
advised NSA not to try to take over 
He was instrumental in resolving 
NSAJAir Force and NSA!CIA 
problems. 

0 NSA Directors VAdm Laurence H. 
Frost 11960 to 19621, and VAdm 
Noel Gayler I 1969 to l 972 l tried to 
get control, while the Air Force and 
Army Directors of NSA. LGen 
Gordon Blake, US Air Force I 1962 
to 1965 l, Pat Carter. US Army 
C1965 to 19691. Samuel C. Phillips. 
US Air Force ( 1972!, and Lew 
Allen. US Air Force I 1973 to 19771. 
felt comfortable without getting 
complete control. 

So there was an ebb and flow of NSA/NRO/ 
CIA cooperation. George Cotter says he 
will always consider SIGINT satellites as 
the only SIG.gram where NSA was 
not master. and Potts believe that 
some Air Force and Navv airborne military 
SIGINT also belong 
in the same t NSA not driving) category. 

The CIA. from the early days of Bud 
Wheelon's arrival from the academic com· 
munity and industry, was a technical tiger. 
As Wheelon said, .. Killian and Land got to 
President Kennedy after the Bay of Pigs 

cr~I 
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when Allen Dulles was fired in November 
1961; so CIA was not gutted; instead. its 
technical capability was preserved and 
expanded."~ The Air Force and NSA then 
had real competition. So, tensions were 
bound to develop; they were resolved only 
when personalities allowed for cooperation 
or when the excitement of the job over­
whelmed the spirit of competitio·n. In the 
interviews conducted for this history, an 
opinion frequently proftered was that in the 
late 1970s and later years, interagency 
relat10ns became more formal and difficult. 

.. 

f . II . ,1'i1•1!1ltlt.flil nt o v1ew lactua y 10.. •••u• 
lwordsl could be summarized this 

way: "There are too many middlemen and 
we won't ever get back to the simple days: 
the systems are so large we can't do some 
very important jobs the way we used to do 
with small systems-we have lost that skill; 
and organizations have become so large. it 
1s easier not to do at all what. in the old days, 
was accomplished with a short discussion.~ 

Concluding Thoughts 

The story of the SIG INT satellites is 
first the story of decisions by national 
leaders: The creation of a Department of 
Defense. a Director of Central Intelligence. 
and a National Security Agency by President 
Truman: the arrangement to have the 
Director of Central Intelligence take full 
charge of setung priorities for military and 
civil intelligence operations by President 
Eisenhower: Eisenhower's creation of the 
US Intelligence Board <USIBl. the 

• Wheelon was thl' first CIA Oepul\· Director for Science 
and T.,chnology • ODS&Tt: preceding Wheelon were Herb 
• PPte • Sro,·ille and Don Chamberlain. who were the first 
and second CIA Deputy Directors for Research. 

2b8 The SIGINT S.Jtellite S1orv 

President's Scientific Advisory Committee. 
and the President's Foreign Intelligence 
Advisory Board; and Eisenhower·s initiation 
of what became the National Reconnais­
sance Office INROl. which brought ere· 
ative minds to assist the President in his 
stewardship over these crucial national 
secunty activities of the country. These 
decisions can now be seen as legacies of 
the very first importance--actions that 
shaped the manner in which the Cold War 
would unfold. 

The ob1ectives of President Eisenhower's 
~open Skies~ proposal were actually achieved 
at greater altitudes above national air­
space by the US space reconnaissance sys­
tems. Even though the Soviets never 
agreed to permit US reconnaissance air· 
craft to overfly their airspace, they did per· 
mit US reconnaissance satellites to overfly 
the Soviet Union and benefited b~· the 
same access for their satellites over the 
United States. This tacit cooperation was 
made possible by Eisenhower's three-track 
approach to organizing and carrymg out 
the US space effort. Assigning the manned 
and scientific space work to NASA, the 
standard military projects to the military 
services. and all space reconnaissance 
under a separate and coven organization 
was a brilliant organizational plan. By 
hiding the US reconnaissance effort under 
the NRO, the United States kept the diplo­
matic pressure off. Neither the Soviet 
Union nor the United States had to admit 
publicly that 1t was overflying the territorY 
of the other or that the sovereignty of its 
own territory might be ~violated.~ The 
tacit agreement served well. These initia· 
tives and activities would have been hard 
to negotiate and even harder for leaders to 
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agree to in public. So the plan was good, it 
worked, and It suited the spccinl circum­
stances of the Cold War perfectly. 

The SIGINT satelhtes that were built 
were good, too. They made a complemen­
taf}· set and provided our leaders with the 
information they needed to make crucial 
defense decisions. Especially on the Soviet 
ABM-the big question as to whether the 
Soviets could actually defend themselves 
against incoming US missiles !they could­
n't!J..-,..the answers were vital and they 
were provided in time to preserve the con­
fidence of US leaders in the deterrent 
power of their forces. 

These results meant that the leaders 
of the United States could wait and not be 
led by uncertamty into the disaster of a 
nuclear exchange. For the United States, 
this made possible the successful outcome 
of the Cold War. 
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Role of Digital Computing in 
SIGINT Satellite Collection 
Systems 

The role of digital computers in the 
development of SIG INT satellite collection 
systems can be appreciated through a 
review of digital computer development 
and the application of this development to 
processing of SIG INT data collected by the 
\'anous overhead satellite systems. 

The timeline in this appendix pre­
sents a brief outline of computer develop­
ment from 1935 to 1975. 

Chart l depicts the improvement in 

processing capacity at the National 
Secunty Agency (NSA) from 1960 through 
1971 as more powerful computers were 
developed and applied to the processing of 
SIGINT data from the first mostly experi­
men_tal programs of the early 1960s to the 
more sophisticated programs of the 1970s. 

Chart 2 demonstrates a similar trend 
h 

EO 13526 3 3(b)(1);25Yrs EO 1352614(~)<2SY~s.EO1 

Chart 3 is a measure of the increas­
ing data produced by the POPPY Program 
as its collection progressed from a single 

Top 
MJndle nd BYE 

satellite with a single frequencv band to 
multiole satellites with as man-y as•r·ntt1P 

EO 13526 3 3(b)(1) 

Chart 4 shows the total number of 
radar locations produced per year as the 
number of collection systems increased and 
became more sophisticated. Advanced 
techni ues • 
• 

possible. 

Chart 5 is u comparison of emitter 
location accuracy for the vanous SIGINT 
systems as they were developed. 

is a far cry from the 400- to 8.000-mile 
locations of the first POPPIES '"'treem 

EO 13526 3 3(b)(1 )>25Yrs 

Chart 6 reminds us that in addition 
to the digital processing applied to identifi­
cation and locat10n of SIGINT emitters. 
there was a parallel development in using 
digital techniques to glean the technical 
information from the narrow and wide 
bandwidth analog tapes produced in the 
same timeframe. 

EO 1. 4. • ·:·' 
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Digital Computer Evolution 

Date 

1935 

1944 

1946 

1950 

Event 

IBM 601 Multiplying Card Punch was developed. 1 These punched-c:ird 
machines were the backbone of the machine support for processing b_v NSAs pre­
ciecessor organizations, the Nav_v's Communications Supplementary Activities. 
Washington (CSAWl, and the Army Secunty Agency IASAl. 

Mark 1 relay computer was developed at Harvard under direction of Howard 
A.iken-2 

ENIAC. the first large, general· purpose electronic computer. which had 18.000 
"acuum tubes. stored oni)• 20 numbers. and was programmed by plugging large 
cables between registers, was developed by J. Pres per Eckert and John Mauchly 
at the Moore School of Electrical Engineering. Uni\'ersity of Pennsylvania. 1 

Engineenng Research Associates. Inc. (ERA>. delivered the first ATLAS computer 
(started in 1948> to CSAW in December 1950. The ATLAS digital computer was a 
large. vacuum-tube machine that used magnetic-drum storage with a capacity of 
16.384 words of24 bits <binary digits! each and had an access time of 17 mdi­
seconds.4 ATLAS I was the first parallel electronic computer in the US with 
drum memory. 

1952 ABNER I. developed by ASA engineers. became operational in 1952. ABNER l 
used mercury delay lines developed by Technitrol for ASA for memory, digital 
tape drives dev~loped by Raytheon. and a unique instruction set developed b,v 
ASA programmers and engineers. the first of which emphasized upon nonarith­
metic operations. ABNER was a serial computer similar in logic to SEAC and 
EDVAC. It was the most sophisticated computer of its time and was the first 
computer to perform computations simultaneously with input-output operations 
ABNER had the most complete complement of input-output capabilities of its 
time. including punchP.d cards. punched paper tape, magnetic tape. parallel 
pnnter. typewnter. and console. ABNER II. built for NSA by Technitrol 
Corporation. became operational in June 1955.s 

1953 The first ATLAS II computer was delivered to NSA (established on 4 November 
1952> in October 1953 by UNIVAC <ERA had been acquired by Remington Rand. 
Inc. in 1952. and L'NIVAC was formedi. The first ATLAS II computer used elec­
trostatic tubes for high-speed memory. 
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1954 The second ATLAS II computer delivered to NSA in November 1954 is believed 
to be the first magnetic-core-memory computer delivered. ATLAS II was 1.000 
times faster than ATLAS I, with the new magnetic-core memory.; 

1956 IBM 703 and UNIVAC 1103 are the first commercial digital computers to use 
magnetic-core storage.8 The UNIVAC Scientific 1103 was the commercial ver­
sion of the ATLAS 11.9 

1957 The first of five BOGART computers, built by Sperry Rand !Remington Rand 
and Sperry Corporation combined in 1955 to form Sperry Rand.), St. Paul. 
Minnesota. to specifications provided by NSA to provide data conversion. format· 
ting. and other special functions. was delivered to NSA, Fort Meade. in July 
1957. Work started on BOGART in July 1954. The BOGART computer used 
diode and magnetic-core logic with a 24-bit word size and had the capability to 
select any of three 8-bit portions of the word. The cycle time of the magnetic 
core memory was 20 microseconds. IBM 727 magnetic tape drives. which were 
becoming the industry standard. were also used. BOGART was probably the 
first US computer that was built using "design automation·· techniques. Many 
features of BOGART were carried over into the family of Navy Tactical Dat;i 
System computers. lo The BOGART computer was the first computer used by NSA 
in 1961 to process ELINT data collected by the Navy program \see Chapter 3l 

1958 SOLO. the first operational digital computer using transistors. was delivered to 
NSA in March 1958. ~SA recognized in January 1955 the potential for transis- , 
1nrc: tn r1>nl;ir1> "'-"Cuum tubes and formed a small group of engineers I including 

EO 13526 3 5(cl 
and Raymond Potts) to lead efforts using transistors and to 

form the nucleus ofwhal became the transistor generation. In June 1955 Philco 
Corpor:ition was awarded a contract to build a transistor machine usmg surface­
barricr transistors <a technology that was superseded by junction transistors) to 
duplicate the design of the ATLAS II computer. The SOLO transistor version of 
the ATLAS II computer operated with a clock speed of 1 megacycle and was con­
tained in a desk. compared to the 400 square feet of space required for ATL\S II. 
Philco marketed a commercial version of SOLO as the TRANSAC 1000. A 
larger, improved computer, the TRANSAC S-2000, based on the Na\'y CXPQ 
computer and later called Philco S-2000. was marketed with more success. ti 

1960 The first Control Data Corporation <CDC) 1604A computer was delivered. CDC 
was formed by William Norris and a small group of engineers from Remington 
Rand in 195 7. These engineers included Seymore Cray as the chief computer 
designer. Cray later formed Cray Research where he designed, built. and deliv­
ered the very large scientific CRAY computers. 
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1962 HARVEST. the most sophisticated model of the STRETCH senes of computers 
built by IBM. was delivered to NSA in February 1962.12 Construction of the IBM 
STRETCH series of computers started in 1955 with the design for the more 
capable HARVEST version to meet NSA requirements submitted m May 1957. 
The proposed HARVEST system was estimated to be HJO to 200 times faster 
than current equipment. The HARVEST system for NSA was basically the same 
as other STRETCH systems. with the following major additions: two additional 
banks of high-speed memory. with a 0.9-microsecond access time; a high-speed 
streaming unit to perform special statistical calculations; and the TRACTOR 
automatic, high-speed, high-capacity data storage system. TRACTOR consisted 
of three automatic tape-cartridge handling units. each capable of automatically 
seeking and extracting data under progTam control. The 160 tape cartndges. 
each using l.75-inch-wide tape with 3,000 bits per inch, co.uld store 88-billion 
characters. with an instantaneous information-transfer rate of 1.280.000 charac­
ters per second. The TRACTOR tape system was the first completely automaleci 
tape library. The system also pioneered the use of error-correcting codes an,d de­
skewing buffers. 

27" 

The logic technology used in IBM's 7000-series and subsequent models followed 
the STRETCH and HARVEST foundation. The 2-microsecond magnetic-core 
memory technology was used in IBM's 7090 and other computers. 13 
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Chart 1 

Processing capacity increases applied to satellite ELINT data 
at NSA, Fort Meade, Maryland. 
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Chart 2 
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Chart 3 
POPPY tapes processing. 
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Chart 4 

Num~r of radar locations produced per vear. 
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SIG INT Satellite Contributions to Understanding Soviet Antiballistic Missile/ 
Anti-Earth Satellite IABM/AES> Radar System Capabilities 
Date Mission ABM/AES Information Developed 

A.pr hO U-2 photography 

1%1 Satellite photo 

7 .\ug h 1 GRAB/DYNO 2 

28 Oct 62 

26 ;un 63 

~:' '\lov 63 EO 13526 3 3(b)(1)>2 

11 Jan 6-l POPPY 3. 
EO 13526 3 3(b)(1) 

27 Ian 6-l MOON BOUNCE 

••ttttprogram 

25 Dec 64 POPPY 5. 
EO 13526 3 3(b)( 

Twu HEN ROOST r.idars. one HEN HOUSE r.:idar. J HEr\: NEST 
radar. and two HE1' EGG radars . .:ill thou11.ht lo be tr.:ick1ng r.:id.u~. 
were photoi.:raphed ;it the researc.>1 Jnd development comµJe, 
under cons1ruct1on .11 Sary Shagan. 1 

BIG SCREEN consrrurnon oetected. 0 

EO 13526 1 4\c)<2 Using .a series oi intercepts in the band made 
dunnR POPPY 5 operations. Na1io11d1 .>~umv "Kt'111-v INSA> analy~ts 

EO 13526 1 4(c)<25Yrs, EO 13526 3 5(c 1 

Satellites provided the only signal collecllon oi Soviet :\BM radar~ 

uncil the MOON BOUNCE 1ntercep1 arranged by NSA and the 
Naval Research Laboratory INRU. 

EO 13526 3 3(b)\1)>25Yrs, EO 13526 1 4(c)<25Yrs EO 13526 3 5(c) 
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SIGINT Satellite Contributions to Understanding Soviet Anti ballistic Missile/ 
Anti-Earth Satellite <ABM/AES) Radar System Capabilities 
Date Mission ABM/AES lniormation Dt'velooed 

! Feb 65 POPPY 5. 

9 Mar b5 POPPY b, 

'"'tl"'' 

EO 13526 3 3(b)( 

and 
21 Dec 66 
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SIGINT Satellite Contributions to Understanding Soviet Antiballistic Missile/ 
Anti-Earth Satellite (ABM/AES) Radar System Capabilities 
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SIGINT Satellite Contributions to Understanding Soviet Anti ballistic Missile/ 
Anti-Earth Satellite (ABM/AES) Radar System Capabilities 
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Soviet and Chinese Radar and Communications Signals 

Radars 

US/NATO Name 

•

!HEN HOUSE J) 

CHEN HOUSE 10 
BACK NET 

BALL GUN 
BAR l.OCK 

BEER CAN 
BIG BAR 

BIG MESH 
BIG NET 
BIG SCREEN 

iEN HOUSEJ 

HEN HOUSE) 

CROSS OUT 
DOG HOUSE 

DRUM TILT 
EGG HEAD 

FAN SONG. C-band 

FAN SONG. S-band 

F'IRE CAN 
fLAT FACE 

FLAT TWIN 

FULL TIME 
CIN SLING 

function 

Sov1e1ABM.1;1rgt>I ,1cqu1s111on .ind lrackinA 

Soviet ABM, target acquisition and tracking 
Sov1er .:JCquis11ion radar lor the SA-5 GAMMON ~un.1n•-1ri-.1ir-

missile 1SAM1 sys1em 

Sovier shipborne surface search 
Sov1e1 early warninA 

Soviet early warning, ground-controlled intercepl 
Soviet earh· w;umni; 

Soviet early warning 
Sovie! shipborne early warnin~ 

Soviet ABM target warning 
Sovie! ABM. 1ar~e1 .icqu1~i11on .ind !racking 

Soviet ABM 

Soviet ABM. tarAel acquisition and tracking 

Soviet ABM, target acquisillon and tracking 
Soviet target tracking ior the GALOSH an1iballis11c missile 

(ABMi system 

Soviet early warning 
Sov.ie1 target acquisition ior lhe GALOSH ABM svstem 

Soviet antiaircraft fire·conlrol 
Soviet believed slewable phased array 

Soviet target tracking and missile guidance for SA-2 GUIDELINE 
SAMs also used in the People's Republic of China (PRO 

Sov1e1 target tracking and missile guidance ior SA-2 SAMS 

Soviet antiaircraft fire control 
Sov1e1 early warning for anriaircraft iire control 
Soviet target tracking with coherent radio frequency, believed to 

emit from a slewable phased array 

Soviet early warning 
fRC. target-tracking radar associated with the CSA~ 1 SAM system 

l'rab/e co11t1nuesJ 
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Radars 

US/NATO Name 

GUN DISH 

HEAD LIGHTS 

HEAD '.'JET 
HEN EGG 
HEN HOUSE I 

HEN HOUSE II 

HIGH SIEVE 

LONG TRACK 

LOW BLOW 

MOON MAT 
,..,,,UFF COB 

NYSA-C 

PART TIME 

PAT HANO 

POP GROLP 

ROCK CAKE 

SHEET BEND 

SHIP WHEEL 
SHOCK SING 

SLIM NET 
SNOOP SLAB 

SNOOP TRAY 
SQUARE P.'\IR 

STRAIGHT FLUSH 

STRIKE OUT 

STONE CAKE 

TALL KING 

THIN SKIN 

TOKEN 

TOP ROOST 

ror ).-\IL 

TOP TROUGH 

TRY ADD 

YOYO 
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Function 

Sov1t'I ... h1pborn(• .lnl1,1irn.11t 

SoviPt srupborne target tracking and m1s\ile guidance ior 

the SA-N-3 missile 

Sov11•I ... h1pllornl' ,ur .,t',lrch .ind l'.:lrlv w.1rnm~ rur ilw S.-\. '\:.I 

Soviet ABM 
Suv1t'I AH/\.' 1.1rgL•l-lr.H kin)!: Iii~ 7Z. tormprlv !:H..iE U .ind HVO I 

Soviet ABM target-tracking; 837SZ. formerly BVFW and T5136 

Sov•l'I •h1phmnl' ... un.ice ~e.irrh 

Soviet target acquisition radar associated with SA-4 CANEF. 

SA-6 GAINFUL. and SA-8 GECKO SAM systems 

Sm·1t>l t,ir~e1-1r.u:-l.m.i: cacfor ,1ssuci.11ed "•lh 1lw SA- I C( )A~·\,\\ 

Early warning copy US SCR-270 
Sov1t'I )h1phome .rnl1Jircr.11r i1re tonlrol 

Polish early warning 

SO\'lt'I t'Jrlv warning 

Soviet target-tracking for the GANEF SA-4 SAM system 

So,·1t>I sh1pbornt> SA·N·4 m1i.s1le guidance. 1,ugt•1.rr.1d.ing 

Soviet height finder 
Sov1e1 co;:m.11 ~urve11l,1nce r.1d.1r .1s~ou;ued w11h the SS-ZS 

;urr,1ce·10-sun.Ke missile w<.lt'm 

Soviet missile beacon-tracking/instrumentation 
PRC eJr!v wJrnini.: ,1.,~oc1ared with lhe SA· I 

Soviet shipborne surface search/target acqu1s1t1on 

Soviet suhmarinE>-horne nav1i::a11on 

Soviet submarine-borne navigational radar 
T8856 Soviet t.iri;et-rrackine\ racl.lr ror the SA-5 m1~s1le !ivo;tern 

Soviet target-tracking radar associated with the SA-6 missile system 

Sovie! early warnini:: 

Soviet height finder 
Sov1e1 earlv warning 
Soviet height finder as5.0Ciated with the SA-4, SA-6, and SA-8 

Soviet early warning 
Soviet ABM target-tracking. can track multiple t.arsets 

Soviet sn1pborne tor SA-N-3 

Soviet shipborne early warning 
Soviet rargeHracking, m1~s1le tracking. Jnd guidJnce ior the 

GALOSH AOM system 

Soviet target tracking for GUILD SA-1 SAM ..--
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Communications Signals 

US/Soviet Name Soviet 

Radio Frequency Ranges 

pe 

HF 1high irequencyJ 

VHF (very high frequency! 

UHF 1uhrJh11-:h rrequencv1 

S.band 

C·band 

X-band 
SHF fsuperh11~h trequencv1 

Function 

R.tnge 

3-30 MHz 

30-300 MHz 
300-3.000 MHz 

2.000-4.000 MHz 
4.000-o.OOO MHz 

8,000-10,000 MHz 
3-30 GHz 

Top 
HJndlt \'IJ 8 'ft!l. 

COMrNT rol Chdnnrls .lotflll,., 
BYE .~i~.-,.,, 

EO 1.4.(c) 
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Frequency• 

Wavelength 

l 00- 10 meters 

10·1 meter 

J m 10 IOcm 

10 cm 

5cm 

3 cm 

10-1 cm 
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Full-Text References 

Explanatory note to full-text docu­
ments: Nat10nal Security Council 
Intelligence Directive 6 !NSCID 6l, dated 
15 September 1958, delegated to NSA the 
authority to organize and control all US 
electronic intelligence <ELINTl intercept 
and processing. The 1958 version of this 
NSCID added ELINT to NSA's responsibil­
ities, and since this directive was written 
before SIG INT began to use space vehicles. 
references to ~satellites" are neither specif­
ically included nor excluded. As a result of 
a Presidential reorganization in 1971, 
NSCID 6 was rewritten; the 1972 revision 
of the directive delineates NSA's responsi­
bilities on control of the intercept payload 
and processing of data collected by SIG INT 
satellites. This appendix contains both an 
extract from the onginal NSCID 6 on the 
mission, administration, and specific 
responsib11it1es of NSA and its director and 
a copy of the 17 February 1972 directive. 
<Ref: Page 60. NSA in Space.l 

The following documents are repro­
duced here in full text: 

Extract from National Security 
Council Intelligence Directive 6, dated 15 
September 1958. paragraphs 6 and 7. 
<Ref: Appendix N, NSA tn Space.) 

Top 
H•ndlt! •·•J 8 Yf 

Full text of National Security Council 
D1rect1ve6.dated 17February 1972. tRef: 
Appendix N. NSA in Space.I 

Memorandum signed by Secretary of 
Defense Robert S. McNamara. dated 6 
September 1961. attaching letter from 
Deputy Secretary of Defense Roswell L. 
Gilpatric to Director of Central Intelligence 
Allen W. Dulles. dated 6 September 1961. 
subject: Management of the National 
Reconnaissance Program. 1 Ref: Appen-
dix P. NSA in Space. l 

Memorandum from the Secretary of 
Defense, subject: Space Vehicle 
Electronics Intelligence Program. dated 20 
October 1961. (Ref: Appendix Q, NSA in 
Space.i 

Tordella-Scoville-Charyk agreement, 
dated 25 May i962. tRef: Appendix R. 
NSA in Space.1 

Agreement for Reorganization of the 
National Reconnaissance Program. dated 
11 August 1965, signed by Deputy 
Secretary of Defense Cyrus Vance and 
Director of Central Intelligence W. F. 
Raborn. (Ref: Appendix S, NSA in Space.) 

Memorandum from Chief of Naval 
Operations, subject: System POPPY, reas­
signment of responsibilities for." dated 21 
January 1963. (Ref: Appendix T, NSA zn 

Space.) 

COMI onrtol C""1flt'ls (Oonll• 
8Yf.Ql97/04 
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NRO/NSNCIA/USN Management 
Agreement for the POPPY System. dated 5 
November 1971. <Ref: Appendix U. NSA 
in Space.) 
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EXTRACT FROM NSCID 6, DATED 15 SEPTEMBER 1958 

''6. The National Security Agency 

a. The COMINT and ELINT missions of the National 
Security ~qency (NSA) shall be to provide an effective, unified 
organization and control of the (1) COMINT and (2) ELINT 
intercept and processing activities of the United States, to 
provide for integrated operational policies and procedures 
pertaining thereto and to produce COMINT information and ELINT 
information in accordance with objectives, r~quirernents and 
priorities established by the u.s. Intelligence Board. 

b. NSA shall be administered by a Director, designated 
by the Secretary of Defense after consultation with the Joint 
Chiefs of Staff, whose appointment shall be for a term of four 
years. The Director shall be a career commissioned officer 
of the armed services on active or reactivated status, and 
shall enjoy at least 3-star rank during the period of his 
incumbency. The Director shall have a civilian Deputy. 

7. The Director, National Security Agency. 

a. The Director of NSA shall be responsible for 
accomplishing the mission of NSA. For this purpose all 
COMINT and ELINT intercept and processing activities of the 
United States are placed under his operational and technical 
control. When action by the Chiefs of the operating agencies 
of the Services or civilian departments or agencies is required, 
the Director shall nonnally issue instructions pertaining to 
COMINT and ELINT operations through them. However, because of 
the unique technical character of COMINT and ELINT operations. 
the Director is authori%ed to issue direct to any operating 
elements under his operational control task assiqnments and 
pertinent instructions which are within the capacity of such 
elements to accomplish. He shall also have direct access to, 
and direct communications with, any elements of the Service 
or civilian COMlNT or ELINT agencies on any other matters of 
operational and technical control as may be necessary, and he 
is authorized to obtain such info:nnation and intelligence ... 

HANDLE VIA BYEMAN/TALENT KEYHOLE 
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MEMORANDUM FOR 

NATIONAL SECURITY COUNCIL 
Washington, D.C. 20505 

The Secretary of State 
The Secretary of the Treasury 
The Secretary of Defense 
The Attorney General 
The Director of Central Intelligence 

February 17, 1972 

The Director, Office of Science and Technology 
The Chairman, President's Foreign Intelligence Advisory 

Board 
The Chairman, U.S. Atomic Energy Com.mission 

SUBJECT: Issuance of Revised NSCID's 

In accordance with the President's memora.ndUlll of November 
5, 1971, directing a reorganization of the intelligence 
community, the staffs of the NSC, DCI, and OMB, in consultation 
and coordination with the President's Foreign Intelligence 
Advisory Board, have prepared revisions of National Security 
Council Intelligence Directives 1-B. These revisions have 
been approved, and the revised NSCID-6 is attached. This 
supersedes all previous versions of this NSCID. 

The revised Nscro•s l-5 and 7-8 have been distributed 
separately. 

/SI 

Henry A. Kissinger 

Attachment 

cc: The Director, Office of Management 
and Budget 

HANDLE VIA BYEMAN/COMINT CHANNEIS JOINTLY 

TOP SECRET 
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TOP SECRET-

NATIONAL SECURITY COUNCIL INTELLIGENCE 
DIRECTIVE NO. 61 

SIGNALS INTELLIGENCE 
(Effective 17 February 1972) 

Signals Intelligence (SIGINT) , which comprises Communica­
tions Intelligence (COMINT) and Electronics Intelligence (ELINT) 
and the activities pertaining thereto.are national 
responsibilities and must be so organized and managed as to 
exploit to the maximum the available resources of the 
Government, to satisfy the intelligence needs of the National 
Security Council and the departments and agencies of the 
Government, and to provide for efficiency and economy in the 
use of technical resources. Therefore, pursuant to the 
National Security Act of 1947, as amended, the National Security 
Council authorizes and directs that SIGINT activities shall be 
conducted as prescribed herein. 

l. Definitions 

For the purpose of this directive, the terms "Communica­
tions Intelligence" or "COMINT" shall be construed to mean 
technical and intelligence information derived from foreign 
communications by other than the intended recipients. 

COMINT activities shall be construed to mean those 
activities that produce COMINT by the collection and processing 
of foreign communications passed by radio, wire or other 
electromagnetic means, with specific exceptions stated below, 
and by the processing of foreign encrypted communications, 
however transmitted. Collection comprises search, intercept 
and direction finding. Processing comprises range estimation, 
transmitter/operator identification, signal analysis, traffic 
analysis, cryptanalysis, decryption, study of plain text, the 
·fusion of these processes, and the reporting of results. 

COMINT and COMINT activities as defined herein shall 
not include (a) any intercept and processing of unencrypted 
written communications, press and propaganda broadcasts, or 
(b) censorship. 

1 This Directive supersedes NSCID No. 6 dated 15 September i958, 
revised 19 January 1961. 

HANDLE VIA BYEMAN/COMINT CHANNELS JOINTLY BYE-034-72 
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ELINT activities are defined as the collection (observa­
tion and recording) , and the processing for subsequent 
intelligence purposes, of information derived from foreign, 
non-communications, eleetranagnetic radiations emanating from 
other than atomic detonation or radioactive sources. ELI~T 
is the technical and intelliqence information product of ELINT 
activities. 

2. The Director of Central Intelligence 

consistent with his responsibilities as set forth in 
NSCID Nos. 1, 2 and 3, the Director of Central Intelligence 
shall: 

a. Establish with the advice of the United States 
Intelligence Board and issue appropriate intelligence 
objectives, requirements and priorities to guide the conduct 
of all United States SIGINT activities. 

b. Review the needs and performance of United States 
SIGINT activities as a basis for preparinq a consolidated 
intelligence pr09ra.m budget. 

c. Establish policies and procedures for the conduct 
of SIGINT arrangements with foreign governments with the 
advice of the United States Intelligence Board. 

d. Develop and establish policies and procedures for 
the protection of SIGINT including the degree and type of 
security protection to be given SIGINT activities through the 
protection of information a.bout them or derived from them, 

3. The Secretary of Defense 

a. The Secretary of Defense is designated as 
Executive Agent of the Government for the conduct of SIGINT 
activities in accordance with the provisions of this directive 
and for the direction, supervision, funding, maintenance and 
operation of the National Security Aqency. The Director of the 
National Security Agency shall report to the Secretary of 
Defense and shall be the principal SIGINT advisor to the 
Secretary of Defense, the Director of Central Intelligence, and 
the Joint Chiefs of Staff. The Secretary of Defense may 
delegate in whole or part authority over the Director of the 
National Security Agency within the Office of the Secretary of 
Defense. 

HANDLE VIA BYEMAN/COMINT CHANNELS JOINTLY . BYE- 0 3 4-72 
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b. The Secretary of Defense may determine, after 
consultation with the Secretary of State and the Director of 
Central Intelligence, that a SIGINT matter forwarded by the 
Director of Central Intelligence to the National Securi~y 
Council for decision presents a problem of an emergency nature 
and requires immediate action. His action will be 1mplemented 
and will govern, pending a decision by the National Security 
Council. 

4. The National Security Agency 

a. There is established under the Secretary of Defense 
and subject to his authority and control a National Security 
Agency with a Director who shall be head thereof and a Deputy 
Director who shall act for, and exercise the powers of, the 
D~rector during his absence or disability. The Director and 
Deputy Director shall be designated by the Secretary of 
Defense subject to the approval of the President. The duration 
of their appointments shall be at the pleasure of ·the President. 
The Director shall be a com.missioned officer of the armed 
services, on active or reactivated status and shall enjoy not 
less than three star rank during the period of his incumbency. 
The Director shall have a Deputy who shall be a career civilian 
with SIGINT experience. 

b. It shall be the duty of the Director of the 
National Security Agency to provide for the SIGINT mission of 
the United States, to establish an effective unified 
organization and control of all SIGINT collection and process­
ing activities of the United states, and to produce SIGINT 
in accordance with Qbjectives, requirements and priorities 
established by the Director of Central Intelligence with the 
advice of the United States Intelliqence Board. No other 
organization shall enqaqe in SIGINT activities except as 
provided for in this directive. 

c. Except as provided in paragraphs 5 and 6 of this 
directive, the Director of the National Security Agency shall 
exercise full control over all SIGINT collection and processing 
activities, except the operation of mobile SIGINT platforms 
which will normally be exercised through appropriate elements 
of the military command structure. Th.e Director of the 
National Security Agency is authorized to issue direct to any 

HANDLE VIA BYEMAN/COMINT CHANNELS JOINTLY BYE-034-72 
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operating elements engaged in SIGINT operations such instruc­
tions issued by the Director under the authority provided in 
this paraqraph shall be mandatory, subject only to appeal to 
the secretary of Defense. 

d. In consonance with the aims of maximum overall 
efficiency, economy and effectiveness, and to the extent he 
deems necessary and desirable, the Director shall centralize 
and consolidate the performance of SIGINT functions for which 
he is responsible. To this end, there is established a Central 
Security Service under the Director of the National Security 
Agency, which shall be organized in accordance with a plan 
approved by the Secretary of Defense. It shall be principally 
collection oriented and shall include SIGINT functions 
previously performed by various Military Department and other 
United States governmental elements enqaged in SIGINT activities. 
The Director of the National Security Agency shall determine 
the appropriate division of responsibilities among the elements 
under his direction. 

e. The Armed Forces and other departments and agencies 
often require timely and effective SIGINT. The Director of 
the National Security Agency shall provide information requesteq 
taking all necessary measures to facilitate its maximum 
utility. As determined by the Director of the National 
Security Agency or as directed by the Secretary of Defense, 
the Director of the National Security .Agency shall provide 
such SIGINT either through the direction of activities under 
his control or through the delegation to an appropriate agent 
of specified SIGINT facilities and resources from among the 
elements under his direction for such periods and for such 
tasks as appropriate. 

f. Specific responsibilities of the Director of the 
National Security Agency include the following: 

(1) Formulatinq necessary operational plans, 
policies and procedures to provide for integrated operations. 

(2) Ha.na9inq SIGINT resources, personnel and 
programs. 

(3) Conducting research and development to meet 
the needs of the United States for SIGINT. 

HANDLE VIA BYE.MAN/COMINT CHANNELS JOINTLY 
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(4) Determining and submitting to the authorities 
responsible for logistic support for activities under his 
control requirements together with specific recommendations as 
to what each of the responsible departments and agencies of the 
Government should supply. 

(S) Prescribing within his field of authorized 
operations requisite security regulations covering operating 
practices, including the transmission, handling and 
distribution of SlGINT material within and among the elements 
under his control; and exercising the necessary monitoring 
and supervisory control to ensure compliance with the 
regulations. 

(6) Providing the Director of Central Intelligence 
with such information as he may require on the past, current 
and proposed plans, programs and costs of the SIGINT activities 
under the control of the Director of the National Security 
Agency. 

g. The intelligence components of individual 
departments and agencies may continue to conduct direct liaison 
with the National Security Agency in the interpretation and 

i · amplification of requirements and priorities within the 
framework of objectives, requirements and priorities established 
by the Director of Central Intelligence. 

l 
1 

h. It is the intent of this directive that the 
National Security Agency not engage in the production and 
dissemination of finished intelligence, but be limited ta the 
production and dissemination of COMINT and ELINT. 

5. Relationship to other SlGlNT Activities 

a. The Director of Central Intelligence with the 
advice of the United States Intelligence Board shall determine 
the requirements and priorities for collection by SIGINT 
satellites that shall be developed, launched and maintained 
in operation by the National Reconnaissance Office. The 
Director of the National Security Agency, with respect to his 
technical and operational control of the intercept payload, 
and the Director of the National Reconnaissance Office, with 
respect to his control of spacecraft operations, shall provide 
for the tasking of these satellites based on guidance provided 

HANDLE VIA BYEMAN/COMINT CHANNELS JOINTLY BYE-034-72 
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by the Director of Central Intelligence. The National Security 
Agency shall process the collected data. 

b. Nothing in this directive shall be construed to 
encroach upon or interfere with the unique requirements for 
clandestine operations covered under NSCID No. 5. Those 
SIGINT collection and processing activities (other than 
cryptanalysis) that are specifically designated by the Director 
of Central Intelligence to be essential and integral to the 
operation of clandestine espionage and counterintelligence 
activities abroad, includinq arrangements with foreign 
clandestine services, shall be conducted under the provisions 
of that directive. To the extent practicable, however, 
information pertaining to the activities and derived therefrom 
shall be handled so as to give suitable protection to related 
SIGINT activities. Material collected Wlder these circumstances 
that would have been considered COMINT or ELINT will be passed 
to the National Security Agency to the extent desired by the 
Dit·ector of the National Security Agency as soon as special 
requirements of the collector have been satisfied. 

c. The Director of the National Security Agency shall 
conduct such COMINT and ELINT activities as are required to 
support electronic warfare activities. The conduct of such 
search, intercept, direction-fxnding, range-estimation, and 
signal analysis of non-conununications electromagnetics 
radiation as must be undertaken to permit immediate operational 
use of the information in support of electronic measures and 
countermeasures and rescue operations, if delegated by the 
Director of the National Security Agency, shall be the 
responsibility of the Military Departments or Commands, as 
appropriate. The responsibility for such activities with 
respect to electromagnetic radiations of COMINT interest shall 
normally not be delegated and shall remain the responsibility 
of the Director of the National Security ~qency. 

6. The Federal Bureau of Investigation 

Nothinq in this directive shall be construed to encroach 
upo~ or interfere with the unique responsibilities of the 
Federal Bureau of 1nvesti9ation in the field of internal 
sec·.irity, including· such intercept and processing activities as 
may be undertaken by the Federal Bureau of Investigation in 
connection with its functions. 
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THE SECRETARY OF DEFENSE 

Washington 

MEMORANDUM FOR THE SECRETARY OF THE ARMY 
THE SECRETARY OF THE NAVY 
THE SECRETARY OF THE AIR FORCE 

6 September 1961 

THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING 
THE CHAIRMAN OF THE JOINT CHIEFS OF STAFF 
THE GENERAL COUNSEL 

SUBJECT: ~ Assistant for Reconnaissance 

Reference the attached Agreement between the Secretary 
of Defense and the Director of the Central Intelligence Agency 
entitled Management of the National Reconnaissance Program. 

The Under Secretary of the Air Force is hereby designated 
my Assistant for Reconnaissance, and is delegated full 
authority for management of this program. In this regard, he 
will act as my direct representative both within and outside 
the Departrrent of Defense. He will be given any support 
that he requires from normal staff elements, although these 
staff elements will not participate in program matters 
except as he specifically requests. He will, however, keep 
pertinent key officials infonned on a regular basis on the 
status of these programs. 

Because of the extreme sensitivity of the projects involved 
in the National Reconnaissance Proqram, particular care must 
be taken to protect the Security of the arrangements described 
herein. The existence of the referenced Agreement, its contents 
and the organizational implementation employed for its 
execution are all classified TOP SECRET. This information will 
not be disclosed to anyone to whom such disclosure is not 
mandatory in order to carry out actions required by the terms 
of the referenced Agreement or by my Assistant for 
Reconnaissance in carrying out his responsibilities in the 
National Reconnaissance Program. 
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All Department of Defense satellite or overflight 
photographic reconnaissance, mapping, geodesy, and electronic 
signal collection programs will be handled in accordance with 
the reference.d Aqreement. and existing project assignments 
will be brought into conformity and present directives will be 
revised at the earliest date that such action can be taken 
with plausible overt appearance. 

A new public relations policy for satellite launches will 
be announced as a separate action to minimize political 
vulnerability of these programs. 

Robert S. McNamara 

l Att. 
Agreement 

Page 2 
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THE SECRETARY OF DEFENSE 
Washington 

The Honorable Allen W. Dulles 
Director of Central Intelligence 
Washington, D.C. 

6 September 61 

Re: Management of the National Reconnaissance Program 

Dear Mr. Dulles: 

This letter confirms our agreement with respect to the 
setting up of a National Reconnaissance Program (NRP), and the 
arrangements for dealing both with the management and 
operation of this program and the handling of the intelligence 
product of the program on a covert basis. 

1. The NRP will consist of all satellite and overflight 
reconnaissance projects whether overt or covert. It will 
include all photographic projects for intelligence, geodesy 
and mapping purposes, and electronic signal collection projects 
for electronic signal intelligence and corranunications 
intelligence resulting therefrom. 

2. There will be established on a covert basis a National 
Reconnaissance Office to manaqe this program. This office will 
be under the direction of the Under Secretary of the Air Force 
and the Deputy Director (Plans) of the Central Intelligence 
Agency acting jointly. It will include a small special staff 
whose personnel will be drawn from the Department of Defense 
and the Central Intelligence Agency. This office will have 
direct control over all elements of the total program. 

3. Decisions of the National Reconnaissance Office will be 
implemented and its management of the National Reconnaissance 
Program made effective: within the Department of Defense, by 
the exercise of the authority delegated to the Under Secretary 
of the Air Force~ within the Central Intelligence Agency, by 
the Deputy Director (Plans) in the performance of his presently 
assigned duties. The Under Secretary of the Air Force will be 
designated Special Assistant For Reconnaissance to the Secretary 
of Defense and delegated full authority by me in this area. 
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4. Within the Department of Defense, the Department of 
the Air Force will be the operational agency for mana9ement 
and conduct of the NRP, and will conduct this program through 
use of streamlined special management procedures involving 
direct control from the office of the Secretary of the 
Air Force to Reconnaissance System Project Directors in the 
field, without intervening reviews or approvals. The 
management and conduct of individual projects or elements 
thereof requiring special covert arran9ements may be assigned 
to the Central Intelligence Agency as the operational agency. 

5. A Technical Advisory Group for the National 
Reconnaissance Office will be established. 

6. A uniform security control system will be established 
for the total program by the National Reconnaissance Office. 
Products from the various programs will be available to all 
users as desiqnated by the United States Intelligence Board. 

7. The National Reconnaissance Office will be directly 
responsive to, and only to, the photographic and electronic 
signal collection requirements and priorities as established 
by the United States Intelligence Board. 

a. The National Reconnaissance Office will develop 
suitable cover plans and public information plans, in 
conjunction with the Assistant Secretary of Defense, Public 
Affairs, to reduce potential political vulnerability of these 
programs.. In reqard to satellite systems, it will be necessary 
to apply the revised public information policy to other non­
sensitive satellite projects in order to insure·maximum 
protection. 

9. The Directors of the National Reconnaissance Office 
will establish detailed working procedures to insure that the 
particular talents, experience and capabilities within the 
Department of Defense and the Central Intelligence Agency are 
fully and most effectively utilized in this program. 

10. Management control Qf the field operations of various 
elements of the program will be exercised directly, in the 
case of the Department of Defense, from the Under Secretary 
of the Air Force to the designated project officers for each 
program and, in the case of the Central Intelliqence Agency, 
from the Deputy Director (Plans) to appropriate elements of 
the Central Intelligence Agency. Major program elenents and 
operations of the National Reconnaissance Office will be 
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reviewed on a regular basis and as special circumstances 
require by the Special Group under NSC 5412. 

If the foreqoinq is in accord with your understanding of 
our agreement, I would appreciate it if you would kindly 
sign and return the enclosed copy of this letter. 

1 Atch; 
Chart "Single Mgmt for 
National Reeonnaissance 
Programs~ 

CONCUR: 

c. P. Ca.bell, General, USAF 
Acting Director 
Central Intelligence Agency 

/SI 

Roswell L. Gilpatric 
Deputy Secretary of Defense 
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MEMJRANDClM FOR. ~ Cf' '1HE AFM!l 
~ Cf' '!HE NAVY 
SEX:RE'rARY Cf' THE AIR FORCE 
DIRE::'l:tJR OF DEFD1SE RESFAICH AND ~ 
CHAilM\N, JOINI' OilEFS OF srM"i' 
Gl!2DAL CDJNSEL 
DIRECl\lR, NATIC!U\L SEXlJRrr.i IGEJfCi 

o::tcbe.r 20, 1961 

SP&::IAL ASSlSD\NI' FOR tm::nNUSSAlCE 'ID THE SEX:RETAR't 
Cf' DEFr.NSE 

StJSJEx:r: Space Vehicle Electroni.cs Intelligence P.togr.sn 

The attached document entitled "Space Vehicle Elec:tronic. Siqnal 
Collection Responsibilities and Resouroes" is~ and will.be 
i.rrplementsd within the Department of Defense by all departments, agencies, 
an:i special activities. 

'Ihi.s documentation is provided as an additional basis for under~ 
the relat.i.onships, resp:msibiliti.es·and ~king ari:a.nqements awlicable to 
sp-!ce vehicle elec:tratic signal oollectian and data processi.nq that is in 
consonance with the responsibilities set fclrth in my~ of · 
6 September 1961, subject: n Assistant for Recon:na.issance" . As used within 
this doc\:rnent, the tem "Department of the Air Force (SAE'MS)" specifically 
refers to that activity for which the Under Secretacy of the Air Force 
has been designated as my Assistant for Re.a:lnna.issance. 

1 At:t.achnent 
As stated., w/tabs A and B 

cc: 000/IDR&E, Dr. QJgene G. Fub.ini 
00.0/a;Q, Mr. Clyde w. Elliott 
ACSI, D/A, Maj Abram V • .Rinearsan, III, USA 
CIU, 0/N, capt D. M. Showers, USN 
SAFMS, D/AF, Lt ())1 Biwin J. Istvm\, USAF 
USA, Mr. Herbert L. Ccnley 
CIA, Mr. Harold Willis 
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SPACE VElilCLE ELErrlUJIC SIC2-DU. CCI..LEI:Tictl 
RESPCNSIBILITIES AND m:::sa.JR:ES 

References: (a) National Security Council Intelligence Directive No. 6 

(b) National Security Council 1'Bro, date:! l Sep 60, Subject: 
Reconnaissance Satellite Px'oqLatll 

(c) rm Directive 5160.32, DevelCJ?ll!mt of Spaoe System; 

(d) rm Directive 5160.34, Reccnnai.ssance and Geodetic 
PLogzaus 

(e) secretary of Defense Maro, dated 6 Sep 61, with Inclosures 

L 'Ibe utilization of space vehicles as a neans for collection of 
electronic signal infonna.tion is a special al.XJIIElltation to other signal 
intelligence resources of the U.S. Gaverment. In order that the present 
and future intelligarw;:,e collection capabilities of earth satellites and 
other space vehicles can be vigoLOUSly explond and developed to add to 
the total U.S. intelliqen:::e p::>st:ure, the procedures used for management, 
direction, and technical supervision of this intelligence oollection 
ne:iium will: 

a. Assure that appropriate planni.n;; takes pl.ace for lx>th 
oollect.ion and processing systans in a well-cxiotd.inated fashion. 

b. Provide a means whereby .imnediate advantage is taken of break 
t.hroughs in either the a:>llect.icn or processin1 state-of-the-art. 

2. Present approved ex>llecti.on and processing proqrams, through 
CY. 1962 are essentially c:arplatentary and will not be no:lified, except 
as supplatentary programs are developed in accmdance with the 
resµ:msi.bilities and procedures CXJnta.ined herein. 

3. Security considerations affecting this rreclium will provide that 
the sensitivity of the projects can .be protected, and that full 
dissani.nation is made of extracted intelligence infoonation to elE!I'el1ts 
having a genuine need. 

4. 'IO provide for aaDriJlishtent of managarent, direction, and 
technical supervision in acccrdance with the ab:Jve, the following 
resi:onsi.bilities and arranganents are defined. 

a. The Depararent of the Air Force (SAFMS) will be solely 
resp::>nsible for the research, developtent, planning, an:i operations for 
electronic signal ex>llection by space vehicles, taking into cxmsideration 
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the effective utilization of all resources available to the u.s. 
Goverl'lnl!nt. This resp;nsibllity will be inpl,enented in accx:miance with 
Tab A hereto. 

b. 'lbe Departnent of the Air Force (SJ\F'MS) will develop the 
aver-all oollection effort to satisfy elec:tmnic signal a:>llection 
~ts established by the u.s. Intelligence Board. The National 
security~ will :.ceview tJSIB electronic signal {CXMJNr and ELINrl 
requiranents and will nca111ed to the Department of the Air Force (SAFMS} 
those which, in NSA's opinion, can best be fulfilled by rreans of overhead 
rea:in1wi ssa:nce. 'lbe over-all collection program prepared by the 
Departnent of the Air Fbrce (SAFM5) will be subject to ~ by the USIB. 

c. 1be National security ltqerc/ will be solely resp::insible for 
the research, develcpnent, planning, and operaticna for pr:ocessing of 
elect.roni.c signal data (CDml'l'and ELINl') collected fran space vehicle 
sources, tak.inq into oonsideration the effective utilization of all 
processing I:eBOUI"CeS available to the U.S. Govermaent. 'l'he pcoc:sssin:] will 
include technical feedback to the Department of the Air Force (SAFMS) 
as ...ell as extraction of intelligence data, but techn:i.cal feedback fran 
other sources may be provided. nus respons:i.'lility will be i.uplemented 
in acc:ordance with Tab B hereto. 

d. 'l'he Department of the Air Force (SAFMS) will deter:mine the 
data fm:mat for the electronic signal a>llection pro:hrts in close 
cx:msultat.ian with the National security 'Aqency so as to optimize the match 
between collect.ion and processing, 

5. All applicable resources of the Department of Defense will be 
used in fulfillment of the above responsibilities. 'ne resources of all 
other CC11tp:::uents of the u. S. Government engaged in electronic: signal 
intelligence activity will be utili.%ed as feasible. 

2 Incls: 
1. Tab A - Ixrplementation of Cbllection Resp:Jnsibiliti.es 
2. Tab B - Inplarentation of Processinq Responsibilities 
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TAB A 

1. The Department of the Air Force (SAFMS) c:x>llection re5EXJflSibilities 
include all aspects of the research, develO?tent, planning am operation 
of electronic signa..l. colle=ti.on by earth satellites or other spac:e craft. 
These resp:msibilities encx::rrpass all aspects of the· collection systems 
and incll.de necessary grourd 51.iplX)rt functions and equi.pnent incident 
to the proper operation of the space craft ard/or payload and as may be 
ra:;JU.irad to recover, transmit, CDl"IVe.rt., re.fo.z:mat and technically correct 
or reamst1:uct the collected data in order to yield a usable cnllection 
product far exploitation by the processor. 

2.. The Department of the Air Forc!e (SAFMSJ will utilize a.ll resources 
within the u.s. GoVerme.nt in the.aco::upl.ishnent of its collection 
responsibilities. 

3. 'l'he Depai:tment of the Air Force (SAFMSI will establish, organi:ze 
a.rxi manage the electronic signal cnllec:tion effort in aco:m:lanc:e with 
USIB approved requirements a.rxi priori ties, and will exercise teclul.ica.l · 
direction, p:cogzam pl.ann.i.n;J, furxling, security, and operational control 
of the collection programs. 

4. The Department of the Air Force (51\FMS) will acxxrnplish payload 
can.figuration c:ontrol and mission plann.ing. In accanplishing these 
functions, the Department of the Air Fbrce (SAFMS) may utilize the services 
of a technical advisory group. 

5. '!he collection products of this effort will be placed under a 
sinqle unified security cxmtrol system. 

6. All original (na::>rd) .copies of the collection prcduct will be 
maintained in a rf!P'sitory designated by the Departnent of the Air Force 
(SAI'M.5). 

7. The collection prcduct of this effort will be made available 
by the Depart:JTent of the Air Force (SAFMS) to the NSA for fulfillment 
of processing responsibilities, and to such other activities designated 
by NSA or specifically autmri.zed by USIB. 

8. No basic changes to existing oollection progtaus scheduled 
through calendar year 1962 will be made. Augmentations to the cnllection 
effort will be in a.ccomance with the procedw:'es am responsibilities 
outlined herein. 
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9. The Department of the Air Force (SAFMS) will cxnsul t with the 
National Security 'Aqercf, in a timely manner, concemincJ the anticipated 
product a.rd format frcm each electI:tJnic oollec::t.:iat effort to facilitate 
planning for the exploitation processing in accord.a.OC!e with the 
responsibilities assigned to the Nati.anal security At:Je:nt:'/, and will provide 
tec:.hn.ical assist:anee to facilitate acx::a:i:plistrnent of the exploitation 
processing. 
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1. "nle Nat.ialal Security Agency processing J:"eSIXl'lSibilities .include 
all aspects of the research, developnent, planning, and operation of the 
processing effort for elec:t:ronic signal a:>llectianproducts provided by 
the Department of the Air Force (SA.EMS). 'Ihese resronsihilities ~ 
all aspects of the processing of oollection product:, i.nc:lu:ling the 
distribution of end prcduct infomation reports as aut.b:lrized by USIB. 

2. 'ftle National Security Agency will establish, Ol'g'anize, and 
supervise the electronic signal precessing effort in accordance with the 
requi.renents and priorities establis.he;l by the USIB and will exercise 
t.echn.ical direction, program planning, security ccnt:rol, and supervision 
of the prcx.-ess.ing program. 

3. '!be National Security Agency will take oognizance of all resources 
W'l.t:.hin the u;s. Gove:r:rm:ent in acc::arplishnent of its processing 
resp:>nSibilities. To achieve max.im.Jm effectiveness, the National Security 
At:}ency will be resp:msible for specifying those u.s. resources to be 
applied to the precessing of space veh..icle CX>llection prcxhlcts. In 
aCC1a11plish.ing its re.sp.:>nsibility, the Director, National Security h;jenc:y 
.may.utilize the services of a technical advisory g:roup. 

4. No basic changes t:o presently existing ai:proved pra=ess.ing 
programs scheduled·tlu'ough calendar year 1962 will be made. Additions 
or augmentations t.o the processing effort will be in acc:x:>rdanoe 'With the 
procedures arxl responsibilities outlined herein. 

5. The National Security Agency will place the end product 
infm::::mation re;x>rts of the processing effort urrler a security central 
system to safeguard the source of the material. SUc::h a system will be 
subject to USIB apprcva.l.. 

6. The .National Security Aqency will provide specified technical 
or other feedback as required by. the Depa.rt:nelt of the Air Force (SM'MS). 

7. In the exercise of the resp:>nsibility for prcx.:2SSing the 
oollect.ion product, the National Securicy Aqericy shall assiqn tasks t.o 
app.copriate organizations of the united States Govern.tent. An 
organization within the Department of Cefense may not refuse t.o apply 
available resources for the ao:Dlpli.shnent of a particular task al the 
basis that it will require the diversion of such resources f.ran the 
accanpli.shment of other missions, unless such refusal is approved by the 
Secretary of the Military Department or the CC:mnande.r of the unified 
or Specified carmand concerned. Assigrvnent of tasks t.o organizations 
outside the Depart:n'ent of Defense will be subject t:o the approval of 
the head of the pa.rti.c-.Jl.ar orgnaization o::>nc:erned. 
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8. In those cases where NSA del.e<]ates processing resp:insi.bility, the 
NSA will: 

a. Provide appropriate planning support I and will furnish 
required operational am technical instJ:uctions. 

b. Assure that specified feedback as required by the Depart:Jtent 
of the Air Force (SAFMS) is provided. · 

c. Arrange far each prcx:essing elenent to provide results to 
NSA, in one of two fcm115, either (l) as data to tie integrated with other 
informatian into NSA distributed reports, or (2) as a finished report to 
be provided to all autrorized custaters. In either case, distribution 
will be made as autrorized by USIB. 'n-.e rep:>rts of type (2) al:x:nie will be 
distributed in an NSA .reporting series b.It will contain a designator 
atxwinCJ the GI !Bfti.zaticn of origin. 

d. As authorizm by usm, provide appx:optiate processing units 
'With i.nstructicns for •sanitization" in order that i.nfoxmatiai pXtxiuoed 
can be provided unddr awropriate classificaticn to all intelligence 
users, including the \Dtlfied and specified cx:mnands and their operating 
elenents. 
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MEMlRANDl.M CF AGREEMENI' CIH:ERNINJ 
NSA PARI'ICIPATIOO :rn THE 

~ NM'ICN\L ~ CFFICE 

1. ln the course of discussions between Dr. Charyk, or. Scoville, 
.Adniral Frost and Or. 'I\:>rdella an 25 M:!y 1962, it W!lS IMde koowrl that 
the )Sf National Reconnaissance Office in its SIGmr program will resp:md 
cnly t.o requiranents levied by the United States Intelligence Board. 
F\Jrt:her, that the NR) will request the USIB t.o deteJ:mi..ne which sulx>rdinate 
cxmnittee an the Board (CXMJR or SIGINI' Cmrni.ttee) will be resµ::m.si.ble 
for applicable SIGINI' requirE!lents. 

2. Dur inq tlESe discussions, it was aqreed tha. t: 

a. NSA will provide advice and consultation to the NRJ on l'n..r 
best to neet requirElll!llts which are levied by the Board. 

b. NSA will naninate one of its personnel to becure a full-t..irre 
nanber of the NRJ. 

c. After discussion with the NSA the NRJ may assign primary 
responsibility for developnent of certain aspects of the SIGINI' ex>llect.ion 
program to NSA. 

d. NSA will be resp::insi.ble for advising the NR> cm desired 
foxmat of the src;mr material to be c:ollected. NSA will also be resµ>nsible 
for aa:x:mplish.ing or supervising analysis an:i reporting of collected 
SIGINl' materials. 

e. Security safeguards required for the handling of ~ collected 
SIGINI' materials can be provided as described in rrercrandum fran Direct.or, 
NR>, to Chai.man USIB; datai 31 May 1962; SUbject: Security Handling 
of SIGINI' Collected by Reccnnai.ssance Satellites. 

O:rlCur. /s/ Herbert Scoville, Jr. 

O:rlCur. /s/ Jose{:tl V. Charyk 

/SI 
UIJIS W. 'IOlimELLA 
Act.i..ng Director 
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A. 

1. 'l!he NRP ia a single pr;ogi:au, nati.cnll. in c:ha.racter # to wt the 
in~ needs of the GcMm'lllerlt '1.nder a aua1g nat.iaW. leadership, 
far the CleYe.l.q:lnent, llllnlllglllll1t, c::cntrol and cperatial of all projects, 
both current and 1aiig' range for the col..lact:.ion of intelllgen:::e and of 
DBpp:ing and ga:D!tL:: infa:mllticn obtained t:hrc:uJh ouerflight:s (e>a::ll.'d:ilYJ 
peri,pleRl mxmai8aance operatioos) • 'lhe p.:7tenti.alities of u .s. 
technology and all aperat:ianal reacmms and faci l i ties DUSt be 
aygrwiwly and. inaq:inatively ecploit.ed to di:velcp and operate syst:ana 
far the mllecticn of i.nt:ell.i.genc \llhi.ch are fully nr.&p:AlSive to the 
GaYermlent • • intel.l.igen::e needs and objectives. 

2. 'l!he Hat.icnal Recannai.aaance P.rocp: .. ahall be nrsponaive di.ractly 
and solely to the intel.liqence collecticn niqu.:irementa and priorities 
establilJhed by the lbita:! Stat.ea Intell..i.gmQe ~. ~ 
~ and priorities and des.ind f:ra;umx:y of a::M!rage of both 
aatallita and named ain::raft mi.Bai.ens over deniecl areas shall ccntinue 
to be the i:esp:111sibi.lity of USIB, subject to the operatiaW. approval of 
the 303 Cr:mnitt.ee. 

l. Eet.abliah the NK> as a separate aqsq of the DoO .and will have. 
the ultl!mte i:eapcnaibility for the mnilg8ll'!nt and opel:il.tial of the HR:> 
and the NRP~ 

2. c:::h:Jo8e a D1.tec:tx:xr of the ta::> who will xepcu: t to h:im and be 
respa11sive to his inst:ruc:ticms: 

3. cancur in the ch:>ice of the Deputy Direct.or of the NK> 1lllt'D 
will z:epart to the IHI'..> and be xespcuive to his inst:ructi.ans; 

4. RE!Viaw and have the final power to ~ the NRP t:u::lget; 

:m:E-5678-65 
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5. Sit with~ of the Ex.ecutive camdttee, when. necessary, to 
reach decisions a'l issues a'l "*1i.ch amnittee agreazent cculd not be 
%&1Cbed. 

c. 'Die Director of central Intelligenc:e·will: 

l. Establish the alll.ectian priorities and requ:inmenta for the 
targeting of NRP cperat:ic:lls and the establ.ishnent of their frequency of 
c:::overage; 

2,.. Review the results obtained by the NRP and reu:mlEld, if 
apptqu:iate, steps for iDprc:wi..BJ such results; 

3. Sit as a ne•• er of the Ex.ec:uti.ve O::mnittse: 

4. Aeview and approve the NRP tuiget each year: 

5. Provide security p:>l.icy quidarx:e to maintain a unfam 5}'StfSll in 
the whole NRP area. 

l. An NRP &cecuti.ve o:mni.ttee, cx:nsi.st.in:J of the Depity Sec:retary 
of Defense, the Diz:ectm of Central Intelligence, and the Special 
Assistant to the President for sci.era! and Technology, is hereby 
establishBi to c;uide am participate in the fcn:n1Jaticn of the_NRP 
through the aR>. ('lbe DR> will sit with the Elcecut:ive o:mnittee bit 
will not be a votinJ 1 ...t.r.) If the ElceCUtive Caimittee can mt agree 
m an issue tlie secretary of Defense will be requested to sit with the 
a:mni.ttee in cliscussing this issue and will arrive at a decision. 'llle 
NRP Executive Q:mnittee will: 

a. JecXJntend tD the secretary of Defense an afPLUptiate level 
of effort for the NRP in response to re:xinnai.ssance raqu.irenents provided 
~ USIB and in the l.iqht of technical capah; 1 ; ties and fiscal. limi tat:ians. 

b. AppcOve or mxlify the CXJnSOlidated Nat:iaal RBccnna.issance 
""'Pr-ocµ~a-11 and its bldget. 

c. Approve the altocatial of xespansibility and the corri!spcndinq 
funds for re.seard1 and explanlt:ary develcpnent for new sy&tans. FUnds 
aha.ll be adequate to ensure that a vigorous research and e:xpl.oratm:y 
develcpnent effort is achieved and maintained by the Department of Defense 
and ~ to desiCJn and ccmstruct. new sensors to neet i.ntell.igence regW..rements 
aimed at the acquisitian of intel.l.igen::e data. 1'lia effart shilll be 
carried out by both CIA and DcD. 

TOP SESRET.. 
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the wu:eap::ul.inJ funls far specific z:a:::auraaieMZJ::e pio;xams with a view 
to ensurinJ that the develapnmt, testing and productial of new syatm1 
is aoxmpl iahed vi.th amdmn efficiency by the cx:a&4U•Jt: of t:.he Gaverrnent 
best equiRJf3d with faci ] j ties, experience and t:ec::hni.cal c::arpi!tenoe to 
on:ieL take the uaiguaeut. It wW alm esta.blish guidel.i.nes for 
001 1 •boratim be:bll!Jen departments and far m.rt:ual support where appropriate. 
Aseiljiment of responsibility far enqineerinq deve.1q:lmmt of een.sar 
subeyBtana will be Jl8de to either the CIA or DoD ocmp::inents in 
aca:zrdame with the ab:M! criteria. 'D1e eng.ineerin;J deYelcpnent of all 
other llUbeyst:mB, inchdinr;J ~. r.z1tz:y vehicles, boosters and 
booate:r interface sul:l8y8tallB ahall in ge.eral be assigned to an Air fOrce 
c:acp:adlt, 1a:nguizing, l'Dilr!ver, that aerm:JrS, apeca:1aft and reentry 
vehicl.es are integral o:qLue:nta of a systAD, the deYelopnent of which 
DUSt pr;cx:eed on a fully comdinated bmaie, with a view to ensuring 
cpt.inuD ayatan davelcpllent in support cf ~ req\Jiraamlts far 
ouierhelld :rea.::mnai.ull. 'ft> c:ptimiJ:e the prlm.ty objective of systanS 
deve.l.opaant, design ~ of the a.l9Cr8 will be qiven priarity 
in their integration within th! spacec:raft and reentry vehicles. 

e. Assign operatic.nll. respcmaibility for various types of ma.med 
CM!rf light 1lisaians to CIA ar Iki> subject to the an::urrerD! of the 303 
Caimi ttee. 

f. Per:kdically NView the l!:B8l!ntiAl features of the mjar 
progx:an el.ammts of the NRP. 

2. '!he EMecut:ive Ccmnittee ahall meet en the call of either the 
Deputy secretary of Defmae or the Ditectm of CentRl Intelligence. All 
meet.ings will be attedad by the CIR) and suc:b staff advisors as the 
Deputy Secretary of Defense er the Director cf Central lntelligance 
ccnsider desirable. 

E. Naticmal ~ Office 

1. "n:> ;"" 9D'llt t:be NRP, the 5ecJ:etaZ:y of Defense will est:abl.i.llh 
the IR> u a aepu:ate operating aqency of the DcD. It ahall inclu:Je the 
&x: "1hiC'h llhall be jointly mmed. 

2. '!he Dil:ectm of the NII) &hall be BAJOinted bY the Secretary of 
Defenae. 'Dle Directer IR> will: 

a. 9.Jbject to clil:9cticn and mstrol of the Secretary of Defense 
and the guidance of the BDcutive Qmaittee u Bet fcrth in Secticn D 
above, bne the re&pXIBi bi] j ty for mmaging the HR) ard executing the NRP. 

Bm-5678-65 
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b. SUbject t.o review by the Exec:uti:ve Q:Jlmittee, and the 
provisions of Secticn D alxJve, have authority t.o initiate, appro\le, 
m:dify 1 redi..:nl:t Qr te:z:minate all rew.r;ch and dswl.cpmn:t piXlr:Jtaat in 
the NRP. ENJure, tmtJUgb 41!'4'optiate rer;;o111QE11:Ja.tiam to the E:laecuti.ve 
a::m.ittee for the assigment of ~ and. deve.l.cpmnt zespan.sibilities 
and. the allo:atian of furlis, t.hat the full potentialities of agencies 
of the GaYez:ment. cax::emed with recxxa wst ua~ are rwu zec1 far the 
inventicn, impRMm!nt an:1 deve.l.opm!:nt of nia:::inriai saanoe systems t:c 
meet USIB requ.:inalents. 

c. Have authority t:c require that he be Jcspt· fully and 
c:atpletely i.n.fm:Ded by all Agerx:.ies an:} Depa.rt:ments of. the Gaverment 
of all E40!'J1&US and activities undertaken a.a part of the NRP. 

d. Maintain and p:aride us the aa1tei:a of the Emcutive 
Q:nmittee z:ecxa:ds of the stab.IS of all projects, pcog:u11111 and 
activities of the NRP in the resean:h, deYelop:ae.nt, procJucticn ar.Vo:r 
operat:ialal phases. 

e. Prepi!ll:e a cxup:ehensive b..dget far all aspects of the 
Nat..icnal RE!icam&i..s&an P.to;:J1aDl. 

f. EStatll1sb a fiscal oonaol and rmmting pn:O!Jdure t:o 
ensure that all funds exp::nded in SUf{XJrt of the Hationill Ra:1:niai asan:::e 
Prnrp:aan are fully acxx:.iunted for and aaa;uptiately utj 1 i ft!d by the 
agencies cxince:cned. In plrticular. the bXlget aball &hew separately 
those turds t:c be awlild t:c i:esearch a.rd explaratmy design devel.cplslt, 
syst:ans deve.lJ:::Jpmmt, ~. and ope.raticnal a.ctivities. !\mis 
eiq:iended or abl.igated urder the authority of the Di.ra::tcr of Central 
Intell.igerv:e urder PIJblic Law uo shall be aani.n.ister:ed and aco::Q'ltad 
for by CIA and will be Iepleted t:c IHI> i:n aa:xxr:danc:e with agreed upan 
pi:oce lures. 

g. Sit with the USIB for the matters affecting the NRP. 

3. The Dep.tt:y Director Hll:> sbllll be app:>i.nted by the ICI with the 
c:::cncu:n:ence of the Deputy Sec:ret:axy of Defense and shall serve full 
time in a line p::miticn dirB::tly mx1er the Di.l:ec:tnr Niil. 'lhe Dep.rty 
D:i.ractcr shall act· (or an1 a:mrcise the p:MerS of the Dil'ectcix:. NBC 
during his absence or diaahjlity. 

4. The NRl shall be jointly staffed in such a fashia'l as t:c -reflect. 
the best talent app:q:a:iately avail•ble frail the CIA, tbe three 
military dep.a.rtment:a arid other Q:Ma:rnent agencies. '1be HK) staff will 
report to the OR> and IDR> and will ftli!linta.in no a.llegi.anoe to th! 
originating agency w Depilrtrll!nt. 

- TOP SECBET_ 
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l. Re::s;an•ihO ity far existing pc:og:r:w of the NRP shall be 
al1oc:ated as indicated in Annex A attac:had hereto. 

(S~) Cyrus Vance 
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ANNEX A 

· '1be fol.JDwi.ng assigumnts for the developaent of new optical aenaor 
subsystans are made to take full advantage of technical capability aid 
experience of the aqencies .llM::>lwd. 

1. t1le CIA will develop the ilq:lrowments in the CXICW\ genera.l. 
search optical sensor aubsyst:ans. 

2. Fallawinq the select.i.a1 of a a:a:ept, and a ccnt:ractor, far 
full-scale devel.opDent. in the area of advanced general &elllt:h, the CIA 
will develop the cptic:al aenaar subsystaD far that system. 

J. '1be Air ftD:Ce (SAf'SP) w.ill deve.lop the G-3 opt:..ical sensor 
subsyst8n far the advanced high-resolutim pointi:ng syst.an. 

4. SAFSP will develop the optical sensor subsystems (ammed and 
umianned) far the KJL p:ugzan. 

'!be Di.rector I NRl will, in manaqing the ~ overall systans 
developnents I ensure that: 

1. 'l'he imnaq1511m1t of 411 oontracting far the &en.lilOX'5 is arranged 
so that the design and enqineeri.nq capabi J i ties in the various 
cmtractars are llD9t efficiently uHliud. 

2. 'l'he sensor pilCkaqes am other subsystans are integrated in an 
auerall systan enqi.neeri.nlj design for each sysmn, with tNt:> havinq 
resp:msibility for systems integratim of each overall systan. 

BYE-5678-65 
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Df1>ARrMfNr CF 'DIE HR.VY 
CPF1CE CF 'DIE CHIEF CF NA.VJU. Cl'E'M.TICNS 

~25, o.c. 

Fran: Dinct:or of Nilval. Intelligence 
To : Director, Natic:nll. Reconna.issance Officej.et 

SUbj : ByBtan PCJi'PY, reaasigml!!nt Of reap;msibilities far _.(.!lS) 

Ref: (a) .Hiasiana cperatiana Direct:.ivelltlll (Bn-4337-62) ·of 6 New 62 
(b) Your Dll!lllC subj: "Organizat.ion -;:r'~ of NR) lS') • of 

23 July 6l 
(c) mu: ltr subj: "Project PCPPr; uai;rllleDt of respc11aibi t ities 

far ('l'S). of 10 ~ 62 

l. The resp:ll18ibilities del.ineated by reference (a) neoesaitate a real.ign­
nent of the ca:qanizat::imal i.nfacmt.:ial z:equeste:! by reference (b) and 
BUA?, ied by refetsice (c). Accardinqly, refezeuce (c) ia hereby cancel.led 
and superseded. 

2. Sy&tan k11PY of Project 'Pf1! i.a currantly the aaly NRP wigrmant 
within Prop:au c. 

3. Cl1e foaml a&Jri!li!iiil!UL bu been imde bettrees1 the Di:nctar: of. *'1al 
Intellige.rx:le and the Directm:, National Security 1q!!Dl::y ~ 
.interrogatian of. POPft aatallites. 1hia ~-lt aut:barizas tha NSA t:D 
d.ire:::t PCWPY satellite interrogatian and ~ 1lll'lerl "qui.ck-reacticn.", 
result.i.n:J fl:aD &hart tip-off of Soviet apace ar missile activity, is 
requind. Alt:h::;ur:Jh this i.a the aaly foaal agreaaent entered into an 
additional i.nfal::llal urr3erst.an:li. hu been made with the National Sec:uri ty 
~. 1his urde:ntmnding pimita the •l ](X'Wtia:t of u .s. A1:JD'J, u .s. Air 
Foxce and u .. s. NllVY cz:yptolcgic per:.:xmel to mn am aparate Navy fuz:nillhad 
electrcnic «JJ;~ at regularly the 

i.phery of the . Bl..cX:. 

1 .&. -~ 
respective ~ mn the equipmmt with their: regularly assigned 
per8Cl1nll!l. vtai the PCl1Pf satellites are t:nnlmi.tti.n; an:l 'Whan the stations 
are tape rea:u:ded and cow:iered to the NS.\. far analysis. OperatialB 
result:in:J fran the8e infamal unde.rstanr.lina have prDYerl entirely 
satisfact.ary. 

BD--10613-63 
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4. '!'he specifi£ resp:::ndbilities of the ~tioo/i.n::lividual.s 
associated with t.he project are as follows: 

a. "1'he Pxcgxan1 Directcr's Staff (Technical Operations Group): 

(1) 'lb.is c;ra.ip of specialists provides t.he Prog'.r;atu Director, 
through the Project Direct:ar, the necessary technical infamat.i.a& and 
qu.idan::e. 'Ibis inclu::les advising the Director of Intelliqence requ.irments, 
satellite inst:runentation, missile rocketry, orbital requirenents, field 
station operatial.s, aid signal precessing. In ad:lition, this CJ:c'CUP insures 
that overt re.search am deve..lapaent px:ogxam.s, approved by the Dixe::tor, 
Program C, are CXlnducted in a ~ manner to support S}'&tml POPPY. 

(2) Designat.ed members of the Pmgzam Director's Sta.ff ('.tt:G) 
shall neet with the DepJt;y Di.rector for ~ti.ans, NRl, as requ.ired, 
to prepare rcutine t:ask.in3 schedules far the operational oant:xol of the 
POPPY aatellite after it has achie!J'ed mbit. Actlvati.m of the sai:el:-
1 i te and aaaopx: iate mllection facilities will .be aca::npl.istai by this 
staff as dire:::t:al by the Satellite Operations Center CSX:), tR>. 'Dle 
non-.ro.tti.ne i.nt:errcgatian requ.i.r:ed in the event of in:lieaticns requiri.ng 
quick reacti.on will be a.ccmplished as set forth in paragraph l ab:Jve. 

(3) 'lbe Staff will rep:xt, as cx:::curr.llg, any si9Jli,ficant changes 
in the 'techni.cai capability of the satellites to the Direct:ar, Pxogxam C. 

b. '!'he Director of Naval Intelligence is resp:msible far: 

( 1) Provi.d:i.rlg the Project, Director 

(a) The Project Director 1 s responsibilities are to supervise 
an:.l administ:pr all aspects of the project subject to the approva.l of the 
Program Director. 

(2) Pn:wid:irq the P:r:cduct control Beptesenta:tive 

(a) 'lhe Product Q:mtrol Representative is nonnaJJy attached 
to the Scientific an::J 'l'echnical Int.e.l..liqence c.enter ot Cl\l'I am is 
resplnS.ible far infmming the Project Directer of intelligence ~­
Witiona.lly I he is respanaible for dissem.iniilting quAlity CClliLl:Ol technic::al 
data to the field stations, for m::m.itaring the signal analysis progz:au, 
an:1 for ·supervision of in-house signal analysis S1.JRXJrt where .required. 

c. '!'he DiJ:ect:or, Naval Research Laboratory is responsible far: 

(1) Pn:wid:irq the Project Technical Representative. 

(a) 'lhe Project Technical Representative is :resp:msible for 
e!jttablish.i.ng such liaison with the Naval Research Lab:lratory as will 
provide the followin;J: 

BYE-10613-63 
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2. Pravisian of all equipne.nts required far oollectian 
ar.d interrogatial, -.i.n:lu::lin.J b.rt rot limited to, t:he ahiplalt and supply 
of tec.hnical axperdablea am spare parts to the field stations. 

3. Qx:lrd.inatian of vehicle and mi.aaian piyload 
J.nteg:rat.ial, a.rd t:f:ie prepa:r:11tian including the m:mitari.ng of the laurch 
thereof. 

4. 'Jhe train1rlq of all penomel i.nvalved in collectia'I 
a.nd intea:LOi)at..ial.-

5. Operatic:ntl oout:tol of the aat.elllte prier to its 

d. 'Jhe Di.rector, llllval security Group is raepcnai.ble far: 

(1) P.rovidin:J the Pr:oja::t Operaticnal 1':ipi:ewantative whcae 
xesponaihilities are: 

(a) 'Dl8 di.nctian mid CXXJtdinat:icll of field statitln qieratians. 
'JJleae lapCil•Sjbilit.ies ill:l\Jde insuin:.i project Plilnninl and ~ticnal­
direct.ivell to the field staticns and keeping each of these atati.ans 
adviaa! of the tasking~ neceeaary to pez:fcmn the project 
mi.s&ial. 

(2) Act:.in:J a& the focal point for: all electrical camuai.catian.s 
asaociatai with the project. This ircl.lDm all cperat.ia\al, technical 
a.nd lo;i.stical traffic. 

(3) P.rovidin:J aperat.inl} per8ai•W. at the Navy collec:tian aites . 

•• 
(1) P.mviding a npreeentative wtlD ahal.l act u an Cviaar:' to 

the Project Dira:tar'a staff. 

(2) P:tCiCeSBi.ng all oollect:ecl data and davelop.ing an ELINr ~ 
t.haref:ran. 

(3) ~. t:l:ml.:l;h apa:::ified aacurity c:hannela, any 
int:el.l..i.gmc i..nfc.mtian dm:i.wd frail the data .. initially ac)'l:eed upan 
by the Project DitW:t:m and D1.mctar, Rat..i.ala.l security ~. 

TOP SECRET 
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( 4) Interpretillg Nat.iala.l Intelligence Pequil:elrents into 
technical ELINl' requirements and mUcing L&XJmerdatians to the statf for 
operati.alal taskinq of the sat.el.lite. 

(5) Providing negnet.ic tapes to field collectian sites an a 
o:ntinu.:ing basis. 

f. 'llle OUef, aireau of Naval ~ is respc::nsi.ble far: 

(1) ProviJlinq the Project Fiscal Representative whcae 
respcrisibilities are: 

(a) axlget preparatioo and subniss.icn. Be is .respcnaible 
for the cU..sb.trsenent of pz:oject furds to the U.S. Naval Research 
Laborat:cry and, further, far the sntrni ssial of expenditure statanents 
tD the PI'OµCIDI Director. 

q. 'the Air Force Security Service is resp::xnsible for: 

(1) Providing sites and the suppJrt facilities at these sites 
for a collection hut. 'D'1is incl\IZs EiJysical security and utilities. 

(2) Providing operating ~ at the Air Force ooilectic:n sites. 

(3) P:roviding cne qualified in:lividual "'*1o Diily act with authority 
and may cool.'dinate Air Force operatioos in coordinatim with the Project 
Director. 

h. "I'1e Arm/ Security Service is respaisible for: 

(1) Providing sites and the support facilities at these sites 
for a cx:>llectial hut. 'lhis irx:l\X3es i;:tlysical sec:uri t:y and util.i ties. 

(2) Providing operating persalne.1. at the Arm;( cxll.l.ectial sites. 

(3) Providing aie qualified individual wb> may a.ct with authority 
ard may coonii.nate Amrr operatims in coardinatiai with the Project 
Direct.or. 

EO 13526 3 3(b )( 1 )>25Yrs 
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Nro/NSA/CIA/USN 
~'I' A£iREElo1ENI' FOR niE POPPY SiS'Int 

I. PURPOSE: 

The p.lilXJse of this agr~t is to define the organizational 
resµ:msibil.i.t.ies ~ the lines of auth::>rity asscx:.iated with the 
managment of the POPPY Systan Project. 

11. BACJ<GlOJND: 

The Navy Space Project (PM-16) was established by the Chief of Naval 
Operations urder the Chief of Naval Material. The Manager, ~vy Space 
Project, is also the Director of NR:>, Program C. As the Di.r~..or, 
Program C, he is supported by elerrents of the National Security Agerc'f, 
the Central Intelligence Pqent::'J, arrl the United States Navy in fulfilli.ng 
his resµ:msibilities uroer the National Reconnaissarce Program. 

III. RESf(NSIBil.ITIF.S: 

The Di.rector, Program C, is resp:msible to the Director, National 
Reconnaissance Office, for the overall managesrent of the POPPY Pro)ect. 
nie Director, National Security Pqer'JC'i, is resp:> 
analysis and re rt.in:J of POPPY collected data. 

The Director, Naval 
Research I.atX>ratory, is resp::m.s1 .. tue to t.ne Director, Program C. for the 
ergineerin; and technical support in the design, developrent, 
fabrication, test, and on-orbit operation of the systan. nie camiander, 
Naval Security Group Camlar¥1, while functioning in support of the NRJ, 
exercises for the.Di.rector, Program C, in flight operational control of the 

TOP SECRET 
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POPPY system, e.xecu~ the task..in:j direct.ions of the Nro a.rd 
processing priorities of N.Sl\. 

/S/ 
John L. t-t:::Lucas 
Director 
National Reo::mnai.ssance Off ice 

/S/ 
earl E. Duckett 
Deputy Director for 

Scierce arrl Technolo:JY 
16 July 1971 

HnNDLE VIA BYllWJ OlANNEl..S OOLY 

/S/ 
?-bel Gayler 
Vice Admiral, USN 
Director 
National Security i"tqercy 
27 O::tober 1971 

/5/ 
Robe.rt A. Frosch 
Assistant Secretary of the Navy 
(Research arrl Oeveloprent) 
25 June 1971 
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SPOCIFIC RESFalSIBII.ITIES IN SUPPORT CF THE POPPY SYSTEM 

l. n-.e Director, Program C, is resp:>nsible to the Director of the 
National Rec."onnaissarce Office (DNRJ) for overall management of the POPPY 
ProJect. I.rcluded in his responsibilities are the foll01o1ing: 

a. Establishes the µ:>licy for the ma.nagerent of the POPPY ProJect.. 

b. O:x:>rtiinates all aspects of the project. to ensure optim.Jm 
effective E!ftt>loyment of the systen. 

c. Develops requirements for POPPl" mission corcepts, personnel, 
ground support equi.pnent, facilities, etc., and subnits proµ:>sa.ls to 
the J)NRO for approval. 

d. Prepares a CXlOrdi.nated plan for the deSl.qn, devel~t, 
const.ruction, and .ilq:llenent:ation of a[Jproved concepts. 

e. COOrd.lnates, prepares, and sul::Jnits the POPP'i budget. 

f. Allocates NRJ funds as requ.i..red for t.he design, develoµnent, 
arrl supp:irt of the project in accordanc::e with DNK.l Program and fund 
approvals. 

g. t1:lnitors the technical developnent, test, produc:tion, quality 
assurance, ma.int.enance, t.ra.i..ni.D:J, am other logistic support matters 
to meet system objectives. 

h. Provides guidance to cx:MiAVSED:iRU for Ills resp:>nsibilities w 
the execution of POPPY ope.rat.ions. 

i. Keeps the ONR'.) advised of the status, trerrls, acocnplishrrents, 
problems, and any other inp::>rtant aspect.S of the project. 

j. Furnishes requ.i..n!ments information a.nd basic planning data to 
elarents of the POPPY ProJect. 

k. Perfoi:ms continuous evaluation of progress against plans, cost 
again.st funds available, a.Bi capability against design obJectives. 
Initiates cor:ractJ.ve act.ions whenever necessary. 

l. Ensures efficient utilization of manpower, naterials, and :funds 
pert:.auu.ng to the project . 

m. Provides guidan::e ard review of security controls wit.tun the 
POPPY Project. 

WP SECRET 
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2. ~ Director, Naval Research I.a..Jx)ratory, is resp:msible to the 
ouect.or, Program C, for the engineering and technical support in the 
design, developrent, fabrication, test, ard on-orbit operation of the 
POPPY system. His respJnsibilities inclu::l.e the follo.n.ng: 

a. Prepares mission ooncepts for subni.ssion to the Director, 
Program C. 

b. Irutiat.es systen engineering design to S'llp?Jrt approved C.Onc'ept.s 
in the space and ground systsns. 

c. Designs, develops, and fahr1cates satellite vehicles and provides 
on-b:Ja.rd equiprent required to inplerrent approved corcept.s. 

d. Prov .ides ground support equi pnent and repair pcirt:.s required in 
the oollection and interrogation fwlctions of POPPY grourd sites, 
ensuring appropriate interface between collection and processing functions. 

e. Assures canplete en;ineeri.ng coordination between spacecraft 
and lawx:h vehicle. 

f. Provides pre-launch technical o:x>rdination and rronitoring of the 
roppy launch. 

g. r.bnitors satellite t.eletEt.ry to assess on-orbit spacecraft 
systans and reports as required. 

h. Prepares ~ data as required by the Director, Prclgram C. 

3. The Cormander, Naval 5ecurity Group Catmalld, while furctioni.rq in 
supµJrt:. of the NH>, exercises for the Oirectar, Program C, in-flight 
operational control of the POPPY system, execut.i..n; the tasking 
directions of the NH> ard processing priorities of NSA. His 
resp:m.sibilities Ux:lt.:de the follow.i..n;: 

a. Exercises management authority aver POPPY field stat.J.ons. 

b. Develops, plans, programs, and c:cord.inates as required for 
current and future requirements for equipnent. materials, supplies, 
facilities, maint.enance, and adml.nistrative supp:>rt services <otrer 
than that directly involved in collection and processing functions) , 
l'nlsing, barracks, and nessirg needed for the POPPY ope.rational mission. 

c. Pl.ans and programs for manp::lWer requirements at KJPPY field 
stations. 

TOP SECREt' 

BYE-13192-71 
Page 4 



NRO APPROVED FOR RELEASE 
12JUNE2015 

TOP SECRET 

d. Develops proca:lures for executing the task.inq directives of t.he 
NRJ Satellite Operations Center and .initiates gw..dance to field sta~ons 
in response to NSA policy on processing priorities and other matters 
concenu.ng field processing functions. 

e. Monitors the operations of POPPY field activities to ensure t.he 
maintenance of high standards of perfonnance. 

f. coordinates wit.h NRL and NSA regarding all collection and 
prccesslllg equiprent for POPPY field stat.lens and ncni tors al 1 
installation plans an:l schedules for its urpact an station facilities 
and service requirements. 

g. Provides for routine repair and upkeep of POPPY operations 
equiprent and interfaces with NRL regarding oon-rout..l.J'le mawtenance and 
repair. 

h. Plans ard programs for camunications facilities to ~rt 
POPPY operations. 

i. Provides for the physical security facilities arrl services 
required to maintain authorized SI, TI<, and BYD11\N control centers at the 
POPPY field stations. 

j. Develops an:l adm.i..n.i.sters, ll1 coordinauon Wl.th Ou.ef of Naval 
Personnel, the requ.isi te train..ing programs for officer and enlisted 
personnel assigned to POPPY field stations. Administers the personnel 
security program for these persoMel. 

4. The Director, National Security Agency, has overall responsibility 
for the processing, analysis, and reporting of POPPY collected data. 
Include:j in his responsibilities are the following: 

a. Provides SIGINI' technical guidance and feedback to the POPPY 
Processing System to ensure its effectiveness in conjunction with other 
satellite are non-satellite SIGill'I' operations. 

b. Plans the t:e=hnical ard fiscal managmelt of the processing 
am analysis functions of the POPPY systsn to .inelude the rran~ 
resources of the POPPY field sites. As such, he detemri.nes processi.ng 
equiµrent requiranents at the sites and coordinates with NK>, NRL, arrl 
NSG in the procurBtEnt, installation, and. operational use of the 
equ.iprent. 

c. Budgets for ~ procurerent arrl repair parts for POPPY processing 
am analysis ~p!Ent. 

BYE-13192-71 
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d. Interfaces with the NRJ; Di.rector. Program C; NRL; and NSG l.n 

the developrent of future POPPY concepts as they relate to processing 
and analysis functions. 

e. Proeesses, analyzes, and p.iblishes data oollected fran·the POPPY 
system. 

TOP SECRET 
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About the Authors 

David D. Bradburn was born in 
Hollywood, California, on 27 May 1925. 
He attended South Pasadena High School 
and the US Military Academy at West 
Point. New York. where he graduated in 
1946. Commissioned a Second Lieutenant 
in the Army Air Corps, he was transferred 
into the US Air Force in 1947 and advanced 
through the ranks to Major General. US 
Air Force. He holds Master's degrees in 
engineering from Purdue· University and 
in international affairs from The George 
Washington University. 

His Air Force assignments included 50 
missions as a B-26 light bomber pilot in 
Korea in 1950 and 1951 and.a tour as a 
research and development IR&Dl staff offi· 
cer at Headquarters, Air Research and 
Development Command (ARDC>. in 
Baltimore . .Maryland, from 1952 to 1957. 
Trained in electncal engineering at Purdue 
and in R&D staff work at ARDC. he mo\•ed 
to California in 1957 to help Col Fritz Oder 
set up the WS-1t7 L office. In 1960 he was 
among the first to join the SA.l\IIOS Project 
Office, again using his R&D and space 
experience to help BGen Robert E. Greer 
organize the new "black~ Air Force space 
projects. From 1962 to 1964 Bradburn 
originated and orbited the QUILL Project, 
a satellite-borne synthetic aperture rndar, 
which demonstrated the engineering 
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from 1971 to L973 he \•;as 
Director of the Office of Space Systems 1 NRO 
Staffi; and from 1973 to 1975. he was 
Director of the Office of Special Projects 
1SAFSPL 

ln 1975,just in time for the US Bicent€n· 
nial and a great time to be in New England. 
Bradburn moved to Hanscom Air Force 
Base. Bedford, Massachusetts. as Vice 
Commander, Afr Force Electronic Systems 
Division. When he retired from the Air 
Force in 1976 the Bedford Minutemen. a 
socialJhistorical association. came out to 
play with fifes and drums. In 1978 and 
1979, Bradburn was the Representative of 
the Joint Chiefs of Staff on the US team 
negotiating with the Soviet Union on hmi· 
tations on antisatellite weapons cASATsl. 
At that time, under the Carter Admini­
stration, the United States was opposing 
the development or use of ASATs. a position 
consistent with President Eisenhower's 
Open Skies strategy. 

In 1979 Bradburn joined TRW Defense 
Systems Group in El Segundo, California, 
as Director of Engineering, concentrating 
mainly on TRW's project management 
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methods with Gen Samuel C. Phillips. the 
expert who managed Apollo. Retired from 
TRW m 1987, Bradburn volunteered for 
thi;; assignment as a h1stonan in 1990 and 
has been busy and happy managing this 
smaller project ever since! 

John Copley was born m Bangor, 
Maine, on 26 August 1922 at the height of 
a severe thunderstorm which. some believe. 
may have shaped certain events in his 
future. His father was a teacher who. m 
search of greener pastures (or warmer"). 
made several career moves m a southerly 
direction. As a result, Copley's early edu­
cation was in Massachusetts. but he spent 
his high school yeari; in New Rochelle. 
New York. where he graduated in 1940. 
He attended Williams College, Williams­
town, Massachusetts. until November 
1942. when he entered the Aviation Cadet 
Program. eventually piloting a 8-24 with 
the 15th Air Force in Italy during 1944 
and early 1945. 

The next 12 years were spent in com­
munications and electronics assignments 
m ~uch locat10ns as Johnston Island and the 
Korean Peninsula. In 1953 he entered the 
Air Force Institute of Technology, graduat­
ing with a degree in electrical engineering 
in August 1955 Following two and a half 
years at Rome Air Development Center, 
Griffis Air Force Base, New York, in charge 
of the ground quick reaction capabilit~ 
<QRCl program at the Intelligence and 
Electronic Warfare Laboratory, he found 
himself in Inglewood. California, assigned 
to the Air Force WS-117L Program Office 
fthanks mostly to the launch of Sputnik I 
in October 19571. His initial assignment 
was development of Subsystem H, the 
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Ground/Space Communications System; 
however. his SIG INT background prC'vailed 
and in July 1958 he was as;;1gned to Sub­
system F. the ~rerret" paylo.'.lds. He continued 
as the SIG INT payload chief for SA.i\lOS 
and then-when the project was classi­
fied as BYEMAN in December i96::!. 

In July 1964 he was assigned to the 
l'\bnned Orbiting Laborator;.· in an attempt 
to expand the mission into the SIG!NT 
area. \Vhen this attempt was terminated 
in 1967. he became the first National 
Reconnaissance Office (NROi assignee to 

the National Security Agency tNSAl. 
While there he was Chief of K-45 chariied 
with processin the data 

Copley retired from the Air Force in 
May 1974. The next 15 years were spent 
at Rockwell International Space Di\·1s1on 
where he finally realized a lifelong ambi­
tion and was able to actually participate in 
the engineering development of electronic 
systems for spacecraft !including the space 
shuttle!. In February of 1990. MGen David 
D. Bradburn invited him to participate in 
the wnting of this history, after which a 
third retirement should be in order'. 

Raymond B. Potts was born in 
Wellsburg, West Virginia, on 15 September 
1931. He graduated from West Virginia 
University in 1954 with a buchelor of sci· 
ence in electrical engineering, majoring in 
electronics with a mathematics minor. He 
also completed the Modem Engineering 
Management Program at Carnegie Mellon 
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University in 1964 and the Federal Exec­
utive Institute, Senior Executive Develop­
ment. in 1982. He served in the US Air 
Force from 1954 to 1956, attaining the 
rank of First Lieutenant and later Captain 
m the US Air Force Reserve m 1957. 

His career at NSA actually began 
while he was in the Air Force. and his first 
work there involved research on the use of 
transistors. From 1956 to 1958 he worked 
on some special R&D projects including 
the first computer to use transistor log1c. 
SOLO. From 1958 to 1960 he worked on 

EO 13526 3 5(c) ... Ian effort to solve a major 

cryptanalytic problem. From 1960 to 1963 
he was Chief of the Technical Planning 
Staff for equipment that required technol­
ogy beyond the state of the art. He started 
mto the satellite field in 1963 as task 
leader for the development of the high 
speed analog-to-digital converter for pro­
cessing analog data from the Air Force 
pnme payloads m man-
aged by SAFSP. From 1966 to 1971 Potts 
was Deputy Chief of the Office of EL INT 
and Chief of Special Projects; in these jobs 
he was responsible for NSA participation 
m the low-orbit SIG INT satellite projects. 
He managed all the analysis and process­
ing of SIG INT collected data, made agree­
ments with the Strateaic Air Command. 
established th• • 

and Space Company, under an Air Force 
contract. He also represented NSA in 
development of the high-altitude SIG INT 
satellite projects. 

After a senes of increasingly responsi­
ble JObs. including Deputy Assistant 
Director NSA for Science and Technology, 
m 1974 Potts became Deputy Director of 
Training, NSA/Central Security Service/ 
Commandant of the 1'Cat1onai Cryptologic 
School. where he managed course,; 111 

equipment maintenance through graduate­
level language. computer ::;ciencc. and 
management. From 1980 to 1985 he was 
Deputy Chief and Acting Chief. Operations 
and Control. managing SIGINT i.:ollection 
operations \"Ja satellites. com::;at remotes. 
high frequency, and embassies. From 1985 
to 1987 he was Deputy Chief. Joint 
Programs. leading the acquisition of major 
collection systems jointly bought by 'i'SA 
and the Service Cryptologic Agencies. 
Potts received the NSA l\leritorious 
Civilian Ser:1ce award in 1980. 

On his retirement in 1987. Potts 
became a Cryptologic Reservist at the 
Nauonal Cryptologic School at NSA. 
where he prepared a book on ""Lessons 
Learned in Systems Acqu1sit1on"' for use in 
systems acquisition training He also 
organized the Acquisition Management 
Association to provide a forum to exchange 
information and ideas on acquisition. In 
1990 Potts agreed to take a leading role 1n 
wnting this SIGINT history. whjch is 
based to a large degree on his experience 
and interests. which have kept him at the 
center of the satellite SIGINT world. With 
this job done. he plans to spend a lot more 
time with his family and keep his hand in 
the SIGINT busin~ss from time to time. 
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JOmed N:SA as en electronics engineer work­
ing on development of microwave antennas 
and over-the-horizon SIGINT ultra-high­
frequency collection equipment. This 

began··· nu"~. reer in SIGINT. In 1957 
and 195 • ~erved in 'lbkyo as Chief 
of the R sta mvolved in experimental 
collect10n systems; from 1958 to 1964 he 
was in the technical planning staff, moni­
toring US Air Force and Navy SIG INT 
satellite proJects: and in 1964 he joined the 
NRO staff in the Pentagon. helping to tie 
NSA and NRO interests together. In 1967 
he became Chief of R83 at NSA, the office 
ofSIGINT satellite projects; and from 1967 
to 1970 he was advisor to the Director, NSA. 
on SIGINT satellite reconnaissance. From 
197.0 ~ntil 1973 he was Chief of W05, 
responsible for ELINT end product report­
ing. From 1973 to 1976 he was Chief of 
the NSA group of analysts/linguists inte­
grated in the Central Intelligence Agency 

IClA) headquarters to evaluate special 
covert SIGINT; from 19i6 to 1979 he was 
Scientific Advisor to the Chief. A6. monitor­

ing specif'• SIG INT; o.nd from 1979 
to 1986, • was Scientific Ad\'1~or to 
the Chiet of A tiroup, the largest opl'ra· 
tions group responsible for collection. 
analysis, and planning for 
SIGINT on Soviet and East European 
countries. 

Since his retirement from NSA in 
1986. 'W7 f has been a consultant for the 
ClA on aavanced SIG INT and related 
satellite programs. In 1988 he was a vol­
unteer at the Smithsonian Museum of 
Natural History as a docent for the water­
fowl exhibit. and from 1989 to the present 
he has been a volunteer for Recording for 
the Blind. Inc .. in Washington. DC. read­
ing, monitoring other readers. controlling 
the master tape recorder. and duplicating 
tapes on over 100 textbooks for college­
level electronics, physics. mathematics. 
and technical trade school courses. He 
was awarded the Air Force Meritorious 
Service Medal in 1966 and the NSA 
Meritoriou.S · Medal in 1968. In his 
retiremen has had time to con· 
centrate on a ute ong interest in singing. 
Since 1972 he has appeared in over 100 
concerts with the Paul Hill Chorale in the 
Kennedy Center in Washington, DC. He 
volunteered for the assignment as a main 
member of this SIG INT history team in 
1990 and plans to concentrate on singing 
and summers in Martha's Vineyard in the 
future. 
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Acronyms and Abbreviations 

AAA 
ABM 
ADCS 
ADD/DP 
ADIFO 
ADP 
AES 
AFB 
AFBMC 
AFB MD 
AFC GM 
AFSA 
AFSC 
AFSCF 
AFSS 
AJL 
AJOY 

AMC 
AMIE 

APE 
APL 
ATIC 
ARDC 
ARPA 
A.RS 
ATI 

BUWEPS 

C-band 
CAMS 
CCP 
CDC 
CEP 
CES 
ClA 

antiaircraft artillery 
antiballistic missile 
analog-to-digital conversion system 
Assistant Deputy Director for Data Processindf•1 p 
Assistant Deputv for Field Operations 1SAFSP1 
Assistant Director for Production I NSA l 
anti-Earth satellite 
Air Force Base 
Air Force Ballistic Missile Committee 
Air Force Ballistic Missile Division 
Air Force Office of Guided Missiles 
Armed forces Security Agency 1pre-NSAl 
Air Force Systems Command 
Air Force Satellite Control Faciluy 
Air Force Secunty Service 
1\.irbome Instruments Laboratory 
analog-Lo-digital converter and computer system provided b~· '.\'SA to SAC to 

process ELINT data 
Army Missile Command 
analog magnetic instrumentation equipment. a spaceborne. w1de-b:rndwidth. 

helical-scan magnetic-tape recorder used on Program A SIGI"T 
reconnaissance satellites 

analog processing equipment 
Applied Physics Laboratory <Johns Hopkins University1 
Air Force Technical Intelligence Center, Wright-Patterson AFB. Ohiu 
Air Force Research and Development Command 
Advanced Research Pro1ects Agency 
Advanced Reconnaissance System 
Applied Technology. Inc. 

Bureau of Weapons !Navyl 

radar operating frequency, 4 to 8 GHz 
computer-aided manual search 
Consolidated Cryptologic Program 
Control Data Corporation 
circular error probable llocations> 
Communications Equipment Subsystem 
Central Intelligence Agency 
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CJG 
CINCPAC 
CINCPACFLT 
CNO 
COMINT 
COMNAVINTCOM 
CO MOK 
COMSEC 
CO NUS 
COTR 
CSAW 
CSWG 
CVR 
cw 
DACS 
DAGER 
DAHOPS 
DCI 
DCSID 
DOC 
DOI 
DDO 
DDR&E 
DDS&T 
DEFSMAC 
DF 
DIA 
DIRNSA 
DNI 
DNRO 
DOD 
DSP 
DSU 

EDL 
ELI NT 
ELT 
EMPINT 
EOB 
ERA 
ERP 

EO 1352633(b)(1 p25Yrs 

t,;:,v 

EW/GCI 
EX COM 

Central Intelligence Group . 
Commander in Chief. Pacific tlJS military forces I 
Commander in Chief. P:icific Fleet 
Chief of Naval Operations 
communications intelligence 
Commander. Na\•al lntellig-ence Command 
US!B Committee on OverhC"ad Reconnaissance 
communications security 
Conllnental United Stale;; 
Contracting Officer·s Tl•chnical Representative 
Communications SupplemPnt:iry Activities. \\iashington 1 Nov~·: 
COf\lOR SlGINT \Vurktn~ Group 
continuous vid£>o recording 
continuous wave iversus pulsedl electromagnetic signal 

Data Acquisition ;.ind Control Seb"lllCnl 
Director's Advisory Group for EUNT and Reconnaissance t ~SA) 
Data Handling and Oper.ations Plan 
Director of Central Intelligence 
Deputy Chief of SlaIT for Developmem 1 USAF1 
Data Distnbut1on Ccmer 
Deputy Dire.ctor for Intelligence 
Deputy Director for Operattons 1NSA1 
Deputy Secret;.iry of Defense for Research :ind Engineering 
Deputy Director for Science and Technology 1CIA1 
Defense Special Missiles and Astronautics Center 
direction-finding 
Defense Intelligence Agenc~· 
Director, National Secunty Agency 
Director ofNa\'al Intelligence 
Director. National Reconnaissance Office 
Department of Defense 
Defense Support Program 
data storage unit 

Electronics Defense Laboratory 1Sylvania1 
electronic intelligence t primarily radars• 
ELINT technical treportmgl 
electromagnetic pulse intelligence 1 nuclear detonation 1 

electronic order of battle I radar locations 1 

Engineering Research Associates 
effective radiated power 

r..artn satemte ven1c1e 
early warning/ground-controlled intercept !radar) 
Executive Committee of the NRO 
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FBI 
FDM 
FIS 
FM 
FM SAC 
FOC 
FOV 
FSK 
FTD 
FY 

GCHQ 
GCI 
GE 
GHz 
GOR 
GPS 
GRAB 
GS 

HF 
HF/DF 
HUM INT 
Hz 

l&W 
IBM 
ICBM 
IEEE 
IHF 
IMINT 
IOC 
IR 
IRINT 
ITEP 

JAN 
EO 13526 3 3(b)(1)>25Yrs 

kbps 
kHz 

L-band 
LMSC 
LMSD 
LOP 

EO 13526 3 3(b)(1)>25Yrs 

Federal Bureau of lnvesugauon 
frequency-division-mulupiex 
foreign instrumentation s1,,-ials 
frequency modulation 
Foreign Missile and Space Analysis Center 1ClA1 
final operational capability 
field of view 
frequency shift key 
Foreign Technology Di\'ision 
fiscal year 

General Communications Headquaners 1 UK1 
ground control intercept 1 radar1 
General Electric Company 
gigahertz lone billion cycles per second I 
general operational requirement 
Global Positioning S:-·stem 
Galactic Radiation and Backgrounrl 
general search 

high frequency 13 to 30 !\!Hz' 
h1gh-frequencyld1rect1on-finding 
human intelligence 
hertz <one cycle per st>cond 1 

indications and warning 
International Business Machines. Inc. 
intercontinental ballistic missile 
Institute of Electncal and Electronic Engrneers 
Intercept History File 
imagery intelligence 
initial operating capability 
infrared 
infrared intelhgence lpnmanly m1ss1le rad1atwn1 
lnterim Tactical ELlNT Processing (Equ1pmentl 

Joint Army/Navy l publications, nomenclature. etc. J 

kilobits per second 
kilohertz lone thousand cycles per second I 

radar operating frequency, 1 to 2 GHz 
Lockheed Missiles and Space Company 
Lockheed Missiles and Space Division 
line of position 
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MADS 
Mbps 
MCC 
MGS 
MHz 
MOL 

NASA 
NATO 
NAVSPASPUR 
NIC 
NOR.AD 
NPIC 
NRL 
NRO 
NRP 
NSA 
NSC 
NSCID 
NSD 
NSG 
NSOC 
NTPC 

OCMC 
OEL 
ONI 
OPELINT 
OSD 
OSDBMC 
OSI 
OSP 
oss 

EO 13526 3 31b )(1 )>25Yrs 

PACELINT 
PAM/FM 
PAPS 
PCM 
PDE: 
PFIAB 
PPM 
PRC 
PRF 
PRI 
PSAC 
PSK 
PW 

mission and data services 1 process mg 1 

megabits per second 
mission control center 
mission ground station 
megahertz lone mil hon cycles per second 1 

Manned Orbiting L::ibor:itorv 

National Aeronaullci-< and Spal't' Admmistrntion 
North Atlantic Treaty Organization 
Na,·al Space Surveillancl' Ct"Olt'r 

Na\'al Intelligence Command 
North Amencan Air Dt>ft•nsc Command 
National Photographic lnterprl:'l:ition Center 
Naval Research Laborator.v 
National Reconnaissance Office 
National Reconna1,;sanct? Proi;:y-am 
National Security Agenry 
National Security Council 
NSC Intelligence Directive 
NSA Support Detachment 
f\Javal Security Group 
National SIG INT Operations Center 
National Teclmical Processing Center 

Operations Center for Mission Control 
Office of ELINT 1CIA1 
Office of Naval Intelligence 
operationai ELINT 
Office of the Secretary of Defense 
Office of the Secretary of Defense. Ballistic '.\lissiieCommitwe 
Office of Scientific Intelligence 
Office of Special Projects 1CIA> 
Office of Strategic Services 1 pre-CIA I 

Pacific ELIN'T Center 
pulse amplitude modulation/frequency modulation 
POPPY Automated Processing System 
pube code modulation 
priority data extractor 
President's Foreign Intelligence Advisory Board 
pulse position modulation 
People's Republic of Ch ma 
pulse repetition frequency 
pulse repetition interval 
President's Science Advisory Committee 
phase shift key 
pulsewidth 
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QRC 

R&D 
RAND 
RCA 
RF 
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RTG 
RTS 
R'ITY 

s 
S-band 
SIS E 
S/S I' 
SIS I 
SAC 
SAFMS 
SAFSP 
SAFSS 
SAFUS 
SALT 
SAM 
SAM OS 
SAMS 
SAS 
SCA 
SCF 
SDS 
Sec Def 
SEL 
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SGLS 
SHAHS 
SIG INT 
SIOP 
EO 13526 3 3(b)(1 )>25Yrs 

soc 
SOCOMM 
SORS 
SP 
SPO 
SR 
SRI 
SSAT 
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sssc 
STANCIB 
STC 

quick reaction capability 

research and development 
Research for A.menca's Nallon<JI Defense 1 the RAND Corporation I 
Radio Corporation of Amenca 
radio frequency 

Keconna1ssance ·1 ecllmcal Group 
remote tracking station 
radio teletype 

Secret 
radar operating frequency. 2 to 4 GHz 
Subsystem E ISA:VIOS photo payload! 
Subsystem F ISA.'\lOS electronic reconnaissance, or •ferret." svst.•m • 
Subsystem I I WS- l l 7L process mg system 1 

Strategic Air·Command 
Office of Missiles and Space 1 Air Forcei 
Office of Special Projects 1 '.'\RO Program Al 
Office of Space Systems 1 NRO sLaffi 
Under Secretary of the Air Force 1 DNROl 
Strategic Arms Lim1tat1ons Talks 
surface-Lo-air missile . 
ARPA unclassified designator fur former SENTRY Proi.,rram 
Signal Activity Monitor System tELINT! 
Signal Analysis Subsystem 1COMINT> 
Signal Analysis Console 
SaLellite Control Facility 
Students for Democrauc Society 
Secretary of Defense 
Stanford University Electronics Laboratory 

space-ground lmk system 
signal handling and recording segment 
signals intelligence 
Single Integrated Operating Plan 

Satellite Operations Center, NSA 
Satellite Operations Communications network 1Air Force> 
SIGINT Overhead Reconnaissance Subcommittee <USII3l 

EO 13526 3 3(b)(1)>25Yrs EO 135 SAFSP, including 
system project office 
system requirement 
Stanford Research Laboratories 
Special Signals Analysis Team 

::,1Lil1"T ::iatelllte ::iupport 1.,,emer 11'1.:::iAI 
State/Army/Navy Communications Intelligence Board lpre-USCIBI 
Satellite Test Center 
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STIC 
STL 
STRUM 

TAC 
TAT 
TCP 

Scientific and Tt>chmcol lntt•ll1gl!nce Ct:'nlt•r 1U:-.;J 1 

Space Technologies Laboratories 
standard technical report usmg modules 1 :-.SSA formnll 

Technical Adnsory Commlttet• 
thrust-augmented Thor 
Technologlcal Capab1hue~ P:inl'I 

• l .. ~ a ... t 
EO 13526 1 4(c)<25Yrs EO 13526 3 5(c) 

TDY 
TEBAC 
TECHINS 
TE LINT 
THF 
Tl 
TK 
TOA 
TOG 
EO 13526 3 3(bJ(1 )>25Yrs 

TS 
TV 
TW 

temporary dctacn1·d dut\" 

Telemetrv and Bt'acu1irY Analysis Commumt~· 
techn;cal 1nstructwn" 
telt>metrv mtell1f;!t'nn· 
technical history lile 
technical mtelligenct' 
Talent·Kt.'.vholc st·nirtl\' rnmp;:irtment 
ume of arnval 
Tectm1cal Operauni.: (;rnup 

Top !::iecret 
tele\"lsion 
1act1cal warning 

United Arab Republic 
ultn,1.h1g-h frequi:ncy i :mo to :3.0UO :\t Hz 1 

United States Armv 
Unued States Air Force 

F.<. j • -I • ' \: I 

UAR 
UHF 
USA 
USAF 
USCIB 
USIB 
USN 
USSR 

united States Communu;ations Intelligence 130.:ird, pre-l"SIB • 
United States lnLelli,:ence Board 

EO 13526 3 3(b)(1 )>25Yrs 

VAB 
VAFB 
VCR 
VHF 

WADC 
WDD 
WS-1171.. 

X-band 

YlG 

United States Navy 
Umon of Soviet Socialist Republics 

vehicle assembl}' building 
Vandenberg Air Force Base 
\'ideo cassette recorder 
\'ery high frequency 1 30 to 300 :\IHz 1 

Wright Air Development CenLer 
WesLern Development Division 1 Air Force 1 

Weapon Syslem 11 IL 

radar operating frequent>'. 8 to 10 GHz 

yttrium-iron-garnet 

)'}J Tht• ~ICl:">:T S.:;t._.llite Sta" j 
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Military Rank Abbreviations 

Gen 
Adm 
LGen 
VAdm 
MG en 
RAdm 
BGen 
Col 
Capt 
Lt Col 
Cmdr 
Maj 
LtCmdr 
Capt· 
Lt 
I Lt 
Lt (j.g.) 
2Lt 
Ens 

General 
Admiral 
Lieutenant General 
Vice Admiral 
MaJor General 
Rear Admiral 
Brigadier General 
Colonel 
Captain (USN> 
Lieutenant Colonel 
Commander 
Ma1or 
Lieutenant Commander 
Captain (USAFl 
Lieutenant t senior grade J 

First Lieutenant 
Lieuten:i.nt (junior grade l 
Second Lieutenant 
Ensign 
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H•ndl" ... BYEM .r .. IE.\lr."'EtHOLE-

.-\ppendix G 395 

..

• COMl.VT trol Ch"n~ls lointlv 

...... ____ ._.~._.._. ______ s,_H•_9~?_•...--------------------
- J. 



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

t· :.... :; ·- -

Top S.c 
"14ndle .. ~ BYEYA AliNr.l(EYHOtf-

COMIN r c "'' Chdnrtel• Jainrly 
Yf.t;lj/.~4 

FL-, 

E· .;. 

Appendix H 397 



NRO APPROVED FOR RELEASE 

f L 1 U':!~§.'20\~ rrs,: :.:,,: 
F> l. -i. 

I 



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

Appendix H 

J 



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

-lOO Thf' ~ICI '! T S.Jte' lite Storv 

Top rel 
HJnrll• "J 8)f '\i.T.~Lf.'l:T.k.EYHOLf-

C().\11'-' r 

E<• 1. ~. • 
PL 8€-3€150 u~c 3€0~ 



L 

NRO APPROVED FOR RELEASE 
12 JUNE 2015 

TopS 
HJnd/f" "" BY(f\. ·'-'*'LE:Vl·A.t)'HOtf-

CO.\fJ onrrof Chr1n~I~ Jou11f1t 
fH'f.QJ9,-"9..1 

401 



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

402 The SIC!NT Satellite Storv 

Top el 
HJndt,. ,.,.,Br ,...:.f,.,!EN1·Kf'YH0Lf-

(0.\JI, · Cf>11trnl Ch.lnn~lf. /01nfl" 
R't"f ... 147"/'9.I 



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

PL 
Si) 1 . .J • 

Top~ 
HJnrlJ,..,, BH .r~tfNJ.i.f\HOlf· 

CO:\.U om,ol CllJn~ls tum'/" 
8H 91<>7!'1• 

Appendix H 403 



I 

NRO APPROVED FOR RELEASE 
12JUNE2015 

404 1he SIGINI Sate!ltte ~torv 

Top ~I 
HJndl,..,. 8'1'f N· r>.tfNr·KfrHLJ!E-

COMI· onuol 0>•"""1' Jomtlv 
!HF ~IQ.-,'l~ j 



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

FL '• 5,) u~;1:; 

Appendix H 405 

11111111111~--------------------------------------



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

PL -:"--3C/5 1) iJ.S1~ 36 :is 
EC 1. '1. 

'406 Th!' SIGl~T S.i1ell1!e Story 

PL 

j 



NRO APPROVED FOR RELEASE 
12JUNE2015 

Top S<>C 
MdndlP "" BHM• . A-LENT·~"CIHU!f· 

COMl.'1 r t<OI Cl••n""'• 10.ntlv 
8Yf.f:ll'l7i<J.1 

Appendix H 407 



NRO APPROVED FOR RELEASE 
12 JUNE 2015 

.ioR Thp SIC.I' T 5.>ll''lore Srorv 



NRO APPROVED FOR RELEASE 
12JUNE2015 

PL 8~-3E/5G USC 3€05 

Top 5., 
H.Jndlt! ""'" BYfMA · .i\L[ll\IT.t.;fY'"'OLE­

C0.\11,\JT C Appen.d1x H 409 


	CoverPaqeTemplate FIXXX.pdf
	Description of document: National Reconnaissance Office (NRO) history:  The SIGINT Satellite Story, 1994
	Posted date: 06-July-2015
	Source of document: Mandatory Declassification Review Request National Reconnaissance Office NRO-MSO-ASGIMSC-IART 14675 Lee Road Chantilly, VA 20151-1715


