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Medium-range ballistic missile 
National Advisory Committee for Aeronautics 
Naval air station 
National Aeronautics and Space 
Administration 
National Intelligence Estimate 
National Photographic Interpretation Center 
National Security Agency 
National Security Council 
National Security Council Intelligence 
Directive 
Office of Defense Mobilization 
Office of Research and Reports 
Office of Special Activities 
Office of Scientific Intelligence 
President's Board of Consultants on Foreign 
Intelligence Activities 
Perkin-Elmer Company 
President's Foreign Intelligence Advisory 
Board 
Photointerpreter 
Phomgraphic Intelligence Center 
Photo-Intelligence Division 
President's Science Advisory Committee 
Royal Air Force 
Request for proposal 
Scientific Advisory Board (USAF) 
Science Advisory Committee 

Air Command 

"V'~'"'''"' Assistant to the DCI and 
Coordination 
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APPENDIX B 

Personnel 

A YER, Frederick, Jr. 
Special assistam to Trevor Gardner in the Office of the Secretary of 
rhe Air Force, Ayer was a strong advocate of overhead reconnaissance 
by balloons and an early supporter of Lockheed's CL-282 design. 

BAKER, James G. 
Harvard astronomer and lens designer, Baker was a leading 
of high-acuity aerial lenses during World War II and continued this 
work after the war. He also headed the Air Force Intelligence Systems 
Panel and served on the Technological Capabilities Panel's Project 
Three commictee that urged the development of the U-2 aircraft 
Baker designed the lenses for the U-2's cameras. 

BISSELL, Richard M., Jr. 
Head of all CIA overhead reconnaissance programs from 1954 until 
1962, a former economics professor at MIT and high official of the 
Marshall Plan, Bissell became Allen W. Dulles's Special Assistant for 
Planning and Coordination in January 1954 and received responsibil­
ity for the new U-2 project at the end of that year. Later he also 
headed the first photosatellite project and oversaw the development of 
the OXCART. In 1959 Bissell became Deputy Director for Plans but 
kept the reconnaissance projects under his controL He resigned from 
the CIA in February 1962. 

CABELL, George Pearre 
Air Force and DDCI from i953 until 1962. Because of 
Cabell 
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the Air Force in 1959. Five months later he moved up to 

Assistant of the Air Force for Research and Development, 
and the y~ar he became Under the Air Force. 
In these positions he was involved in coordination with the CIA on 
both the and In left 
to become the first chairman of the Communications 
Corporation. 

CUNNINGHAM, James A., Jr. 
An ex-Marine he became the administrative officer for 
the U-2 project in April 1955. Cunningham handled the 
m~tnage1ment of the U-2 program and brought only the more 
problems to Richard Bissell's attention. Later he served as rhe Deputy 
Director of the Office of Special Activities and then Special Assistant 
to the Deputy Director for Science and Technology. 

DONOVAN, Allen F. 
An aeronautical who had to the P-40 
while working at the Curtiss-Wright Corporation. Donovan was one 
of the founders of the Cornell Aeronautical Laboratory after World 
War IL He served on several Air Force advisory panels and was a 

advocate of the proposed Lockheed aircraft. Later he 
became vice president of the Corporation. 

DOOLITTLE, James H. 
A vice president of Shell Oil and an Air Force re­
serve Doolittle headed General Eisenhower's Air dur­

World War lL After the war Doolittle served on many Air Force 
and in 1954 he chaired a 



Approved for Release: 2013/06/25 

program when he saw how much intelligence it could on the 
Soviet Union. Because his own interests lay more in the area of hu­
man intelligence, he left the managemem of the reconnaissance pro­
gram in the hands of DDCI Cabell and project director Richard 
BisselL 

GARDNER, Trevor 
During World War II, Gardner worked on the Manhattan Project, and 
later he headed the General Tire and Rubber Company before starting 
his own research and development firm, the Hycon Company, which 
built aerial cameras. Gardner served as the Secretary of the Air 
Force's Special Assistant for Research and Development and then as 
the Assistant Secrecary for Research and Development during 
Eisenhower's first term of office. Gardner's concern about the danger 
of a surprise attack helped lead to the establishment of the 
Technological Capabilities Panel. Gardner also urged the building of 
Lockheed's CL-282 aircraft. 

GEARY, Leo P. 
Air Force colonel (later brigadier general) who was James 
Cunningham's Air Force counterpart in the U-2 program. He was in­
strumental in diverting engines from other Air Force projects for use 
in the U-2, and his lO years with the U-2 project provided a high de­
gree of continuity. 

GOODPASTER, Andrew J. 
An Army colonel who served as President Eisenhower's Staff 

from 1954 to 1961. During this period, he was the C[A's 
point of contact in the White House for meetings with the 
President on the subject of overhead reconnaissance. Goodpaster's 
later career included service as the supreme commander of NATO and 
then commandant of the US at 
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KIEFER, Eugene P. 
An Air Force officer with a degree in aeronautical engineering who in 
1953 informed a friend at Lockheed of the Air Force's search for a 
high-altitude reconnaissance aircraft, thus, leading to the initial de­
sign of the CL-282. After leaving the Air Force, Kiefer became 
Richard Bissell's technical adviser for the OXCART and 
photosatellite programs. 

KILLIAN, James R., Jr. 
President of the Massachusetrs Institute of Technology, Killian 
headed a high-level and very secret study of the narion's ability co 
withstand a surprise attack. While this project was still under way, he 
and Edwin Land persuaded President Eisenhower to support the de­
velopment of a high-altitude reconnaissance aircraft, the U-2. Lacer, 
Killian headed Eisenhower's Board of Consultants for Foreign 
Intelligence Activities, served as his Cabinet-level science adviser. 
and chaired the Presidem's Science Advisory Board. Killian was also 
chairman of the President's Foreign Intelligence Advisory Board un­
der John F. Kennedy. 

LAND, Edwin H. 
An extremely talented inventor famous for the development of polar­
izing filters and the instant-film camera. Land also devoced consider­
able time and energy to voluntary government service. During World 
War II, Land worked for the Radiation Laboratories, and after the war 
he served on numerous Air Force advisory panels. As the head of the 
Technological Capabilitites Panel's study group investigating US in­
telligence-gathering capabilities, Land became a advocate of 
the development of a high-altitude reconnaissance aircraft 

under civilian rather than Air Force control. Land and James 
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Institute, an proprietary working on ways to re-
duce the U-2's vulnerability to radar detection. In !957 he founded 
Itek Corporation. 

LUNDAHL, Arthur E. 
A Navy photointerpreter during World War ri and afterward. Lundahl 
became the chief of the Photo-Intelligence Division in 1953. To sup­
port the U-2 project, he established a separate photointerpretation 
cemer under Project HTAUTOMAT. Under his leadership the Photo­
Inteltigence Division grew rapidly and achieved office status as the 
Photographic Imeiligence Center in 1958. ln 1961 Lundahl became 
the first head of the National Photograhic Interpretation Center, which 
combined the photointerpreration efforts of the CIA and the military 
services. 

McCONE, John A. 
DCf from 1961 to 1965. A strong supporter of the CIA's manned re­
connaissance program, McCone presided over the OXCART's main 
period of development and pushed for a greater role for the CIA in its 
joint reconnaissance programs with the Department of Defense. 

MILLER, Herbert I. 
Miller worked in the Office of Scientific Intelligence's nuclear branch 
and became Richard Bissell's first deputy for the U-2 project He later 
left the Agency to work for the Scientific Engineering Institute. 

NORTON, Garrison 
An to Trevor Gardner, Norton became an supporter of 
the Lockheed CL-282 and started the CIA's interest in overhead re­

about the aircraft Norton 
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PERKIN, Richard S. 
President of the Perkin-Elmer Corporation, Perkin was a close fri end 
of James Baker and was also a member of se veral adv isory panels, 
including the BEACON HfLL project He helped Baker decide what 
cameras to use in the first U-2 aircraft. 

POWERS, Francis Gary 
An Air Force Reserve Officer who became a CIA U-2 pilot in 1956, 
Powers flew 27 success ful missions before being shot down over the 
Soviet Union on I May 1960. After his return to the United Scates in 
exchange for Soviet spymaster Rudolf Abel in 1962, Powers was 
cleared of all allegations of misconduct in his miss ion. capture, trial. 
and captivity. He became a test pilot for lockheed and later piloted 
light aircraft and helicopters for radio and television s tations. He died 
in a helicopter crash on I August 1977. 

PURCELL, Edward M. 
A physicist who won a Nobel prize in 1954 for his work in nuclear 
resonance. Purcell served on a number of advisory bodies. including 
the USAF Scientific Advisory Committee and Edwin Land·s 
Technological Capabilities Panel study group. It was Purcell's ideas 
for reducing the radar cross section of the U-2 that led to the 
OXCART program. Purcell al so contributed to the satellite pro­
grams. 

RABORN, William F., Jr. 
DCI from 1965 to 1966. Rabo rn pushed for the deployment of 
OXCART ro the Far East but failed to sway the rop officials of the 
Johnson administration. 

REBER, James Q. 
After serv ing as the Assistant Direc tor for Inte lligence Coordination 
in the early 1950s, Reber became the chairman of the Ad Hoc 
Requirements Comm ittee in 1955 and continued to chai r this commit­
tee after it was taken over by the US Intelligence Board in 1960 and 
renamed the Committee on Overhead Requirements . In 1969 he be­
came the chai rman of the US IB's S IG INT Committee. 

RODGERS, Franklin A. 
' Formerly of M IT, Rodgers was the chief eng ineer at the Scientific 

Enginee ring Institute who con vened the theo ries of Edward Purcell 
into practical systems to reduce the radar image of the U-2 and espe­
cially the OXCART. 

Approved for Release: 2013/06i25 



C00 1 90094 
Approved for Release: 2013/06/25 

SCHLESINGER, James R. 
DC£ from February to July 1973, Schlesinger supported the Nixon ad ­
ministration's proposal to terminate the Agency's U-2 program. 

SCOTT, Roderic M. 
An engineer with Perkin-Elmer who worked with James Baker in de­
signing the first cameras for use in the U-2. Scou helped design the 
3000 l camera for the OXCART 

SCOVILLE, Herbert, Jr. 
In February 1962 Scoville became the first Deputy Director for 
Research, which took over control of the Agency's reconnaissance 
programs from the Deputy Director for Plans. Frustrated by the lack 
of support from the DC! and the other directorates. he resigned in 
June 1963. 

SEABERG, John 
An aeronautical engineer who was recalled to active duty with the Air 
Force during the Korean war, Seaberg drafted the first specifications 
fo: .a high-flying jet reconnaissance aircraft in 1953. 

STEVER, H. Guyford 
A professor of aeronautical engineering at MIT. Stever served on nu­
merous Air Force advisory panels and later became the Air Force's 
chief scientist 

STRONG, Philip G. 
Chief of collection in the Office of Scientific Intelligence, Strong kept 
himself well informed on developmems in overhead reconnaissance 
and attended many Air Force advisory panel meetings as an observer. 
In I 954 he learned about the Lockheed CL-282 des ign and passed the 
information on to Edwin Land 's study group in vestigating US inte ll i­
gence-gathering capabilities. 

WHEELON, Albert (" Bud'') D. 
Wheelan became the Deputy Director for Science and Technology in 
August 1963 following the reorganization and renaming of the 
Deputy Director for Research He held this posi tion until September 
1966. 
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APPENDIX C 

Electronic Devices Carried by the U-2 
------~------------------------

From the beginning the U-2 was envisioned as more than a camera 
platform. In fact, the U-2 would ultimately carry only five types of 
photographic equipment but more than 20 different types of electronic 
devices, some for collecting electronic intelligence (ELINT), others 
('"ferret" equipment) for gathering intelligence on foreign radars, and 
a few for self-protection-electron ic countermeasures to defeat en­
emy missile-control radars. 

The various electronic. countermeasures and intelligence-gather­
ing systems designed for the U-2 received designations using Roman 
numerals-Systems l through XXII. The first seven devices were 
built by the Ramo- Wooldridge firm, now part of the TRW 
Corporation. System-! used S- and X-band ELINT recei ve rs to colkct 
ground-controlled intercept and air defense signals. Weighing only 
7.7 kilograms. this system was aboard all U-2s from 1955 through 
1959. System-II. a communications and navigation system. never 

· worked properly and was canceled. System-Ill. a 16-kilogram VHF 
recorder for communications intelligence (COMINT), was never used 
and was transferred to the Navy in 1958. System-IV, a ferret device 
that recorded electromagnetic energy in the ISO- to 4.000-MHz range 
was used on 16 missions between 1957 and 1959, when it was given 
to the Air Force. System-V was similar to System-£ but covered nine 
wave bands. The device was so heavy that U-2s using it could not 
carry a camera sys tem. System- V was used on only three missions 
and was replaced by the lighter weight System- VI that covered the P-, 
L-, S-, and X-band frequencies and could be used with either the A or 
B camera. System-VI was used from 1959 through 1966. 

The growing need for data on Soviet miss ile development led to 

a contract with the firm of Hailer- Raymond-Brown (HRB ) to build a 
missile-telemetry intercept system as quick ly as possible. The result­
ing dev ice (System-V(I) could record up to 12 minutes o f data from 
six simultaneous frequenc ies. This un it first saw service on 9 June 
1959 and was used on another 22 missions during the next year. 
Following modifications to make System-V[ I suitable for use by the 
Navy. the designation was changed to System-VIIL 

System-!X was an e lectronic-countermeasures (ECM ) devtce for 
generating fa lse -angle information in respo nse to X-band radar pulses 
from surface-to-air missile radars. Also known as the Mark-30. the 
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unit was manufactured by the Company. One of these de-
was aboard Gary Powers' U-2 when he was shot down. 

System-X was a modification of the HRB's System- VII that was 
specially built in 1962 for a mission over the Soviet Union that never 
took place. Systems-XI through XV were ECM devices used by U-2s 
overflying China and North Vietnam during the Vietnam war. 
System-XVI was a passive ELINT collector. 

System-XVIl was built by HRB-Singer as a result of an October 
I 963 USIB requirement for the collection of antiballistic-missile 
(ABM) data from Saryshagan. The system was to be deployed in a 
lJ-2 that would fly over western China, along the Sino-Soviet border. 
collecting data on the ABMs being tested at Saryshagan. By the time 
the unit was completed in 1965, however, the tipoff time before rest 
launches had been reduced from almost 24 hours to less than an hour, 
making it impossible to stage U-2 missions in time to collect the dara. 

In the late 1960s, additional ECM systems were needed to coun­
ter the increasing threats posed by more accurate SAMs and higher 
flying aircraft System-XX was specifically designed to counter the 
acquisition and guidance radars used by MIG aircrafr, and 
System-XXll was an infrared jammer to counter air-to-air missiles. 
System-XXI, a COtvUNT package that replaced the much older 
System-Ill, was originally developed for the OXCART program and 
was later adapted for use aboard the follow-on U-2, the U-2R. 
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Date Mission Pilot Airfield Unit Payload Route 

4 July 1956 2013 Stockman Wiesbaden A A-2 East 

5 July 1956 2014 Vito Wiesbaden A A-2 East 
Moscow, Estonia, Latvia, 
Lithuania, Poland 

9 July 1956 2020 Knutson Wiesbaden A A-2 Eas£ Germany, Poland, Minsk, 
Poland 

9July 1956 2021 Overstreec Wiesbaden A A-2 Czechoslovakia, Vienna, Hungary, 
L'vov, Kiev, Minsk, Poland 

1956 2024 Dunaway Wiesbaden A A-2 Poland, Kishinev, Kerch', 
Sevastopol', Simferopol', Odessa. 
Romania, Hungary 

20 November 1956 4016 Powers Adana B A-2 [ran, Baku, Astara, 
Caucasus 

18 March 1957 4020 Cherbonneaux Adana B 

20 June 1957 6005 Rand Eielson c B 

B B 
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Date Mission Pilot Airfield Unit Payload Route 

22 August 1957 4049 Birkhead Lahore B A-2 Merket Bazar. Kuldja, Abakan, 
Krasnoyarsk. Kansk, Sinkiang 

22 August 1957 4050 Cherbonneaux Lahore B A-2 Lake Balkhash. Semipalatinsk, 
Bam au!, Prokop· yevsk, 
Novokuznetsk. Leninogorsk 

28 August 1957 4058 Jones Lahore B A-2 Dushanbe, Tashkent, Tyuratam, 
Kazalinsk, Aral Sea 

10 September 1957 4059 Hall Adana B A-2 Krasnovodsk. Gur'yev. 
Astrakhan', Tbilisi 

16 September 1957 6008 Baker Eielson c A-2 Kamchatka Peninsula. Milkovo 

13 October 1957 2040 Stockman Giebe!stadt A A-2 Norway, Finland, Murmansk. 
Kandalaksha 

I March 1958 6011 Crull c A-2 Dal' nerechensk, Khabarovsk. 
Blagoveshchensk, Belagorsk, 
Komsomo!sk, Sovetskaya Gavan' 

9 July 1959 4!25 Knutson Peshawar B B Tyuratam for Sputnik 
launch 

December 1959 Robinson B B 
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APPENDIX E 

Unmanned Reconnaissance 

AQUILINE 
In the early 1960s. there were many problems in obtaining coverage 
of hostile territory. The U-2 was too vulnerable ro Soviet sur­
face-to-air missiles, as had been demonstrated by losses over the 
Soviet Union, Cuba. and the People's Republic of China. The 
OXCART was still under development and even when completed 
might prove vulnerable to Soviet radars and missiles. Although safe 
from interception, the newly developed photosatellites could not pro­
vide coverage of a desired target on short notice. Because several of 
the intelligence community's primary targets such as Cuba and the 
new Soviet radar installation ar Tallinn (Estonia) were not located 
deep in hostile territory, CIA scientists and engineers began to con­
sider the possibility of using small, unmanned aircraft for aerial 
reconnaissance. They believed that recent advances in the minia­
turization of electronic technology would make possible the 
development of a reconnaissance vehicle with a very-low-radar cross 
section and small visual and acoustical signatures. Such a vehicle 
could reconnoiter an area of interest without the hostile country real­
izing that it had been overflown. 

[n mid-1965. David L chief of the Office of Research 
and Development's Applied Physics Division. and Frank Briglia of 
the same office working on the concept of a small, inexpensive 
aircraft that would be about the size of a bird and could carry 
various for photography, nuclear and ELINT collec-
tion. ORD soon formed a 

the 
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Project AQUILINE 

rn 1968 tests on an AQUILINE prototype at Randsburg Wash on 
the US Navy 's Naval Ordnance Test Station at China Lake, 
California. showed that the aircraft was extreme ly difficult to see. To 
ass ist pilots of chase aircraft in kec:ping AQU fLI NE in sight. its emire 
upper surface was painted bright orange: even so. sighting remained 
difficult. 

The resting process was very hard on AQUILINE because ir was 
recovered by fl ying it in to a ne t dose to the ground, which almost al­
ways caused some damage to the wings or propeller. As a result. one 
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or more of the aircraft was always being repaired. and eventually 
three of the five AQUILINE prototypes were destroyed in testing. 

341 



0094 

342 

Proiect AXILLARY 

Approved for Release: 2013/06/25 

AXILLARY 
While Project AQUILINE was still under development, its chief aero­
dynamicist, Charles N. Adkins, left the program because he believed 
that irs escalating costs would prevent it from ever producing a de­
ployable aircraft. He wanted to build a small. inexpensive re­
mote-controlled aircraft to test a low-cost lightweight autopilot 
currently being developed by ORO. Under a S5 .000 time-and-materi­
als contract with Melpar. Incorporated. Adkins hired a local modd 
aircraft builder to assemble and modify a standard Hawk-750 glider 
kit and power it with a rear-mounted engine and pusher propeller. 
Following a se ries of successful test flights . Adkins installed a small 
camera and took a number of aerial photographs. 

By this time the effort to build a '' Miniature Multi-Purpose 
Airborne Vehicle '' had become know n as Project AXILLARY. 
Melpar, fnc ., received a second contract for $50,000 !0 install ORO's 
autopilot in the aircraft. and the project managers now began search­
ing for a use for their vehicle. The two main possibi li tes were ( I) as a 
short-range reconnaissance vehic le fo r use in a peace-monitoring or 
intelligence-gathering sys tem and (2) as a short-range warhead deli v­
ery system. In 197 1 the O ffice of Special Activities evaluated 
AXILLARY flight-testing and determined that the small mode l air­
craft was not suitable for use as a covert reconnaissance vehicle be­
cause of its large radar cross section and si gnificant accous tical 
s ignature. The aircra ft's radar signature made it potentially U$efu! as a 
weapons syste ms, ho wever. ORO su_ggesred th<:H AXILLARY be 
equipped with a radar-homing tin it ! 'w hich would 
make it an inexpensive means for · 
surface-to-air missile systems in North Vietnam. The Director of 
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Defense Research and Engineering, John Foster, liked the and 
provided DOD funding for ORO to develop two versions of 
AXILLARY, one with a radar-homer and one with a television recon­
naissance package. The radar homing system proved successful as 
AXILLARY sought out and destroyed a radar during testing at China 
Lake Naval Air Station. However, the end of US involvement in 
Vietnam in early 1973 led to the cancellation ot' fll!'ther[)QD 
and A.XILLJ\RY \Vas placed on the she!( 
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