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October 1956. This unit's timely and accurate information enabled the 
PARAMOUNT Commi11ee to predict the joint Israeli-British-French 
attack on Egypt three days before it took place. · 

On .11 September, Detachment A pilot Jacob Kratt overflew the 
French Mediterranean naval base at Toulon. He brought back imagery 
revealing ,that France was loading troopships at Toulon. During lhe 
rest of·the month, Detachment A pi!ots flew another eight missions 
over the Middle East. By this time, the new Detachment B in Turkey' 
was ready for operations, and ii was helter positioned lo provide cov
erage of the Middle East Detachment B began flying missions. in 
September and soon became the primary detachment for Middle East 
overflights. conducting nine out of the 10 such missions flown in 
October.... 

Detachment B's first U-2 flight, on 11 September 1956, macje 
passes over Turkey, Cyprus, and Rhodes. The·next night, more than 
two Weeks later, covered much the same ground but flew as far west 

·'as Malta, Sicily, and Crete. Both. were "special'' missions aimed al 
maintaining surveillance of the British and French fleets and forces as 
they'prepared for the auack on Egypt. Meanwhile, Detachment A pi
lots flew four ·missions in the Western Mediterranean. 

During this period, the PARAMOUNT Comnii11ee's photo
interprerers developed the new sc·ience of ·~tent-ology••--counting the 
tents of British forces on the islands of Cyprus and Malta 10 deter
mine the nu.mber of troops deployed. The photointerpreters used 
changes in ihe number of tents to deterrnine that the British forces 
were beginning to move toward the beaches. where they were eventu
ally lightered 10 offshore troopships.w 

Noting the U-2 activity in the Middle East, President Eisenhower 
wrote in his diary on 15 October 1956: 0 0ur high-flying reconnais
s.i.nce planes have shown that Israel has obtained some 60 of the 
French Mystere pursuit planes. when there had ·been reponed the 
transfor of only 24." "' Other U-2 photographs revealed the presence 

.. OSA History. chap. 19.annci tlO. '"CIA U-2 Mis.sions Aown. 1956-1968,"' pp. 1-2_.P':{ 
Codewonl). 

• Lund:i.hl and Brugiuni intc(View r;H"Codeword). 
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. 	 
9f British Canberra bombers at Akrotiri. Cyprus, The Anglo-French 

military buildup greatly irritated President Eisenhower, who consid

ered these activities a violation of the 1950 Tripartite Declaration, in 

which the United States, the·United Kingdom, and France had agreed 

to maintain the status quo in annaments and borders in the Middle 

Enst5'o Arthur Lundahl he remarked, "It's a hell of a note when you <· 

have to G-2 your friends." '': 


U-2 photography continued to keep the President and other key 

officials well informed about the progress of the crisis. -Flights over 

Israel and Rhodes on 21 October and Cyprus on 25 October revealed 

heavy military concemrations and an increase in the number of U'OOp 

transports and air forces. On the basis of this informati2!i1 Secrewry 

of State John Foster Duiles told the President o~ 28 October that he 

believed an Israeli attack on Jordan was imminent, adding thar he 

thought the British and French would take advantage of such an at
tack to occupy the Suez Canal." · 


The 10-day Middle East war began on the afternoon of 29 
- October 1956 with Israeli paratroop drops in the Sinai ~ninsula,_!'.ol

lowed by mobile columns striking deep into Egyptian territory. \!he I 
I !

I ne•t day, 30 October, Francis Gary· Powers conducted mission I 314_ 
He overflew Lebanon, Jordan, Israel, and finally the Sina~where he 
photographed black puffs of smoke from the fighting between l_srael 
and Egypt. Adana-based U-2s were in the air for the next two days 
fiJming the Suez Canal area[Y.nd neighboring countrieif' · 

The United Kingdom and France entered the fray on the evening 

of 31 October whh bombing raids against major Egyptian airfields. 

The Anglo-French bombing campaign continued for the next 48 

hours. Ear)Y on the morning of I November, an Adana-based U-2, pi· 

lated by LWilliam Hall, took off to gather intelligence on the 

Anglo-French military activity. After photographing Cyprus, Hal] 

flew south to the Sinai Desert, where he made several passes to obtain 
cornp_lete coverage of the Israeli-Egyptian figh.ting there.CHe then 
headed west to Cai~ passing directly over the main Egyptian ~rbase I 

I 
~ L1.1ncbhl iUld Brugioni in1crview ~Codeword). 	

i:z TclePhonc c:ills. 28 October 1956. DOE Dinry. DDEL. 

u Power.;.. Op~rtUifln Ov~rftighr. pp. 308-309; Mission folder 1314 (30 October 1956). 
OSA records, job 67.B-972, box. I fl=S"Codeword). 
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DETACHMENT B FLIGHTS FROM PAKISTAN 

The most important series of overflights in the summer of l957 were 
those that Detachment B staged to gather intelligence on the Soviet 
Union's guided missile and nuclear programs. President Eisenhower 
had approved these overflights at the meeting on 6 May 1957. pro
vided that Pakistan allowed the U-2s to operate from its territory (the 
d~sired targets were too far away from the U-2 base in Turkey). 

ichard Bisse\l's personal assistant. and 
met wich President 

77L..~~~~~~~~~~~~~~~,.--J
lskander Mirza. Prime Minister Huseyn Shaheed Suhrawardy. and 
Army Commander Gen. Ayub Khan between J and 7 June 1957 and 

~----"':_---~ received permission to operate from Lahore. The airfie\d at Peshawar, 
25Xl, E.0.13526 a more desirable location, was not available because of repair work. 

Detachment B at Ankara ferried four of its U-2s, two of which were 
diny birds. to Lahore. A C-124 brought in eight pilots and ground 
crews to prepare for missions over the Soviet .Union and the People's 
Republic of China (PRC) beginning on 4 August (Operation SOFT 
TOUCH). During a 23-day period, these aircraft made nine flights: 
seven. over the USSR and two over the PRC. Although one of the 
seven nights over the USSR was ;i failure because the camera 

...mnlfunctioned after taking only 125."e~posures, \he remaining mis· 
sions over Central Asia were a complete ~~ccess, producing a bo
nanza of information that kept scores of photointerpreters busy for 
more than a yeru.:c 

The 5 August Hight, a dirty bird piloted by Buster Edens, was 
the first to photograph the major Soviet space launch facility east of 
the Aral Sea in Kazakhstan. None of che mission planners was cenain 
just where the range was located, so 

0 

the U-2 pilot foll.owed the rail 
lines in the area. As a result, che plane did not pass directly over the 
rangehead .and obtained only oblique photography. 

Although known in the West today as Tyuratam. this missile in
stallation had no name when it was first photographed in August 
L957. In preparation for a briefing to President Eisenhower on rhe 
SOFT TOUCH photography, Dino Brugioni, an assisrant to PID chief 
Ai'thur Luridahl, examined all the existing maps of the area to see if 
he could find a place name for the missile base. Only one map. made 
by the Germans during World War I!, showed a community in the vi
cinity of the missile facility. The settlement's name was Tyuratam. 
which means' ..arrow burial ground" in the Kazakh language. and this 

.: OSA His1ory. ch:lp. 12; pp. l9-20)>S"Codew!lrd): NPIC His111ry. vol. I. pp. IS9-161 
(S). . 
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nuclear device. These photographs also revealed evidence of a recent. 
low-yield. above-ground nuclear rest 

I 25Xl, E.0.13526 I 

On its way ro Semipalarinsk. rhe 21 Augusr mission flew a 
search partem over lhe western end of !.ake Balkash looking for an· 
other Soviet missile-related installati<?n and made the first photo
graphs of what was later determined to be the new missile test center 
at Saryshagan. This facility was used to test radars against incoming 
missiles fired from Kapustin Yar, 1.400 miles to the west. Saryshagan · 
later became the center for the development of the Soviet Union"s ad
vanced antiballistic missile (ABM) weapon system. 

On 23 August 1957; DDCI Cabell, Richard Bissell. and Air 
Force Chief of Staff Twining met with President Eisenhower to report 
an· the results of Operation SOFT TOUCH. They showed the 
President some of the photographic results of the earlier missions and 

.reported on rhe eff•crs of the antiradar measures. Although the 
antiradar measures had not proved successful, the photographic yield 
from the missions was extremely valuable. Bissell then informed the 
Pr2°sident that the SOFT TOUCH operation was just about to con
clude with the transfer of the aircraft back to Adana. He asked per· 
mission for one of the U~2s to make another overflight of the Soviet 
Union on this return trip, bur 1he President denied the request, no1 
wishing to conduct any more overflights than were necessary."

1 

THE DECLINE OF DETAC.HMENT A 

During the summer of 1957, all overflights of rhe Soviet Union were 
conducled by either Detachment B or Detachment C. Derachmenl A 
in Germany was a less desirable starting point for overflights of the 
Soviet Union because such missions had to cross Easrem Europe first, 
increasing the likelihood of detection and diplomatic protesrs. 
Funhennore, the Soviet Union's air defense ~nd radar networks were 
strongest along its western borders. so Detachment B missions over 
the southern portion of the Sovi~'t Union and Detachment C missions 

- Mission folder JO..lS ('.!0 August 1957) and 4050 (21 August 1957). OSA records. job 
67-B-972. bo.< S (pf Cod<•·onl). 

•• Andlcw J. Goodpascer, Memorandum fordii: Ri:cord, 23 Augu.~t 1957, WHOSS, Alpha. 
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in the Far East were Jess risky than those conducted by Detachment 
A. Finally, the main target of U-2 photography after the bomber issue 
receded was Soviet missile and nuclear progreSs. The testing areas for 

these weapOns were located in the vast open spaces of the south-cen

tral and eastern portions of the Soviet Union, which lay beyond the 
range of Detachment A's aircraft. · · 

The decline in importance of Detachment A had begun with the 
President's standdown order of 10· July 1956. During the ne<t three 
months. the detachment conducted only 11 missions, all over the 
Mediterranean region rather than the original target of the Soviet 
Union. and the slow pace of activity and change in mission adversely 
affected pilot morale. One of the detachment's aircr.ift was lost in a 
crash on 17 September, killing pilot Howard Carey and garnering un
wanted publicity. Conditions improved when the detachment moved 
to the ·newly renovated facility at Giebelstadt in early October 1956, 
but security now became a problem there. Detachment A personnel 
discovered that a long, black Soviet-Bloc limousine was parked at the 
end of the Giebelstadt runway whenever the _U-2s took off." 

During the next year, Detachment A mounted only four over~ 
flights. The first two were over Eastern Europe: one over Bulgaria on 
IO December 1956 and the other over Albania on 25 April 1957. 
Then a long period of inactivity followed, ending with a third ir:ission 
on 11 October 1957, which conducted electronic surveillance of 
Soviet naval maneuvers in the Barents Sea. The final overflight of 
Detachment A, mission 2040 on 13 October l957, flew north over 
Norway to the Bering Sea. turned southeast to overfly Murmansk. and 
then exited to the nonh. returning to Germany via Norway.n 

Although the final missions of Detachment A achieved excellent 
results, project headquarters hail already decided that Western Europe 
was not a satisfactory location for overflights of th.e Soviet Union and 
had notified Detachment A on 20 September 1957 that its operations 
would cease in November. By 15 November 1957. all of the detach
ment's personnel and aircraft had returned to the United States. 
During Detachment A's ·17-month period of operations, seven .pilors 

"'" OSA Histnl)~ chap. 11. pp. 4 \-42_m1:odcword) . 

... Mission foldcn 4018 (10 December 19$6). 2036 (2S April 1957). 2037 (II Ocl:obtr 
19!51), 2040 (I~ Octobtr 1957), OSA recorm.job 67-8-972. box 7, and job 67-8-328, bor. 
6 ~Codeword). 
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had flown a coral of 23 missions: six over the Soviet Union. five over 
Eastern Europe, and most of the remaining 12 missions over the 
Mediterranean area.90 

COOPERATION WITH NORWAY 

The final missions of Detachment A had one unforeseen result: the 
beginning of cooperation between CIA and the Norwegian 
Cntelligence·Service on the U-2 program. Norwegian radars tracked 
the overflights of the Barents Sea and.Munnansk in October 1957, 
and Col. Vilhelm Evang. Chief of the Norwegian Defense Staff 
Intelligence Service 

I 25Xl, E.0.13526 I 
o one 

me o as ington an receive a briefing from Arthur 
Lundahl together with sanitized photos that did not reveal the altitude 
of the aircraft or the focal length of the camera. The Agency provided 
additional photos to Norway during a visit by a PIO staff member in 
July." · 

Later that year Norway agreed to provide an airfield for the 
Uni(ed Srates co conduce U-2 flighcs that did not violate Soviet air
space, On 15 September 1958. a Detachment B Sta in arrived 

at Bodo Air Force Base. thisI25Xl, E.0.13526 I 
was followed by an ELINT collection flight over international waters 
(the Kara Sea) on 25 October. On 6 November, the U-2 returned to 
Adana by conducting a lengthy ELINT collection flight along the bor
ders of the Soviet Union and Eas~ Germany. During the initiai portion 
of the mission. when the U-2 flew along the Soviet-Finnish border 
and then turned east over the Gulf of Finland to come within 60 miles 
of Leningrad (while remaining over international waters), the aircraft 

. was _the target of 23 unsuccessful Soviet intercept attemplS.r. 

... OSA Histof); clup. 11. p. 44: chap. 19, '111ncx I:?O <}&"Codeword). 


•• Ibid., ch::ip. 11~ pp. 44-45 ~Codeword); NPIC History. vo!. 3, pp. 447-8 (S). 


•: Mission ratde['j. 148? (9 October (958), 409? (2.S Ocfober f958), anJ 4093 (6 
November 1958). OSA rcc:ord.!i. job 67-B-972. boles J :ml.I 10. 
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DECLINING OVERFLIGHT ACTIVITY 


·operation SOFr TOUCH (4-27 August 1957) proved to be the. high 
. water mark of U-2 operations against the Soviet Union. Detachment 

B staged one more overftight on 10 September 1957. when a U-2 pi
loted by William Hall ftew from Ada!l'1 to photograph the Kapustin 
Yar Missile Test ~nge for the first time since the RAF"s overftight in 
1953, obtaining photographs of a large medium-range ballistic missil~ 
(MRBM) on the launchpad. Six days later Detachment C conducted 
its successful overflight of the ICBM impact site- at Klyuchi, and 
October saw the final two overflights of Detachment A. After these 
missions, penetration overflights became a rarity. There would·.'bc 
only six more during the next 32 months: one. in 1958:; two, in 1959; 
and three, in 1960 (one of which was unsuccessful). During this 
period, President Eisenhower did authorize a number of Highl< along 
Soviet border areas that occasionally penetrated shon distances inside 
the border. but the Chief Executive had .become extremely wary of 
authorizing ··deep penetration" overflights. which invariably brought 
protests from Moscow. 

The border flights took place under tight controls. Beginning in 
the fall of 1957, all messages from Washington to Adana giving coor
dinates for flights along the Soviet border contained the statement: 
'"This is not a penetr.nion overflight". and warned about tlying too 
close to Soviet borders. The Soviets even attempted to· shoot down 

U-2 at Bodo, Norway 
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U-2s flying well within international airspace above the Black Sea, as 
was the case on 27 October 1957, when electronic intelligence equip
ment on a U-2 flight over the Black Sea that never violated .Soviet 
ai..Space revealed 12 attempts al interception by Soviet fighters." 

The sole U-2 overtlight of 1958 was conducted by .a dirty bird 
from Detachment C. On I March 1958, mission 6011 overflew the 
Soviet Far East and photographed the Trans-Siberian Railroad, 
Sovetskaya Gavan', the Tatar Strait, and a strange installation at 
Malaya Sazanka. which was eventually determined to be a suucture 
for mating nuclear devices with their detonators. This was the first 
and only U-2 overtlight of the Soviet Union staged from Japan." 

On 5 March 1958, the Soviet Union delivered a vigorous protest 
concerning this mission, prompting President Eisenhower to tell 
Colonel Goodpaster on 7 March lo inform the CIA that U-2 flights 
were to be ..discontinued, effective at once ... "' This standdown was 
to last more than 16 months. until July 1959. The Soviets had not 
been fooled by the antiradar device~ carried by mission 6011, as was 
demonsuated by lhe detailed infonnation about the mission contained 
in a Soviet aide-memoire delivered on 21 April 1958. It was clear that 
dirty bird aircraft were not effective and 'that Soviet radar operators 
had little difficulty in tracking them. At this point, the Agency aban
doned the use of the antiradar devices on the U-2. As a substitute, 
Lockheed began working to develop a paint with radar-suppressant 
qualities. but this project also proved unsuccessful. 

The U-2s were not the only cause for the Soviet protests that so 
vexed the President. On 27 June 1958, an Agency C-118 on a courier 
flight from Adana to Tehera.n strayed into Soviet Armenia and was 
shot down; the Soviets _captured 1wo survivors, including one Agency 
employee. Ten days later the Air Force began launching balloons de
signed to Hy across the Soviet Union and Eastern Europe. This new 
balloon project (known as WS-461 L) had been authorized by 
President Eisenhower on 25 June. after Deputy Secretary of Defense 
Donald Quarles argued that a small number of balloons should be 

.., Mis.don folder 4061 ('.!7 Octobi:r 1957). OSA records, job 67·8-972. box 8.,PS 
C~word). 

... Mission t'olt!er 6011 
CoJeword). 

Cl M.arch 1958). OSA reconJs, job 67-8-972, bo11; 13 TF&

"' Andrew J. Gootlpaslcr, Memorandum for the R«onf, 7 March 1958. WHOSS, ~lpha. 
DDEL.i;:f$. dec:l:issifit:d). 
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Project AQUILINE 
Corporation for chainsaws. the aircraft's designed speed was 60 knots 
at an altitude of 1.000 feet with a 15-pound payload. The aircraft 
could fly at this speed for up to 30 hours. thanks to the engine's ex
cremely high fuel efficiency: 480 nautical miles per gaJlon of fuel. 

In 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 extremely difficult to see. To 
assist pilots of chase aircraft in keeping AQUILINE in sight. its entire 
upper surface was painted bright orange_; even so. sightirig remained 
<lifficult. 

The testing process was very hard. on AQUILINE bocause it was 
recovered by flying it into a net close to the ground. which almost al
ways caused som~ damage to the wings or propeller. As a result. one 

SECRET·' 



or more of the aircraft was always being repaired. and eventually 
three of the five AQUILINE prototypes were ~estroyed in testing. 

Although AQUILINE"s visual and accoustic signatures were 
very small, its radar cross section continued co cause prOblems. The 
radar cross seCtion at low frequencies was less than one~tenth of a 
square meter, giving it a radar sigitature smaller t.J:ian that of an eagle, 
but there were Rares in the VHF region that increased the likelihood 
of detection. · 

· Studies indicated that the radar cross section problems could 
eventually be reduced to acceptable levels. but the greatest weakness 
of the AQUILINE' project was its navigational system. AQUILINE 
did not have a programmable autopilot; it had to be ftown by remot~ 
control from the ground. Once the aircraft Hew over the horizon. all 
navigational commands had w be relayed to it by high-ftying aircraft. 
A DC-6 loitering at 25.000 feet would give AQUILINE a range of 
250 nautical miles: use .of a U-2 at 70.000 feet could increase this to 
350 nautical miles. 

- -Such a range was suitable for the targets originally conc~ived for 
AQUILINE. 

I 25Xl, E.0.13526 I 

'--------' an the · development time and costs for 
AQUILINE began to soar. By 1971 ORD had spent six years and S33 
million on AQUILINE but still had many important problems to re
solve. 

At this point the proje~t was turned ·over to the Office of Special 
Activities for operational testirig at Area 51 in Nevada. Flight tests 
showed the aircraft to be successful by the standards originally set for 
the project in 1967, as it Hew 130 miles and obtained very high reso
lution photography of a target before returning successfully to the 
original lauochsite. However. 'improving AQUILINE sufficiently to 
make it a practical long-range reconnaissance system was estimated 
to cost another $35 million and take two to three year5: On the recom
mendation of DD.S&T Carl Duckett on l November 1971. Project 
AQUILINE was canceled. The project's aircraft and equipment were 
eventually transferred to the US Anny for use in a baulefield manage
ment system known aS AQUILA, which has yet to be deployed be
~ause of continuing developmental problems. 
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Defense Research and Engineering. John_ Foster. liked the c'oncept and 
provided DOD funding for ORD to develop two versions of 
AXl(LARY, one with a radar-horn.er and one wi1h a television recon
naissance package. The radar homing system proved successful as 
AXILLARY sought out and destroyed a radar during testing al China 
Lake Naval Air S1ation. However, the end of US involvemenl in 
Vietnam in early 1973 led 10 !he cancellalion of further DOD·funding. 
and AXILLARY was placed on 1he shelf. Melpar, Inc., coniinued 10 
work on the radar-homing version and even1ually sold some 
AXILLARY-1ype aircraf1 10 Israel. which used !hem 10 deslroy Syrian 
radars in Lebanon in I 982. 

PINE RIDGE 
While work was still in progress.on Jow-allitude, short-range recon
naissance systems like AQUILINE and AXILLARY, CIA scientists 
and engineers were also working on a high-altitude recoverable un
manned reconnaissance vehicle with an extremely-low-radar cross 
section that would enable it to fly undetected· over hostile territory. 
During !he 1960s !here had been a study conducted by 1he Teledyne 
Ryan Aeronautical Company of San Diego on !he construc1ion of an 
.ucdetectable drone known as SANDY HOOK. This 44-fool long 
drone would operale at 120,000 feet at Mach 0.9. with a range of 
5,000 nautical miles. Its radar cross seciion 07zwould be O.QI square 
meters. Projccl SANDY HOOK never advanced very far in develop
mem; projecied high costs and substanlial 1echnical risks led to ils 
cancellation in December 1969. 

Some of the concepts in SANDY HOOK were carried over into a 
new project known as PINE RIDGE, which was a proposal for an un
manned reconnajssance vehicle .with an even lower radar cross sec· 
tion (0.00 l square meter). Research on SANDY HOOK had indicated 
that a radar cross section this low was attainable and would prevent 
delection and !racking by existing radar defense systems. The PINE 
RIDGE proposal called for a delta-shaped vehicle, approximately 
17 feet long with a 21-fool wingspan. Two vertical "stabilizers would 
give· che vehicle an ·overall height of three to four feet. An existing 
Teledyne J-100-CA-IOO Turbojet engine could have been used to 
power !he vehicle. at Mach 0.9 at the operating altitude of 65,000 to 
75.000 feet. Range was estimated at 3.300 nautical miles. 

Despite interes1 wilhin !he CIA and !he Air Force for an unde
1ec1able reconnaissance vehicle, PINE RIDGE was never funded. In 
January 197 l high-level representatives from DOD and C!A rejecied 
a proposal for a feasibili1y siudy· 10 be conducted by Ryan Aircraft. 
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The following year, the Director of the Office of Special Activities
Brig. Gen .. Harold F. Knowles, wrote a memorandum to the DC! pro
posing that rhe CIA develop a clandestine lowaradar-cross-section
vehicle like PlNE RIDGE, but this proposal also failed to attract sup
port. With all the improvements in satellite reconnaissance !hat had
taken place during !he previous decad~. neither CIA nor the Air Forc
was willing to invest subs~tial funding in a projecc to send aircraft
manned or unmanned....over the .Soviet Union. 
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