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Foreword 
by Major General Pat Halloran, USAF (re td.) 

Ke ll y called it the ''Angel. " The Agency referred to it as the ··Ar­
::...: .·e."· and the Air Force named it the " Dragon Lady ... However. for 50 

: =-3-. the bad guys of the world sim ply called it the dreaded U-2 Spy 

J had the great fo rtune to spend almost 17 years fl ying Kell y Johnson's 
spectacul ar reconnaissance airp lanes for the Air Force. First, it was the 
graceful U-2 fo r nine years. and then the powerfu l SR-71 fo r eight more 

? ~e. It was a name that aptl y described the design. the miss ion and the years. I never dreamed of having such a wonderful opportunity to ex plore 
c-;:e nd . 

Of course. those of us who flew the U-2 for the Air Force called it 

=n~ names, depending on how that Lady responded on the day that we 
.. ~e fly ing it! Each airframe seemed to have unique fl ying characteri stics 
u:..i a personality of its own. It was always an interesting experience to 
:-.i.-...e th is marvelous machine above 70,000 feet. and to enj oy the unparal ­
c :.eJ \·iew of our pri vate world, whi le at the same time trying to ignore the 
.=-.;\\backs. 

To start with . you had been stuffed into a horri bly claustrophobic par-

the high altitude fli ght regimes occupied by those two remarkab le vehi cles 

back when I was fl ying the F-84. my first operati onal airplane fo llow ing 
graduation fro m pilot tra ining in 1950. There is no questi on in my mind . 
that Kell y Johnson was the greatest aeronautical engineer of our time. The 
aircraft that he produced will always be recognized as some of the greatest 
designs in modern aeronauti cal history. 

The U-2 was the most demanding. but rewarding airplane J have ever 
flown in my 34 years in the Air Force. It was single engine (I liked) ; we 
flew it solo (I liked): very hi gh (I liked); out of radi o contact fo r most of 

:..:.: pressure suit . Then, you had spent two hours pre-breathing I 00% oxy- mi ss ion (I reall y li ked); and it had ex treme range (necessary, but not a 
f""n. before being squeezed in to a very tiny cockpit. Once airborne, you '·Jike .. thing). The personal sat isfact ion in compl eting some very diffi cult 
-~nt a great deal of time attempting to fine tune the autopil ot: manage 
.;::_-...peed control in side the I 0-knot window of the "co ffin corner.,: keep 

· -. C"r I .000 ga llons of fuel balanced between those fl oppy wings ; shoot and 
: .:,11 ce le ·rial nav igation fi xes : do map pilotage th rough a dri ft sight: and 
• 1nder how long your bl adder would continue to hold on thi s 9-1 0 hour 
--..:§:ht. That was before they added inflight refu eling to extend the range! 
Jh and yes, you mu stn ' t fo rget to operate your primary reconnai ssance 

::-..:;uipment on cue. That's why you' re up there. Of course in the back of 
_.:-or mind you were always anticipating the exc iting landing which lay in 
, ,xe fo r you in thi s strange, bicyc le-gear machine. 

It was a plane which had an insatiable appetite fo r eating the lunch of 
: 'ting aviators. Despite those few distract ions. there were some ex tremely 
-e.,.ard ing mi ssions that were ass igned to U-2 pilots who agreed to go along 

• :th th is fo ll y. My comments refl ect my own expe riences in the Air Force 
-: je of this program. but frie nds who flew the U-2 fo r the CIA. would 
:-robably agree with most of them. 

and hazardous mi ssions in thi s plane was beyond anything I had ever ex­
perienced. 

J have had engine fa ilures . dead stick landings. di sconnected oxygen 

at 65 .000 fee t. and more fl ameouts than I can count. And talk about a 
home sick angel. .. near the end of a mission. with minimum fu el. it woul d 
still climb with the th rottle in id le! That was a di sconcerting ex peri ence the 
fi rst rime you encountered it . 

All of d1i s exc itement came at a high cost. It is interesting to note that 
of the original 55 airframes that were built back in the '50 's, onl y I 0 sur­
vived to an honorab le retirement in dusty museum s. The loss of li fe. as 

well as airplanes . was probably the highest. percentage wise. of any opera­
ti onal squadron in the Air Force. Seventeen days after the deli very of our 
fi rst airplanes. we already had two fata lities, and one of these was on hi s 
first fli ght. Ini tiall y. we didn ' t have an ejec tion seat. so that didn ' t help the 
stati . tics . Fl ying thi s airpl ane was not exac tl y fun . but it certainly did have 

exc iting moments. However, every operational mi ssion we flew gave some 
real professional pay back and every pilot was eager fo r hi s next sortie. 

7 



50 Years of the U-2: The Complete Illustrated History of the "Dragon Lady " 

It is trul y awesome to think that thi s a ircraft , whi ch was o rig inall y 

conceived as a "throw away" machine afte r a few overflight mi . sions, is 

still fl yi ng today. Several yea rs ago I was tapped to head a study group, 

with the slightly derogatory name of the "Graybeard Panel," to review the 

U-2 operati ons by the A ir Combat Command, whi ch had taken over man­

agement of the sys tem from the de-activated Strategic Ai r Command. 

As we analyzed the current operations that these aircraft were in volved 

in, I was aga in impressed with the durabi lity and fun ctional fl exibility of 

the U-2. It has absorbed a long li .- t of upgrades and modifications. such as 

a fan engine, GPS and a g lass cockpit, to enhance its perfo rmance and 

keep it viable for many yea rs to come. T he a ircraft still performs mi ss ions 

today that are as c riti cal and demanding as any of the ones we fl ew in the 

o ld days. The young men and women (yes, women) who c limb into that 

8 

cockpit today, and head for the fringes of oute r space, are as dedicated as 

any pilots in the hi story of the a ircraft. I am extremely proud to have been 

one of the original Air Force pilots selec ted for thi s program and I share 

that pride with the pioneers who flew with me, and with those who con­

tinue to fo llow. 

We are indeed fortunate to have Chris Pocock as our primary re­

search guru fo r thi s program. He has written a number of remarkable books 

and artic les on the U-2. They are my primary source of hi sto ri ca l deta il on 

thi s aircraft and its mi ss ion . There is no doubt in my mind , that he knows 

more about the hi story o f the U-2 than any o ther person in the world . 

T think Kelly Johnson wou ld be awed to read some of the details in ' 

thi s book, o f how his Ange l has been transformed from the tiny, bl ack 

world in which it was conceived, to the world wide tactical operations in 

which it now shines. 
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Genesis 

On 30 November 1953, in the deve lopment pl anning offi ce of the the requirement outlined by Leghorn and hi s so lution- hi gher and fas ter 
Lockheed Corporation in Burbank , Ca li fo rni a. Jack Caner wrote a memo. aircraft that would be in vulnerable to detection and interception- made 
The recentl y retired USAF Colonel titled it Strateg ic Reconnai ·sance. clas- ever more sense. Schriever in vited Leghorn to join his staff at AFDAP. 
sifi ed it "eyes only." and addressed it to his boss. Gene Root. The hi story The young reconnaissance expert moved from Wright Field, where 
of the U-2 began with that memo. in which Carter outlined the urge nt need he had commi ss ioned a proposal from the Briti sh manufacturer of the 

fo r a new type of manned reconnaissance aircraft. and made some sugges- Canberra jet bomber fo r a radi ca l adaptati on of that aircra ft to the recon-
tions on how such a plane should be built. naissance role3 At AFDAP other staffers. such as Gene Kiefer and Ylajor 

The memo was unambiguous. The Sov iet Union was the target, and 
the aircraft would have to overfly that country at ex treme altitude with a 
pay load of up to 500 pounds. Cameras would be one such payload. but 
Carter also menti oned "'new types of sensing equipment,' ' by which he 
meant radar, infrared, or electronic intelligence. The aircraft should be fl own 

by a single pilot at altitudes between 65 .000 and 70.000 fee t. at a speed of 
mach 0.8. and have a radius of acti on of 1,200 nauti cal mil es . It shoul d be 
capable of avoiding virtual ly all Sov iet defenses until about 1960. 

To bui Id such an aircraft. Carter reckoned. most of the standard rules 
about structural des ign would have to be ignored. A maneuve r load factor 
as low as 2.25g mi ght be required-the military norm was more like 7g. 
Ylax imum indicated airspeed should be 225-250 knots. To save weight, 
landing gear should be eliminated. A n1rbojet. which sacrificed engine Life 
fo r maxjmum performance and weight reduction, would be needed. ' 

In addressing hi s memo to Gene Root. Carter was effec ti ve ly preach­
ing to the converted, fo r both of them had recently worked fo r a Pen tagon 
office where U.S. strategic reconnaissance objecti ves were being redefin ed. 
This offi ce, named USAF Development and Advanced Planning (AFDAP). 

>e t development planning objec ti ves for various mi ss ions. It was headed 
by Colonel Bernard Schri ever. a ri sing technocrat in the Air Force. Caner 
had been Schrieve1"s chief- of-staff, and Root was a consultant to AFDAP 
from the Rand Corporati on. 2 

Richard Leghorn 

Early in 1952, Bennie Schriever had been impressed by the ideas of Colo­
nd Richard Leghorn , an expert and visionary in the reconnaissance fi eld 

"ho had been recalled to military service from Kodak at the start of the 
l\.orean War. Leghorn had been drawing attention to the unique politi cal 
.J.Jld practical problems in volved with peacetime overflights of ''denied ter­
rito ry" since 1946. As the Iron Curtain descended on the po. twar world. 

::: :inel Richard Leghorn was a bright. forme1·WWll recon pi lot who developed the 
::-:ept of ove1ilight of"denied territrn-y" behind the Iron Curtain. He also explo1·ed 
: :;s1ble designs in the early 1950s. (via Ca1·gill Hal l) 

/ 
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Bud Wienberg. agreed with Leghorn. that an aircraft designed fo r over­

fli ght could not be built to the usual military spec ificat ions. nor operated in 

the usual mil itary fa shion. 
But Leghorn ·s proposal to adapt the Canberra had no takers in the 

USAF hi erarchy. apart from Schriever. Thi s wa despite the advice of a 

group of lead ing scienti sts in fi elds related to reconnaissance . whi ch had 

confirmed the hi gher-and-faster requirement in their Beaco n Hill Report 

to USAF in mid- l 952. Leghorn was AFDAP"s lia ison to thi s study. whi ch 

was named after the suburb of Boston that was close to Harvard Uni ver­

·ity. MIT. and the Boston Un iversity Opt ica l Research Laboratory. where 

some of the scienti sts worked. 
Mea nwhile. wartime-vintage bombers and patro l planes converted fo r 

reconnai ssance mi ssions were lum bering along-and sometimes aero -

Sov iet borders. They faced an increasing threat of interception from the 
new Sov iet jet fi ghters. such a · the MiG- 15. direc ted by air defense radars. 

The RB-45C reconnaissance version of Ameri ca·s fi rst jet bomber. the 

Tornado. was not much of an im provement : its top speed was hi gher. bu t 
its max altitude was sti ll onl y 40.000 fee t. As the ri sk of detecti on and 

interception by the Sov iets grew. U. S. mili tary commanders fo und it in­

creasingly di fficult to gain the required politi ca l authority fo r delibera te 

ove rfli ghts. A few top- priority mi ssions ove r European Russia were effec­

ti ve ly subcont racted to Bri ta in ·s Roya l Air Force. since Prime Min ister 

Churchill was more willi ng than President Trum an to approve them." 

Bald Eagle 

Prompted perhaps by these developments. and by the Beacon Hill ·tudy. 

the USAF fo rmall y requested design stud ies fo r a spec ialized reconnais­

.· ance aircraft on J July 1953. At the Wri ght Air Developmenr Center 

(WADC) in Ohio . new developmellls chief Bi ll Lamar and engine special­

ist Major John Seaberg had laid the groundwork fo r thi s reque. t in the 
preceding six months. They did not. apparentl y. refer bac k to the "uncon­

ventional aircraft" work that Leghorn had done there in 1951. But it was 

BALD EAGLE 

The purpose of this design study is to determine the 
cha1-acte1-istics of an airci-aft weapon system having an oper-ational 

1-adius of 1500 n mi and capable of conducting pre- and post­
sti-ike 1-econnaissance missions dur-ing daylight good visibility 

conditions. 

Pe1fo1-mance - Radius I 500 n mi 

Speed - O ptimum subsonic at altitude of 70,000 feet or higher 
Payload - I 00 to 700 lbs 
Ci-ew - one 

Power- Plant - cun-ent production engines with modifications. if 
necessa1-y. 

Gross Weight - as low as possible 

Fuel Requi 1-ements - conside1-ation wi.I be given to the glide 
potential inhe1-ent in th is type of ai1uaft.The MI L-C-50 I I A 1-ese1-ve 

fuel r-equirements will be waived.A I 0% fuel 1-eserve is considered 
adequate. 

- Wright Field memo dated 27March 1953 

their idea to bypass the larger aerospace companies (including Lockheed). 

They thought that this relati ve ly small requirement woul d get more atten­

tion from . mail er compani es. so they chose Bell and Fairchild. Their supe­
ri ors at the Air Research and Deve lopment Command (ARDC) in Balti­

more agreed. In add iti on. Mart in was asked to study a modifi cati on of its 
B-57 light jet bomber. with a larger wing and new engines. The three com­

pani es we re asked to subm it their studies by the end of the yea r. The 

codename fo r the project was Bald Eagle.5 

Lamar and Seaberg call ed fo r an aircraft that coul d reach 70.000 feet 

and have a radiu s of 1.500 nautical mil e . . They conceded that certain stan­
dard 111 ilirary equ ipment. such as defensive armament and an ejection seat. 

would have to be eli111in ated . They hoped that a combination of low wing 

The RB-45C (seen her·e r·efuel1ng frn rn a KB-29) was the USAFs fir·st medium-r·ange reconnarssance jet. but its maximum altitude was only 40,000 feet. (USAF). 

JO 



j ) , 

:n-

>e­

ti­

its 
11-

he 

:el 
.n­

at. 

ng 

Chapter 1: Genesis 

"KELLY.WHAT COULD YOU DO.T 

When we (at CIA) fir-st heard of the Russian missile center in 

1952-or· about then-at Kapustin Yar; on the Volga. we demanded 
that we get photographs of it. 'Th is is gorng to be a major· new 

thing, and we've got to get on top of it.' 

Then we went to (USAF Chief of Staff) Twining and said. 

'You've just got to develop a plane that will do th rs. that will be 

high enough so it will go over· their radar' And the damned Air· 

Force insisted that ever·y Jlane be an all-purpose plane. In other· 

words, it had to have some fighte r· ability, some maneuverabil ity, 
and so on. 

At that point, r·etir·ed Mar·ine Bg Gen Phil ip Strong went out 

on his own hook to Kelly Johnson at Lockheed and said. 'Kelly. 

what could you do· to get as high as you could. get moderate 
speed, and just sit above their air· defense?' And Kelly said,'jesus, I've 
got just the thing fo r you . I'd take the Lockheed (F- 104). and I'd 

give it wings like a tent.' 

- DD/ Robert Amory, oral history interview, JFK Library. / 966 

load ing and fast-improv ing turbojet engine technology woul d meet the re­

quirement. rather than an utterl y unconventional airframe . To provide that 

turbojet. Seaberg favo red Pratt & Wh itney. where Perry Prall had des igned 

the highe l pre sure-ra tio engine yet ava il able. It wa designated the 157. 

and it had already been adopted for the B-52 bomber and the F- 100 fi ghter. 
The J57 was the fi rst I 0.000 lb: thrust jet engine. and every pound of that 

thrust would be needed at 70.000 feet. where onl y some seven percent of 

an engine·s sea-leve l thrust could be reproduced. 

The Skunk Works 

Carter returned to Burbank and wrote hi s memo to Root. Both newcomers 

to Lockheed. they soon became aware that the ideal group to work on an 

unconvent ional reconnai ssance plane was ri ght on their doorstep in Build­

ing 82. So the initi ati ve was passed to Ke ll y Johnson and hi s Skunk Works. 

The Sku nk Works had been created in 1943 when Loc kheed got the 
comract to bui ld the P-80. America' s first je t fig hter. John so n was a bril ­

li ant aeronauti ca l engineer. who had managed to cream off the pi ck of the 

Burbank fac tory's engi neering ta lent into an experimemal department where 

design engineers. mec hanics. and as ·embly workers would work closely 

together in a streamlined fashi on. free from the co nstra ints impo. eel by the 

wider company bureaucracy. The department was completely independent 

from the rest of Lockheed for purc has ing and all other support fu nctions. 
Wall ed off from the rest of the plant. and onl y access ible to the select 

few staff. it was also a very sec ure method of building sec ret prototype -
it built the XP-80 in just 143 cl ays. Wh at on earth were Kell y and Co up to 

in there? A popu lar warti me comic strip featured a hairy and ecce ntric 

Indian who regularl y stirred up a bi g brew, throwing in skun ks, old shoes, 

and other un likely raw mate ri al. With John son's secret shop situated right 

next to the plastics area. the Skunk Works ni ck name caught on. The offi­
cial name for John son ·s operation wa. Advanced Development Projects 

(ADP). 
In earl y 1954. the Skunk Works had just completed designing the XF-

104. soon lo be named the Starfighter. Havi ng heard fro m U.S. pil ots in 

Korea th at speed and altitude were the paramount requi rements if you 

wanted to hass le with MiGs. Johnson had sat down to design a Mach 2 

plu s hotrod fi ghter capable of reac hing over 60,000 feet. To achieve thi s 

with the jet engines then avai lable meant aiming fo r a gross weight as low 

as 15.000 lb. Through ruthless pruning of systems and the des ign of a very 

short. thin wing thi s had been ac hi eved. 

The CL-282 
Johnson reali zed that the reconnaissance req uirement outlined by Carter 

could be met by mod ify ing the XF- 104 fu el age and marrying it to a new 

high-aspect. low-thickness ratio wing. He set engineers Phil Coleman, Henry 

Comb . and Gene Frost to work .0 By 5 March 1954 Johnson and hi s small 

team had des igned the CL-282 hi gh altitude aircraft. It pro mi sed a max i­

mum altitude of 73.000 feet. whi ch would be reached at the encl of a crui se­

climb from 65.000 fee t. The rad ius of ac tion would be 1,400 nautical mil es. 

measured from the start of crui se-climb. Endurance was therefore more 

than seven hours. And yet thi s machine took off at a gross weight of only 

13.768 lbs. including a 600 lb a ll owance for payload.7 

Some key ideas that Carter had relayed from A FD AP. such as no un­

dercarriage and low maneuver load factor/ lAS. were embraced and deve l­

oped by John son and hi s small team. The CL-282 woul d take off fro m a 

:: arence "Kelly" Johnson. Lockheed's bl"illiant aer·onautical engineer: was 44 when he grou nd cart . and land on a skid attac hed to the lowe r fuselage. Otherwise. 
02rted design of a high-flying r·econnaissance air-craft in eal'ly 1954 (Lockheed AG2 I 49). 
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The CL-282 was Kelly Johnson's attempt to adapt the XF-104 for the spyplane r·equirement.A new, 70-foot wing was the key feature. along with r·adical weight saving ideas. In 
ear·ly 1955. the 'Angel' evolved from this design (from Lockheed Report LR9732). 

The Skunk Works' name der·ived from a famous war·time comic str·ip. This logo was 
later der·ived from it, and became a tr·ademar·k. 

12 

the fu selage was that of the XF-104 (minus a 62- inch fo rebody section) , 

and so was the tail. But the engine was changed, from the General Elect ric 

179 turbojet. which Johnson had chose n for the F-104 , to the sa me 

company's J73-X52. Thi s was an interim engine deri ved from the first 

generation J47 that powered the B-47 and the F-86 .9 

The new wi ng was the key to the CL-282 's promised performance. Jt 

bo lted to the fu se lage at ring-frames. with no carry-through structure, just 

like the XF-1 04. Wingspan was 70 feet , total area 500 sq fee t, and aspect 

rat io was I 0. Although a conventional two-cell construction , thi s wing 

boas ted a Ke lly John son innovati on which he ori ginally named Span Load 

Di stributi on Contro l. When fl ying at higher speeds , or in turbulent air. the 

wing cont ro l surfaces could be raised to the gust position ( 4-degrees for 

the fl aps and JO-degrees fo r the ailerons). The effect was to reduce bend­

ing moments and tai l loads by mov ing the wing center of pressure inboard. 

Thi s a llowed a much lighter wing structure, but one which could still cope 

with relati ve ly turbulent air. Thi s device-soon to be renamed Gu st Con­

trol-would later be utili zed extensively in transport aircraft. 10 

Rival Contenders 

The CL-282 design study was sent to Bennie Schriever at the Pentagon in 

earl y March 1954. He was ve ry interes ted, and requested a specific pro­

posa l from Johnson. A month later John son was in the Pentagon . promis­

ing to take complete respon sibility fo r the program, including the produc-
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Chapter 1: Genesis 

- 'e I 15-ft wingspan of the Bell X- 16 design is readily appar-­
:'t on this model. placed next to an F-86 Sabre for com­
: arrson. Funded by the USAF. development of the X-1 6 was 
:. ell underway when it was canceled in favor- of the CIA's U­
: (vra jay Miller). 

iion and fi eld support of 30 airplanes. Two se ni or civili an offi cials at that CL-282 Rejected 
meeting gave him a good reception, but the four USA F Generals present In early June 1954. HQ USAF wrote to Kell y Johnson rejecting the CL-

\\ ere not so enthusiastic. 282 beca use it was too unusual. onl y single-engined. and they were al-

They included Lt Gen Donald Putt, the outgoing colllmander of ARDC. ready committed to the Martin progralll Ll This was apparentl y before ARDC 
By earl y April. Putt 's staff at Wright Fi eld had completed an evaluati on of had fini shed its fo rmal eva lu at ion of the CL-282 . But Seaberg's group at 

the industry studi es that had been generated by the Bald Eagle req uest. Wri ght Fi eld had reached a silllil ar conclusion a few wee ks later. 

Following John Seaberg 's sugges ti on. all three contractors had adopted 
the Pratt & Whitney J57-P37 high altitude engine. and its development 

\\'as already underway. 

Martin had designed a larger wing fo r the B-57, and repl aced its two 

Wright J65 turbojets with the J57s. Vari ous weight-reducing measures were 

proposed. including honeycomb-bac ked skin panels on the wings. reduced 

spars and win g carry-through structure, and elimination of the fl aps. Al­

though thi s modifi ed B-57 could not reach 70.000 ft. it woul d nevertheless 

be a quick and relati vely cheap interim solution. Bell al. o built their Model 

67 proposal round two wing-mounted J57s: theirs was a breathtakingly 

de licate and spind ly lllachine with a super-slim fu se lage fo r maxilllum drag 

reducti on. and wings with an incredibly hi gh aspect rati o of 12 fo r max i­

mum lift. They were nearly 11 5 fee t long-nine feet longer than the more 

conventional airfoil that Martin was proposing. Hav ing dec ided that a single 
157 could do the job. the Fairchild team opted fo r a much smaller wing. but 

the ir M-1 95 design featured a novel engine installation above and behind 

the cockpit. Weighing in at a little under 11 .000 lbs empty. it was less than 
half the we ight of the Bell . 

But Seaberg and hi · colleagues at WADC could not bring themselves 

10 approve a single-engine design. They picked Bell and Martin instead. 

and after briefing commanders at ARDC. SAC. and HQ USAF during April. 

they received immediate approval to proceed with the modified B-5 7. 11 

Meanwhil e, the AFDAP staffers in the Pentagon tri ed to rai se wider 

interest in Kelly Johnson 's unsolicited proposal. They sent it to ARDC fo r 

fo rlllal evaluation , and briefed SAC colllmander General Curti s LeMay on 
their reconnaissance concepts in general, and the CL-282 in parti cular. 

LeMay perceived the AFDAP concept (whi ch included the idea of estab­

li ·hing overflight operations in spec ial. dedicated units) as a threat to SAC' 

pri lllary military mi ss ion . He stomped out of the briefin g. declaring "Thi s 

i' a bunch of 'hit' T can do all of that stuff with my B-36 '" 12 
Colonel (late1· Gene1·al) Bennie Schnever· was r·eceptive to the Lockheed proposal fo1· 
a radical solLtion to the high-altitude reconnaissance requirement. but other USAF 
officer·s were not so keen (USAF). 
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And there the matter might have ended. The U-2 would never have 

been built. had it not been fo r a small group of original thinkers: a key 
civili an in the USA F's leadership: a lead ing CIA intelli gence analyst: and 
that same group of sc ientists in the Boston area who had produced the 
Beacon Hill report. The key USAF civili an was Trevor Gardner. who had 
been personally appointed as Assistant Secretary of the Air Force fo r R&D 
by President Eisenhower. Gardner believed that the U.S. government should 
be far mor concerned than it seemed to be over the threat of a surpri se 

Soviet attack. He had been at the Pentagon meeting when Johnson pre­
sen ted the CL-282 and was impre ·sec!. Gardner also knew the business. 
si nce he was head of leading reconnai ssance camera company Hycon in 
Pasadena, Ca lifornia, before coming to Washington. 

The leading CIA analyst was Philip Strong. the operations chief wi thin 

the Office of Scientific Intelligence (OSI). Working on the front line of the 
U.S. effort to gain know ledge of Soviet military developments. Strong was 

THE TAXICAB THEORY 

You might say that Dr~ Land was not exactly an advocate of 

big government. In fact. he often said that he only believed in groups 

whose entire member-ship could fit in the back of a taxicab. 

In 1954. Dr~Land put his taxicab theor-y to the test. A lways 

security-conscious, he sought a secur-e environment in w hich to 

discuss which one of sever-al aircraft prototypes could perform 

best at high altitude. So six gentlemen pi led into a committee 

member's 1953 Ford.The group spent mor-e than an hour- driving 

through the city. listening to the great air-er-aft theorist Allen Donovan 

list the merits of Kelly Johnson's prototype. 

- remarks by DC/ William Webster at 

award ceremony for Dr Land, 1988 
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on ly too aware of how little was known. For in stance. a top secret Nationa l And mi ssiles were not the only problem; reports of a Soviet long- ilk' 

Intelli gence Estimate (N IE) on Soviet guided mi ssil e capabi lities was fu ll range jet bomber had first landed on Strong' desk the prev ious year. On I w-:1 

of uncertainties : :V1ay 1954 the new bomber fl ew over Moscow during the Mayday parade. n ~ 

prompting public concern in the U.S. about the growing strategic threat. 

•· ... we have no ev idence to confi rm or deny current production .. firm 
ev idence on th e present status of the Kapu stin Yar test range is The Boston Scientists 
lacking ... current intelli gence on the particu lar mi ss iles under development The group of mainl y Boston-based scientists included Edwin Land, the 
is almost non-ex istent. .. . "'" founder of the Polaroid company; Jim Baker from Harvard University Ob-

T1·evo1· Gar·dner· (l eft. being sworn in as Assistant Secr·etary by Secretary of the A rr 
For·ce Hamid Ta lbott) was the key civilian official who pushed the Lockheed CL-282 
design (USAF). 

14 

Gener·al Curtis LeMay was commander· of SAC when the idea of devising a special 
r·econnaissance air·O"aft and contml system was first br·iefed to him in 1954. He said: 
"This is a bunch of shit' I can do all of that stuff with my B-36'" (USAF). 
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Chapter 1: Genesis 

~e rvato ry; and Allen Donovan from Cornell Aeronautica l Laboratory. Land 

was a widely respected and dynamic pi oneer of many optical dev ices. as 
we ll as the in ventor of the Polaroid instant camera. He had first bee n ex­

pose I to the airborne recon business as a member of the Beacon Hill study 

group. Baker was the nation 's lead ing lens des igner. and had played a key 

role in reconnaissance camera deve lopment going back to World War Two. 
Donovan was a bright aero nauti ca l enginee r who had re fin ed Di ck 

Leghorn·s idea fo r a spec iali zed aircraft during the Beacon Hill study. 

In mid-1 953 Baker. Donovan. Land, and a few others we re invited to 

se rve on an Intelli gence Sys tems Panel (lSP). part of the USA F s Scien­

tifi c Advi sory Board. Phil Strong became assoc iated. since he was brought 

in to advise the ISP of the yawning gaps in U.S. intelli gence. Since Baker 

was chai rman of the ISP. the USAF asked him to vi sit some aircraft co m­

panies and seek their views on high-a ltitude aircraft. Strangely, though. 

Baker was not asked to visit Bell , Fairchild, or Lockheed. Baker subse-

In mid-May 195-1 Trevor Gardner and two co lleagues invited Strong 

to the Pentagon. briefing him on the CL-282 and the Bald Eagle designs. 

They asked him if the CIA would throw its we ight behind the projec t. 
Strong di scussed the design. with the ISP. Donovan thought the B-57 would 

be fa r too heavy: he strongly beli eved that a single-engined design was 

vira l. Bake r suggested that Donovan visit Lock heed to learn more about 

the CL-282. Donovan was not able to make the trip until early August 

1954. when he was briefed by Root and Johnson. 1" 

The Land Panel 
By that time. the impatient Gardner had managed to energize the Eisenhower 

ad mini trati on into commi sioning a top- leve l panel of ex perts ro study 

the surpri ·e attack issue. It became known as the Tec hnologica l Capabi li­

ties Panel (TCP). and James Killi an. the president of MIT. was chosen as 

its chairman. As an offshoot of the President' s own Science Ad visory Com-

quentl y paid a long visit to Europe in earl y 195-1. where he learned first mittee. the TCP members and staff worked in the Exec uti ve Office. The 
hand of operational reconnaissance problems from USA F and RAF com- TCP reported directl y to Ei senhower. and had great authority. Killian sub-
manders.1 5 di vided the task in to three projec ts: offensive. defensive. and intelligence 

Above: Jim Bake1· was the Ha1·va1·d astronomer and experi in optics who served on 
the Land Panel and conceived the U-2's ext1·aor-dinary B-came1·a Qames Bake1· via 
Cargill Hall). Le~: Edwin Land was a brilliant scientist whose d1·ive and vision fo1·ged the 
Polaroid Company and made him a natu1·al choice as a top-level advisor to the US 
government. Mo1·e than anyone else. he ensu1·ed that the U-2 was actually built (Polaroid 
Co1·por·ate Ai-chive). 
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capabilities. He in vited fellow Bostoni an Din Land onto hi s steering com­
mittee, and asked him to head up the intelli gence project within the TCP. 
In turn , Land selected thi s project's membership. including Jim Baker and 
physics Nobel Laureate Ed Purce ll from Harvard . They became known as 
the Land Panel. 17 

As soon as Land arrived in Washin gton on TCP du ti es Phil Strong 
approached him with drawings of the CL-282, and told the story of how it 
had been rejected by the USAF. Strong wa. lobbying for a fli ght over 

Kapustin Yar at th is time. but the USAF sa id it could1fl be done. CIA 
director Allen Dulles was not very supporti ve. either. Land intuiti ve ly agreed 
with Strong's fru stration . He believed in taking ··a clean fre sh look at the 

old. old knowledge. ' ' Land saw that Johnson had done just that with the 
CL-282. He also saw the merit of Leghorn · idea from way back . that such 
an unconventional plane should also be operated in an unconventional way. 

Land 's innovati ve mind began to consider alternati ves to the standard 111od11s 

operandi of the mi I itary services. 18 

Two engines - or one? 
In early September. Donovan and Baker paid a visit to Bell Aircraft' s 
Niagara Fall · facility to di sc uss the Model 67. 19 That same month. AR DC 
designated thi s aircraft the X- 16. and issued a contract fo r 28 aircraft. Bur 
Donovan was unimpressed. He di scounted the safety fac tor that was im­

pli ed by twin engines . If one engine fa il ed at high altitude during the mi s­
sion. he noted. the crui se could onl y be maintained at a lower altitude. 
There. Donovan argued. the ai rcraft would be easy prey fo r Soviet fight­
ers. Donovan still preferred the CL-282. which promi sed the . ame or bet­
ter performance at almost one-th ird the gross weight. ' 0 

Land was now lobbying aggressive ly for the Lock.heed pl ane. and 
also consulting widely to ensure th at it carried the best possible sen. or 
systems. He encouraged Jim Baker to pursue hi s innovati ve ideas for re­
ducing camera size and we ight. and brought in Ri chard Perk.in of Perkin­
Elmer fo r further advice. Land also persuaded Kodak to continue deve lop­
ment of a new plastic film base named Mylar. Because it was . o much 

thinner than ex isting film bases. a sufficient quantity fo r long-durati on fli ghts 
could be carried without too great a we ight penalty. Land 's panel also in­

vesti gated electronic sensors. with a view to equipping a small hi gh-fl yer 
with a useful signals intelli gence (SIG INT) payload. 

"'A UN IQUE OPPORTUNITY FOR 

COMPREHENSIVE INTELLIGENCE"' 

Collection of large amounts of information at minimum risk 
through prompt development of a specia l. high altitude ai1·plane. 
Assurance of thousands of photographs that will yield cr-itical analysis 
of vast Soviet complexes. Protection of mission by decisive altitude 

advantage over Soviet inte1·ception.This protection good only for 
a few years, thus assu1·ed only through very prompt action .... 

Secr-et task force unde1· Central Intelligence Agency with strong 
Air Fo1·ce staff assistance to equip and can·y out entire miss ion .. . 
Task Fo1·ce to incl ude top experts selected from Government 
agencies, armed services, universities, end industry to provide for 
most effective application of science and technology towa1·d 
fu lfilment of this objective .... 

Vehicle: Special "powe1·ed glider" CL-282 ai1u aft proposed 
by Lockheed. Altitude - 70,000 feet. Speed - 500 kt. Range -
3,000 n mi. Gross Weight - I 5.000 lbs. C1·ew - lone pilot in heated, 
p1·essu1·ized puit.Availability- fou1· ai1-craft fo1- fie ld use in 17 months 
assu1·ed by Lockheed. 

- extracts fro m Land Panel report, sent to 
DC/ Allen Dulles on 5 November 19 54 

In Octobe r 1954 Baker wa se nt to Burbank fo r a detailed discussion 
on the camera payload weights and bulk. Kelly Johnson fo ught to keep 

clown both. Every pound added meant two fee t of alti tude lost. he reminded 
Baker. The lensman had three different camera confi gurati ons in mind: a 
conve nti onal trimetrogen mapping camera: multiple reconnaissance cam­
eras with foca l length from 12 to 48 inches in rocking mounts: and a 180-
inch design with fold ed optics fo r the most de tailed coverage of specific 
targets. The latter was particularly difficult to accommodate in the CL-
282' · small fu se lage. 21 

Land knew that one particular USAF objection to Johnson's plane 
was the engine. He ummonecl Perry Prall and asked him to describe P& W's 
high-altitude version of the J5 7. Pratt told how they were mod ifyi ng the 

J57's alternator. oil cooler. hydraulic pump. and other key parts. But John son 
was most reluctant to give up the single- ·haft GE powe rpl ant. whi ch was 

Pratt & W hitney developed a h1gh-alt1tude ve1·sion of the JS 7. and Kel ly Johnson was eventually pe1·suaded that 1t should powe1· the U-2 (via Jay Mille1·). 
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Chapter 1: Genesis 

MEMO OF CONFERENCE WITH THE PRESIDENT 

Authorisation was sought from the Pr-esident to go ahead on 
a progr-am to produce 30 special high performance airer-aft at a 
cost of about $35 million.The Pr-esident approved this action. Mr­
Allen Dul les indicated that his or·ganisation could not finance this 
whole sum without drawing attention to it. and it was agr·eed that 
defense would seek to carTy a substantial par·t of the financing .. . 

The Secretary of Defense sought the President's agreement 
to takrng one last look at the type of operations planned. when 
the aircraft are available .The President indicated agreement. 

To a question by the Pr-esident, the Secretar·y of State indicated 

that difficulties might arise out of these oper-ations. but that "we 
could live through them." 

- 24 November 1954. (Colonel) A). Goodpaster 

almost 1.000 lbs lighter. He knew that changing to the 157 wo uld entail a 
.:ompl ete redes ign of the CL-282 fu selage, and abandoning the plan to 
quickl y produce it on ex isting XF-1 04 jigs. 

The CIA as sponsor 
By late October 1954, Land·s group had not onl y concluded that the radi-

President Eisenhower- gave the go-a1ead for· development of the seer-et high-altitude 
spyplane on 24 November- 1954. and approved Orn Land's suggestion that rt be oper' 
ated by the CIA, not the Air Force. 

ca l CL-282 design must be built. they had also made the equall y radical 

deci sion that its deve lopment and operation should 1101 be entrusted to the 
USA F. Together with Trevor Gardner, they met Director of Central Intell i­
gence (DCI) AUen Dulles and suggested that he should sponsor the air­
craft. Dull es was dubious; he saw the CIA as an esp ionage and ana lys is 
agency that should not become involved with a major technical deve lop­
ment effort such as thi s. On 5 November. Land wrote to Dulles on behalf 
of TCP project 3, insisting that ·'ove rflight is urgent and presently fea­

sible.'" With typical clna:pah. Land urged Dulles to exercise the CIAs 
··right '" to pioneer scientifi c techniques for co llecting intell igence. The 
military should not "engage directly in extensive overfli ght." a task more 
suited to the CIA which. '·as a civilian organi zation [could] undertake (with 

the Air Force 's assistance) a covert program of selected flights."'' 
Although the TCP was not due to report to the President for another 

three months. James Kill ian agreed with Di n Land on the urgency of the 
overfli ght requ irement. The pair we nt to see President Eisenhower, who 
asked many hard questions. but endorsed the Land group's approach. " 

Events now moved qui ck ly. On 18 "1ovember General Donald Putt. 
who had moved up from ARDC to become Deputy Ch ief of Staff for De­

velop ment. brought John Seaberg to the Pentagon from Wright Field to 

brief the TCP scienti ts on the USA F perspecti ve. Seaberg grudgingl y con­
ceded that the Lockheed design was ··aerodynamicall y close" to the Bell 
and Fairchi ld designs that he had sponsored. But he in sisted that the 173 
··would not be good enough to do the job in Kell y's airplane. '"'" 

Summoned by Trevor Gardner. Kelly John son arrived the next clay to 
meet Genera l Pun in the presence of Land's group. Johnson di spelled any 
lingering doubts the . cienti sts may have had. He reluctantl y agreed to re­
engi ne hi CL-282 with the 157 engine. and to rethink the lack of a landing 
gear. At lunch the same clay. with Secretary of the Air Force Harold Talbott. 
DC! Dulles. and his deputy. Lt Gen Pierre Cabell. Johnson was asked how 

hi s company could commit to such a tight timescale. when others dared 
not. '"He·s already proved it three times on previous project ," Putt inter­
vened. The group told John son to go ahead. and emphasized the need for 

ex treme secrecy." 
Johnson fl ew back to California and gained the approval of Lockheed 

president Robert Gross. While Johnson worked on the redesign, Dulles 
called a meetin g of the U.S. Intellige nce Board to ratify the project. 26 

At 8 am on 24 Nove mber 1954, Dulles . Cabell . Putt. and Talbott , 
together with the Secretaries of State and Defense. assembled before Presi­
dent Eisenhower to seek his fo rmal authority to proceed. Tke gave the go­
ahead. and told them to report back when the plane was ready for opera­
tion . Amazingly. that would be just 17 months later. exactly as Kelly 

Johnson had promised. 
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