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The U-2's Intended Successor:
Project OXCART,
1956-1968

fiefore the U-2 became operational in June 1956, CIA project offi-
cials had estimated that its life expectancy for flying safely over the
oviet Union would be berween 18 months and iwo years. Afier
ewerflights began and the Sovicts demonstrated the capability of
tracking and atempiing to intercept the U-2, this estimate scemed
o optmistic. By Asgust 1956, Richard Bisscll was so concemned
ahaut the U-2s valnembility that be despaired of g ability to avond
destruction for six months, let alone two years,

To extend the U-2"s useful operational life, project officials first
strempied 10 reduce the aincrafi’s vulneability to detection by Sovict
radars. Project RAINBOWs cfforts to mask the radar image of the
U-2 not only proved insffective, but actually made the aircrafl more
vilnerable by adding extra weight that reduced its maximum alinede.
Becauze Soviel radar operators continued o find and track U-2s
cquipped with antiradar systems, the CIA canceled Project
RAMNBOW in May 1958,

Lang before the failure of Project RAIMBOW, Richard Bissell
and his Alr Foree assistant, 3 ahad begun 10 look for
a more radical solution to the problem of Soviet radar detection—an
entirely new gircraft. In the late summer of 1956, the two officials
visited a number of airframe contractors in a search for new ideas.
Amaong the mere unusual was Morhrop Aviation's proposal for a gi-
zantic aircraft with a very-high-1ift wing, Because it would noetbe
mzde of metal, the wing would require a type of bridge tuss on its
upper side 1o give it rigidity. The propased zircraft would achicve
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alntedes of 50,000 w0 20,000 feer bu anty at subsomc speeds, jus
encugh ta keep it mirborme i

The slow-flying Morthrop design did not 2oive ihe problem of
radar detection, and in 1957 the cmphasis switched to supersonic de-
signs. In Asgust 1957, ; = b

T R that had been working an ways (o reduce the

TUs vulncrability 1o radar, beoan to investipate the possibility of
desigaing an aircralt with a very small radar cross section, $H:0on
discovered that supersonic speed greatly reduced the chances of de-
tection by radar” From thic point on, the CIAs atiention tocused in-

- creasingly on the possibility of building an aircrafi that could fly at
both extremely high specds and high altitudes while incofporating
the best ideas in radar-absorbing ar radar-deflecting techpigues,

THE EVALUATION OF DESIGNS FOR
A SUCCESSOR TO THE U-2

By the autumn of 1957, Bissell and LA had collected so many
ideas for a successor to the U-2 that Bissell asked DCI Dulles for per-
mission to establish an advisory commitiee (0 assist in the selection
process. Bissell also felt that the support of 2 committee of prominent
scieatists and engineers would prove usefil when it came times to ask
for funding for such an expensive project Edwin Land became the
chaitman of the new committee, which included some of the scien-
tists and engineers who had served on previous advisory bodies for
overhead reconnaissance: Edward Purcell, Allen F Donovan, H,
Guyford Stever, and Eugene P Kiefer, The Adr Foree's chief scientist,
Courtland D, Perkins, was also a member. The commiftes first met in
Movember 1957 and held six mare mestings between July 1958 and
the late summer of 1959. The meetings usually took place in Lands
Boston office and almast always included the Air Foree's Assistant
Secretary for Research and Development, Dr. Joseph V. Charyk, and
his MNavy counterpart, Gamison Morten, Designers from several air-
craft manufacturers also attended some of the micstings,’

* Drongean imersicw (3]

RN, “The OXCART Stary.” Seudics in Intelligeace 15 (Wister 197152 &5

“Clarence L. Johason, Repon Ma. SP.1362, “History of the OXCART Frogram,”

Lockheed Adrorsft Comparation, Burbank, €A, | Fuly 968, p. 4 (TS Codewnrd),
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T tweer gt prrontmacal oo nvglved i the seanrch ar o newe
Fircrall wens Lockheed, whcls ligd deaigned the successiyl U2, et
Convair, which was building the supersonic B-58 * Hagior bomber
far the Air Force and also working on an ¢ven fasier madel known as
the B-338. " Super Hustler™ Early in 1958, Richard Bissell asked afl-
ficials from both finms 1o submis designs for a high-speed recannais.
sance aircralt. During the spring and summer of 1958, borh firns
worked en desige concepts withoot fovernnent contracis or funds,

Following extended discussions with Bissell on the subject of g
SUPErSONIC SUCCessor (o the U-2, Lockhaed's Eelly Johason began de-
signing an aircralt that would cruise at Mach 3.0 at altitudes above
$0,000 fzet. On 23 July 1558, Johnson presented his new high-speed
concept 10 Land's advisory committee, which capressed interest in the
approach he was aking, At the same meeting, Mavy represeatatives
presented a concept for a high-altiude reconnajssance vehicle that ex-
amined the possibility of developing a ramjel-powered, inflatable,
fubber vehicle that would be lified 1o altitude by a balloon and thea
be propelled by a rocket to 2 speed where the ramjets could produce
thrust, Richard Bissell asked Johnson 1o evaluate this concept, and
three weeks later, after recsiving more delails from Mavy repre-
sentatives, Kelly Johnson made some quick calculations that shawed
that the design was Impractical beeause the balloon would have to be
2 mile in diameter 1o 1ift the vehicle, which in tem would need a wing
surface: area greater than one-seventh of an acre 1o carry the payload.*

By September 1958, Lockheed had swedied 1 number of possible
configurations, some hased gn ramjet engines, athers with bath ram-
Iets and wrbajers. Personnel at Lockhesd's Skunk Works referred 1o
these aircraft concepis as “Archangel-1." " Archangel- 2" and so
forth, a carryover from the odiginal nickname of “Angel™ given to the
U-Z during its development. These nicknames for the various designs
so0n became simply “A-[," “A-L" eic.

In September 1958, the Land commines met again to review all
the concepts then under consideration and 1o winnow out the few that
were most practicable, Among the concepts rejected were the Navy's
proposal for an infllatable, ramjel-powered aireraft, 2 Boeing proposal
for a 190-foot-long hydrogen-powered” inflatable aircraft, and a

»

“Clareace L. Tohnson, “Drevelopitent of the Lockheed 587 Blackbird,™ Sudics fu
faielfigence 26 (Semmer 198204 (U Tehnson, “Archanged oz, 23 July 1958, 14
Augusd 1958, . -
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[ asckhecd desazn for a hydrogen-powered aircraft {ihe CL-2000. The
comnitice gxamined 1wa ather Kelly Jobnson desizns 31 this
pecting—3 Lilless subsonic aircrall with a very-low-radar Cross scc-
s (ihe GZA) and 3 new supersanic design (the A-2)—-and did ot
ecept cither 088, the former because of its slow speed and the latier
przcause of B8 dependence on exotic Tucls for its ramjets and its over-
a1 biigh cos. The commitlee approved the contination of Convair’s
wrt_on a r:imjv:i-puwcr:d Mach 4.0 “parasite™ aircrafi that would be
lsunched from & specially confizured version of the B-580 bomber.
The design was termed a parasite because @ could not take off on its
own bt necded a farger aireralt to carry it aloft and aceelerate it w
the speed required to start the ramjet engine. The Convair design was

called the FISH.

Two months fater, after reviewing the Convair proposal and yet
anaiher Lockheed design fora high-speed reconnaissance aircraft {the
A-3), the Land commities concluded in late Movember 1958 that 1t
would indeed be feasible to build 20 aircrafl whose speed and altitude
would make radar tracking difficult or impossible. The commitles,
therefore: recommended that DCI Dulles ask President Eisenhower o
approve further pursuit of the praject and 1o provide funds for addi-

ffonal studies and tests®

On 17 December 1958, Allen Dulles and Richard Bissell brinfed
the President on the progress toward a successor 1o the U-1. Also
prezent were Land and Purcell from the advisory commilies,
Presidential Science Adviser Tames Killian, and Air Foroe Secretacy
Donald Quarles. CT Dulles reviewed the results of the U-2 missions
to date and stated his belief that a suceessor o the U-2 could be used
all aver the world and “would have a much greater ivulnerability 1
detection.”™

Bissell then described the two competing projects by Lockheed
znd Cenvair, noting that the chiel question at the momenl Was
whether to use air launch or ground takeofl. The next phase, he add-
ed, would be detailed engineedng, 2t the end of which it was pro-
poscd that 12 ajreraft be ordersd 2L 2 COSE af about $100 million.

"O5A Mipieev, chap, 20, p. B m‘ﬁpﬁphnm; ~mrehanget log” 1724
Secplembeer 1556,

TOEA Cheanslopy, p 21 GRERSRA sy, CORCART Sieer.” p. 3R 054

liisrary, ¢hap. 20, p. § :l: '.'.'55"_&-“"_"’ 1958,
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Kelly dohason's A3 DESIER
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Althausl Presidenr Escabower suppaned the purchase all s
ype of aircralt, he questioned 1he plan to procure any before they had
been tested. Promising that mors thouzht would be given o the mat-
ter before such an order was placed, Secretary Cuarles noted that
CHA, the Defense Department, and the Bureaw of the Budpget were
working on 3 funding plan for the peoject. The President sugpested
that the Air Force “could suppon the project by iransfeming some re-
cannaissance mancy.” Al the close of the meeting, Eissnhower asked
the group 1o feteem 2iter completing the next work phase o discuss
further stages of the project with him.”

EQMPEI'ITIDN BETWEEN LOCHKHEED AND CONVAIR

With funding for the proposed new type of aircrafi now available,
Richard Bissell asked Lockheed and Convair to submit detailed pra-
posals. Dunng the first hall of 1959, both L.ockhr.cd and Convair
worked 1o reduce the radar section of their ith a_ms-
tance from :
In pursuing his anumda: Sludlcéq_ ad dlsmvcmi a plmmm~
non that be believed could be used to advantage by the now recon-
naissanee aircraft. Known as the BlipfScan Ratio but also refermed 10
25 tOEMERRE (his phenomenon invelved three clements: the
strength of 2 radar retumn, the 2ltude of the object being illeminated
by the radar, and the pemsistence of the adar retum on the radar
soreen (Pulse-Position Indicator display).

Mozt tracking radass in the e 19505 swept a band of sky 30" 10

45" wide and 3607 in ciccumference. Any object encountered in this -

area reflected the mdar pulse in 2 manner directly proportional 1o its
size—{he lasger the object, the stronger the reluming radar signal,
This return appeared on the cathode-ray tube of the radar screen as a
spot or blip, and the persistence of this blip on the adar screen also
depended on the strength of the radar cetumm, wath blips from larger
objects remaining on the screen longer. During the late 19505 and

carly 1960z, a heman adar eperator waiched the radar screen and

kept wrack of th blips that indicated aircrafl within the radar’s field of
View,

IIJ'tlhfﬂ‘:-w ). Goodpasier, ~Menugrandum af Canloronce with the Presiden. 17 Degermnbes
1958, 10028 am.” 37 Decewiber 1938, WHOSS. Alpha, DDEL (T5),
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W@dcmrnlincd that a high-aliude oljeet moving two o
three times as {351 38 a eonnal aircralt would produce such a small
blip with o liwle persistence that the radar operater would have greal
difficuly sracking it il indeed he could even see i s esii-
mated that for an aireralt 10 take advamniaze of this BlipfSean Ratio
phescmenan it must Ay at altiedes approaching 90,000 fecr and have
a radar cross seciion of less than [0 square meters, preferably not
much over 5 square meters. However, for a Mach 1.0 airerafy 1o
achieve such a small radar cross section, its desizners would have 1o
make many concessions in ils structural design and aerodynamics.”

By the summer of 1959, both firms had completed their propos-
als. In cary June, Lockheed submitied a desipn for a ground-launched
aircrafi known as the A-17, It would have a speed of Mach 3.2, 2
range of 3,200 miles, an altiude of 90,000 feet, and a completion date
of January 1961. Kelly Johnson had refused to reduce the asrpdynam-
ics of his design in order to achicve a preater antiradar capahility, and
the A-11's radar cross section, although not great, was substantially
larger than that of the much smaller parasite aircrafi being designed
by Convair." .

The Convair proposal called for a small, manned, ramjel-pows
cred, reconnaissance velicle to be air launched from one of LW Sp-
cially configired Convair B-58B Super Hustlers. The FISH vehicle, a
radical lifiing body with a very-small-radar cross scotion, would fiy at
Mach 4.2 at 90,000 feet and have 2 range of 3,900 miles. Two
Marquardt mmjets would power its Mach 4.7 dash over the tarpet
area. Once the FISH decelerated, rwo Pratt £ Whitney JT-12 turbojers
would bring it back to base. The ramjet exit nozeles and wing edges
would be constructed of Pyroceram, 3 ceramic material that eould
withstand the high temperatures of very high speeds and would ab-
sorh radiofrequency energy from radar pulses. Canvair stated fhat the
FISH could be ready by January 1961

Convair’s proposal depended on two uncertain factors. First and
foremost was the unproven technalogy of ramjet engines. Al the time,
no aircraft in existence could carry a large, ramjert-powered crafl into
the sky znd then acceleraie to sufficient speed for the ramjet engines

£y

"Uneumbered Canvair document on the BlipGean Rage w

" Jakmzan, “Archanzel far, Deceaber 19580 uly 195%,

O Hizewy, chap, 20, o 12
Camparsian, “Pregeol FISH Siaruz Hevige,

¢ Convair Dhvision, General Dymamics
Juns 1559 (5).
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to be ignited. Since ramjet engines had only been testad in wind en-
nels, there was no available data (o prove that these engines would
work in the application preposed by Convain The second uncertain

factor was the B-58E bomber that was suppased 1o achieve Mach 2.2 '

before launching the FISIH above 3503 feet. Thiz version of the
BE-38 was stll in the design stage.

Convair's propasal suffered 2 major sstback in June 1959, when
the Air Foree canceled the B-538 project. Conversion of the older,
slower B-38A into 2 supersonic launching platform for the FISH was
ruled oul by the high cost and technical . difficefties involved,
Moreover, the Alr Force was unwilling to pant with two atrcraft from
the small inventory of its most advanced bombers. Even had the B-58B
program not been canceled, however, the FISH proposal would proba-
bly not lave been feasible. Convair engineers had cafculated thar the
added weight of the FISH would prevent the B-588 from achieving
the speed required 1o igmite the parasite aircrafi’s ramist engines.

The Convair proposal was therelore uausable, but the Lockheed
desian with s high radar cross section was also unacceptable 10 the
Land committee. On 14 July 1939, the committes rejected bolh

i FETTTVIN IR AT Tany
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designs and continued the competivim, Lockiesd continued 1o work
on developing a design that would be less vulnerable to detection, and
Convair received a new ClA contract 10 design an air-breathing
twin-engine aireralt thar would meel the pencral specifications being
followed by Lockheed ™

Following recommendations by the Land commitice, both
Lockheed and Convair incorporated the Prat & Whitney J58 power
plant into their designs. This engine had originally been deyel
for the Mavy's large, Je-powesed flying boat, the Glenn L. Martia

- Company’s P6M Seamaster, and was the most powerful engine

available, In 1958 the Navy had canceled the Scamaster program,

which had left Prau & Whitney without 3 buyer for the powerful 158
. 5}

engine.

Although the Land commities had ot yet found an acceptabls
design, it informed President Ejsenhawer an 20 July 1939 that the
search was making good progress. Concerned about the U-2"s vulner-
ability to detection and possible interception and aware that the
photosatellite project was enctuntening significant problems, the
President gave his final approval 1o the high-speed reconnaissance
airérafl project.”

THE SELECTION OF THE LOCKHEED DESIGN

By the late summer of 1959, both Convair and Lackhesd had com-
pleted new designs for a follow-on to the U-2. Convair’s entry, known
as the KINGFISH, used much of the technology developed for the
F-102, F-104, and B-33, including stainless steel haneyeamb skin,
planiform wing design, and a crew capsule escape system, which
climinated the need for the pilot 10 wear a pressurized suit. The
EIMGFISH had twao side-by-side 158 engines inside the fuselage,
which significanily reduced the radar cross section. Two additional

—

" O34 Histary, chap. 2. p. 15 mﬁﬁ

"L inicrview, 4 Gciober 1953 ¢

Toseph W Chargl, incepwicu

by fape recarding. Wathenszian, DO, 5 December 1954
" Aondrew I, Crondpaier, “Memorandwn of Confercnce witls s Presidend,™ 20 July 1550,
WHOSS, ALPIHA, DOEL (TS, i
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imporiant design features that contributed to a small radar retwrn wese
fiberglass engine inlets and wings whose leading edges were made of

Pyroceram.”

Lockheed's new entry was much like its first, but with several
modifications and 2 new designator, A-12. It, too, would emplay two
of the powerfil 58 engines. Lockheed's major innovation in reducing
radar retumn was 2 cesium additive in the fuel, which decreased the
radar cross section of the afierbumer plume. This improvement had
been proposed by Edward Purcell of the Land committee. Desiring to’
save weight, Kelly Johnson had decided not o constnect the A-12 out
of steel. Traditional lightweight metals such as aluminum were out of

" the question because they could not stand the heat that would be gen-

erated as the A-12 flew at Mach 3.2, so Johnson chose a titaniom
alloy.

On 20 August 1959, Lockheed and Convair submitted their pro-
paosals to a joint Department of Defense, Air Force, and CIA sclection
pancl. As the table shows, the two aircraft were similar in perfarmance

Y Comvair Division, General Dyasmics Corporation, “KINGEISE Summary Repon,”
1959 {51, Melly Folnnon wae very shepdicsl of e Coanvair desizn, mome en il Archangel
project fos an 130 August 1959 “Convalr have prosvded Suliantally redwied rader
£YD5 SoClun Gn Bn airplans the size of oor A-12 Theoy 3o doing this, i my view, wals
wnal dizregard for scrodymaniics, inlet and afetumer pecfarmance,”
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Wind tunnel test of A-12 modsl
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Characierisiics, alihougeh the Lockheed design’s spec hoations were

Ailly berier in each cutegory. The Lockheed dusizn was also prefer-

Jliic in terms of overall cost, [n the vital ares of vulncrability to radar

detection, however, the Convair design was superion. lis smaller size

und intemally mounted engines gave it a smaller radar cross section
5}

ilaen Thee Lackhesd A-12,

c,nmpgrm of Lockheed and
Convair Desipns

Lockbeed Asll Canwvair KINGFISH

Speed Mach 12 - Bach 1.2
Range (potal) 4 120 nm 3400 ma
Fange (al altitaic) 3,B03 nm 3,400 nm
ﬁng Altituds

Esart B4 500 [t B3.000 i,

Midrange F1.000 L 28,000 0.

End 97600 ft. 4,000 L
Caost summary (fer 12 196.6 millicn L1206 million
mbreraf without engines)

Some of the CLA represcntatives initially favored the Convair
KINGFISH design because of its smaller radar cross section, but they
were eventually convinced to support the Lockheed design by the Air
Force members of the panel, wha belicved that Convair's cost over-
muns and production delays on the B-58 project might be repeated in
this new project. In contrast, Lockheed had produced the U-2 under
budget and on time, Another factor favonng the A-12 was security.
Lockhesd had experience in running 2 highly secure facility (the
Skunk Works) in which all of the key employses were already cleared
by the Agency.

Diespiie its vate in favor of the Lockhesd proposal, the selection
panel remained concemed about the A-12%5 vulnerability o radar de-
tection and therefore required Lockheed o prove s concept for
reducing the A-12's radar cross section By | Jasuary 1960, On 14
September 1959, the CLA awarded a four-month contract 1o Lockhesd

"84 Hisees, chap, 20, pp. 15-19 (eiSEamsm
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b proceed with amivadar studes, aerodynamic siruciural tests aund eo.
gineering dusigns. This research and all later work on the A. 12 100k
place under a new codename, Project OXCART. establiched at the end
of August 1959 to replace its more widely known predecessor, Projec
GUSTG The CIA's project manager for OXCART was 8%
wha had long been associated with the 112 pragram.,

EFFORTS TO REDUCE THE A-12°S
RADAR CROSS SECTION

During the spring of 1959, Kelly Johnsen's Skunk Works crew—
which then numbered only 50—had begun building a full-scale
mackup of the proposed airomafi, The mockip was to be tested for its
radar cross section by Edgerton, Gnrmcshaus:n & Girier {EG&G} in
mopcmuan mﬂl e S R o T S e P ST T na

TRy e | ockhesd otgcc::.d to this site b:-
cause us pylcn wiould not support the full-scale mockup and because
the lacilities were in full view of 2 nearby highway, On I(} Se:p-tcmbcr
|95"§' EGELG ag!t.c.d 1o move i radar test facility- st

When the new radar test facility with its larger pylon was ready,
Johnsm put the h-II mnckup on a specially desipned trailer truck
- CERrPEA IR By [8 November 1959, the
mockup was in plaﬂ: al:np the p;.rlon. and radar testing could begin.
These tests soon proved that Lockheed's concept of shape, fuel addi-
Uve, and nonmetallic parts was workable, but it would take more than
1% months of testing and adjustment before the OXCART achieved a
satisfactory radar cross section,

It was in the course of this radar testing that the QXCART

- received il chamx:[:nmc cobra-like appearance. Edward Purcell and
‘-" kel biad come up with a theary that a continuowsly

curvmg :nframc. would be difficult 1o track with a radar pulse be-
cause it would present few cormer reflectars ar sharp angles from
which pulses could bounce in the direction of the radar, To achizwe
the continuously curving airframe, Kelly fohnsan added thin, curved
exlensions 1o the engine housings and lzading edges of the wings and

%.wmw;ﬁ 54 iy, clup, 20, . 1914 rhnmbiia -
REA Hivtary, chap, 20, p, 12 ‘W‘L’
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everually 1o the fusclage isell, creating wial i kaneven s a chine on
each side. At first Johnson was concemed that these additions might
impair the 2irworthiness of the plane, but wind wnnel 1esting deter-
mined that the chines actually imparted a wseflul asrodynamic Tift 1o
the vehicle. Because titamium was very britile aad therelore difficult
to bend, Johnson achicved the neoessary curvalure by combining tei-

. angular-shaped picces of titanium called fillets. These fillets were

glued 1o the framewark af the chines with a special adhesive, epoay
resin.

On later OXCART models the fillets were made from clectri-
cally resistive honeycomb plastic with a glass-fiber surface that
would not melt at high speed. When struck by a radar pulse, the com-
pasite chines tended 1o absorb the pulse rather than reflect it A simi-
lar approach was wsed for the leading edges af the wings. Again
clectrically resistive honeycomb material was fabricated into tiangu-
lar shapes, known as wing tecth, and fitted into the tita2nivm wings.
Both the metal and composite fillets and teeth were held in place with
the newly developed epoxy coments.

The greatest remaining area of concem in the A-12"s radar cross
section was the two vertical stabilizers. To reduce radar reflections,
Kelly Johnson canted the stabilizers inward 15" 2nd fabricated them
out of resin-impregnated nenmetallic materials, Once these changes
were completed, the only metal in each vertical stabilizer was 2 stain-
Tess steel pivet The Air Forcs, which later ordered several versions of
the OXCART aircraft foc its own use, never adopted the laminated
vertical stabilizers."

THE OXCART CONTRACT

By mid-January 1960, Lockheed had demansirated that its concept af
shape, fuel additive, and nommetallic pars would reduce the
OXCART's radar cross section subsiantially. Richard Bissell, howev-
er. was very upsel to leam that the changes had fed 10 a reduction in
the mircraft’s perfarmance, which meant it would not be able 1o artain
the penctration altiiude he had pronvised 1o President Eisenhower.
Kelly Johnson then proposed toveduce the airerali’s weight by 1.000
pounds and increase the fuel loud by 2.000 pounds, making it possible
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10 aeleeve thie desired tarsel sliiede of 91,000 fest, Afierward, he
noted in the preject los: “We have no performance marging lefi; 50
thiz prg,ecy, instead of being 10 times as hard as anything we have
done, 15 12 times as hard, This maiches the desiza number and is ob-
viousty right.™ -

These chunges sansfied Bissell, who notified Johnson on 26
January that the CIA was authorizing the construction of 12 of the
new airerafl. The actual contract was signed on |1 February 1950,
Lockhesd's original quotation for the project was 396,6 million for 12
aireraft, but technological difficulties eventually made this price im-
possible to meet. Recognizing that fabricating an aiccrafl from tita-
nivm might invalve unforseen difficullics, the ClA included a clause
in the contract that allowed costs to be reevaluated. Dudng the next
five years, this clause had to be invoked on a number of occasions as
the A-12"s costs soared to more than double the orginal estimate.™

NEW TECHNOLOGIES NECESSITATED
BY OXCART'S HIGH SPEED

According to the specifications, the OXCART aircrafl was ta achicve
a speed of Mach 32 (2064 knots ar (.57 miles per second, which
would make it as fast as a riffe bullet), have a range of 4,120 nautical
miles, and reach altitudes of 84,500 to 97,600 fect. The new aircrafl
would thus be mors than five times as fast a5 the U-2 and would go
almost 3 mites higher

One major disadvantage of the OXCART s great speed was high
temperatures, Flying theough the canth’s atmosphere at Mach 3.2
heated portions of the zircraft’s skin 0 almost 900 F. An airerall op-
erating at these high speeds and high temperatures required fuels, lu-

Bricants, and hydrauhic floids that had not yet been invented. The

OXCART's fuel requirement called for a low-vapor-pressure fuel
with a low volume at operating temperatures; the fuel would also be
used as a heat sink 1o co0) various parts of the aircraft. The J58 en-
gines required fubricans that did not break down at the very bizh op-,
eraling lemperalures of Mach 3.2 speeds. This requirement led 1o the

T Jubinsas, “Adchangct fug.” T Banuary 1960,
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invention of synthetic lubricants. Lackhesd alsa had to search long  OXCART pr@wﬁan facitivies

and hard for a hydraulic fluid that would not vaporize at high specd
but would 1ill be usable at low altivdes, Finding a suitable Iydraulic
pump was just as difficult. Kelly Johnson finally medified a pump
that was being developed for Modh American's B-T0 bomber
project”’

Some of the greatest problems related to the high speeds and
high temperatures a1 which the OXCART aperated resulicd from
warking with the matenal chosen for the airframe—titanium, After
evaluating many aterials, Jolmson had chosen an alloy ol tiamium

* yptunssn, Develogmiens of Lockboed SE-TL ppo 11-12,
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OQXCART pilor suir
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(B-120) characterized by great streneth, refatively light weight, and
good resistance 0 high temperatures, but high in cost. As sirong as
stainless stecl, Gtanium weighed slightly more than half as much.
Obtaining sufficient quantitics of titanium of a quality suitable for
fabricating aircraft components proved very difficult because methods
for maintaining good quality control during the milling of titanium
were not fully developed. Up to 80 percent of the early deliveries
from Titanium Metals Corporation had to be rejected. Tt was ot until
1961, when company officials were informed of the objectives and
high priority of the OXCART progmam, that problems with the tita-
niumn supply ended. Even afier sufficient high-guality titanfum was
received, Lockheed's difficulties with the metal were not over.
Titanium was so hard that tols normally wsed in aircraft fabrication
broke: new ones therefgre had o be devised, Assembly line produec-
tion was not possible, and ihe cost of the program mounted well
above original estimares ™

The high temperares that the OXCART would encouster also
necessitated planning for the pilots safety and comfort because the
inside of the sircraft would be like 2 miderately hot aven. To save

EFRRNERL CONCART Swee™ iﬂq: 54 Histaey, chap, 0, p 33%

_"'_'."'.I"'.l'-_:_ [ =
&F‘u el ol

"% (& ) F4- ) L%



TR

T R

f——

weight, Kelly Jolmsun ik onaal attomp b nssgulane e datecser of the
aireralt. The pilat wauld therelone have w wear a type of spouce wu
with s own oooling, pressure controf, oxysen supply, sod other
necessities for survival, ’

DESIGNING THE OXCART'S CAMERAS

Providing cameras for the A-12 posed a aumber of uniguee problens,
In late 1959, OXCART managers asked Perkin-Elmer,

and Hycon 1o develap three differcnt phetographic systoms
for the new airerall. These eameras would provide a range of photog.
raphy from high-ground-resolution stereo 1o extremely-high-resolu-

tion spotling data.

The Pakin-Elmer {P-E} eatry, known a3 the Type-T camcra, wis
2 high-ground-resolution gencral stereo cumera using an (140 18-inch
lens and 6.6-inch film, 1t produced pairs of photographs covering a
swath 71 miles wide with an approximately 30-percent stereo overlap.
The systemn had a 5 000-foot filam suepl_-f and was able to resolve 140
lines per millimeter and provide a ground resolution of 12 inches.

To meel severe desizn constraints in the arcas ol size, weigh,
thermal environment, desired photographic reselution, and eoverage,
Perkin Elmer’s D Roderick M. Scou employed conceprs never be-
fore used in camera systems. Thess included the use of a reflecting
cubse rather than a prism for the scanner, 3 concentric film supply and
tzkeup system to minimize weight shifl, a constant-velocity film
transport that provided for the contiguous placement of stereo images
on ons pir.nc af*film, and airbars for the film transport and takeup

systems.”.

F:mm called the Type-Il camera, was 2
. high-tonvergent steren device using a 21-inch lens and B-inch filen, [t

produced pairs of photographs covering a swarth &0 miles wide with
z2n approzimately 30-percent sterca averlap. 1t had an & 400-Tfool film

supply and was able to resolve 1035 Imcs Pt millimeter and pmvu:lc a,

around resolution of 17 inches.
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The Hycun entry, designed by Jumes Baker gnd kanown s qhe
Typee- IV camera, was a spotiing camera with extremely-high-graund
resolution, [n fact, it was an advanced wversion of the fighly reliuble
B cumera developed for ihe original U-2 progrem. 1t used a 48-incl
Buker-designed 75,6 lens to focus imuges onte 9.5-inch filo, Like the
B camera it could provide seven lrames of photogeaphy cavering
wwuth 41 miles wide with stereo averfap on 19 miles of the swarl,
The Hycon camera carried the largest film supply of the three
cameras, 12,000 fect. It was able 1o resolve [00 lines per millimeter
and provide a ground resolution of § jnches. A version of this 48-inch
Hycon camera, knawn as the H camera, later saw service in U-2R ajr-
crafl,

Each of the three camera systems had unique capabilities and
advaniages, 5o all three were purchased for the OXCART. Before
they could be effectively cmployed in the aircraft, however, new
types of camera windows were needed. The OXCART s camers win-
dows had to be completely free from aptical distertion. Achiewing
this goal was difficult in a window whose exterior would be sub.
jected o temperatures of $50°F while the interior surface waould ke
only 150°F. After three years and the expenditure of 32 millios in re-
scarch znd development, the Coming Glass Works, which had joined
this cffort as a Perkin-Elmer subcontractar, solved the problem of
producing a camera window that could withstand tremendous heat
differentials. Its quanz glass window was fused to the metal frame
by an unprecedented ‘process invalving  high-frequency sound
waves,™

- Later in the program, the OXCART received yel another camera
systemn. In 1964 the Texas Instruments Corporation developed an in-
frared camesa for Project TACKLE U-25 that were being used o de-
termine whether the Gty o i R e

ia - L f e

o LA Y I R ™

FFD-, was adapted for use in OXCART. The carmera had an effective
focal lengih of 50 inches and a | 50-Toot supply of 3 5-inch flm. The
camera’s resolution was 3°C thermally, 1 milliradian spatiaily, and &0
feet on the ground. It could be used for both day 2nd night imagery
x collection.
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Whﬂhdugh its personnel accommadatioas, fusl

CHOOSIMNG PILOTS FOR OXCART

Just as in the U2 pragram, the Air Force provided considecable sup-
port to Project OXCART, including training, fucl storage: and weather
service. One of the most impanant arcas of suppart was the provision
of pilsts: all ef the OXCART pilets came frem the Air Force,
Prospective pilais had 1o be qualificd in the most advanced fighiers
and be emationzlly stable and well motivated

Because of
the limited size of the A-12 eockpit, they had to be under six feet tall
and weigh less than 175 pounds. Following extensive physical and
psychological screening, 16 potential nominees were sclected for in-
tensive seourdty and medical screening by the Agency. By the end of
this screening in Movember 1961, only five individuals had been ap-
proved and had accepted the Agency’s offer of employment on &
highly classified project invelving a very advanced afrerall. A second
search and screening raised the number of pilots for the OXCART 1o
eleven. The tharough screening process produced an elite group of pi-
lots; all but one of these 11 officers eventually became penerals

SELECTION OF A TESTING SITE FOR THE OXCART

Fram the very beginning, it was clear that Lockheed could aod et the
OXCART aircraft st its Burbank facility, where the munway was 1o
short 2nd 100 xposed w the public. The ideal testing sile would be far
removed from metropolitan areas, away from eivil and military air-
ways, easily accessible by air, blessed with pood weather, capable of
accommidating large numbers of persoanc], near an Al Foree instal-
Lation, and having a minway at lzast §.000 feet long, But no such place
was 1o be found.

Alter considering 10 Air Force bases progragmy
Richard Bissell decided 1o S e

'

—
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starages capacity, and jusway length were jnsy Micient for the
OXCART progeam, the site’s remote location would greatly ease the
task of maintaining the prosram's sec urity, and 1 moderate cansruc-
tion program could provids adequate fuctlities. Cansteuction besan in
Sepiemnber 1960; 2 C-47 shuule service ferried work crews from
Curbank 1o Las Vesas and from Las Vezas 1o the site,

The new &500-loor rumway was completed by 15 November
1960. Kelly Johason had been reluctant to have a standard Ajr Fopee
unway with expansion joints cvery 25 feet because he feared the
joints would set up undesirable vibrations in the speedy aircrafy, A
his sugpestion a 150-foot wids runway was therefore constructed of
six 25-foot-wide longitudinal sections, each [50 feer long but stag.
gered. This [ayout put mast of the cxpansion joinis parallel to the di.
rection of aircrafi roll and reduced the frequency of the joins.

Additional improvements included the resudfacing of 18 miles of
highway leading 1o the base sa cha Beavy fuel trucks could bring in
the necessary fuel, The need for additional buildings on the base was
mel by the Mavy.. Three surplys Mavy hangars were disimantled,
moved, and reassembled on the north side of the base, and more than

100 surplus Mavy housing buildings were also transported to ToTERG

All essential facilities were ready in time for the forecast delivery
daie of the first A-12 on 1 August 1961

Unfortunately, this defivery dale began 1o slip further and further
inio the futere; Dielays in obaining the titanium, and later the 158 en-
gines, caused the postponement of the final assembly of the first plane,
Eventually, Kelly Johnson and Agency project officials decided to be-
gin testing without waiting for the 153 engincs by using Prau &
Whitney 175/19W engines, desigred for the Convair F-104, 1o tesi the
A-12 at altitudes up 10 50,000 feer 2nd 2t ipeeds vp to Mach 1.6. Such
a change, however, meant that 1he engine compariment of the first air-
crafl had 1o be reconfigured 19 accommodate the J75 engine. Lockhesd
hoped that this substitution would peemil the delivery of the first A-12
by 22 December 1961 and its initial tes; Might by 27 February 1962,

Lockheed ran inig 5o Many techaological problems with the
OXCART elfon that by Ociober [96] s costs had swallen @ 5116
million and were 541 climbing. Semeiling abvigusly had 10 be done
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poo peduge expendinunes, Alter mugh religunng, project oilicials de-
cided to decrease the number af defiverable aircralt. Amendment Mo,
11 to the cantract reduced from 12 10 10 the suember of A-12s, fora
ozl cost of 31612 milliea,™

The canceliation of these two A-125 was offset by an Air Foree
arder for the develapment ol 2 SUpErsonic interceplor variant of the
A-12 10 serve a5 a replacement for the Norh American F-10EA Rapier
intereeptor project, which had been canceled in late 1960, With the
assistance of thesip TR MG Ry the Alr Force
entered into an agreement with Lockheed to produce three AF-12 air-
craft, based on the A-12 design but modified 1o carry a second crew-
man and three air-to-air missiles. This cffort was called Project
KEDLOCK, The AF-12 (later redesignated the YF-12A) was de-
signed 1o intereept enemy bombers long befors they reached the
United States, and initial Air Force plans envisioned a force of up to
160 of these supersonic intereeptors. In fact, only theee of these planes
were huilt and delivered during the 1963-64 time frame because
Secrctary of Defense MeMNamara canceled the program 25 a cosi-cul-
ting measure, The Air Force bore all ol the costs of the YF-12A pro-
ject: CIA was only involved in helping to write “black™ eontraces.”™

A = F,

Lockheed was not the only OXCAKT contractor having trouble
containing costs; Pratt & Whitney was fighting an even bigger baitle,
In mid-1961, Prait & Whitney overruns threatened to halt the entire
QXCART project. At the suggestion of Cdr. William Holcamb in the
affice of the Chief of Naval Matericl, Richard Bissell asked the Mavy
1o assist in funding the J58's development. Afier hearing Bigsell and
Holcomb's suggestion that the J58 might be used in future Mavy air-
craft, VAdm, William A. Schoech, Chiel of the Navy Materiel
Command that had originally financed the J58 cngine, authorized the

wransfer of $38 million in end-of-year funds to the project, thus keep- )

ing the OXCART s head above water.™ Ag it tuned out, the I58 was
never used in a Mavy mrcrall

% 05 Hissary, chap. 20, pp. 4647, 5155 (UTARCRRRET BTN OXCART Siary.”
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pendBiKelly Jubmsan wis very disappoiansd with Drain & Whitney's wosk on the 158,
panicalardy when thoy shotked hin in eprenber 1961 with the agws thot the cngine

wgmld be overwciabl, undepowened, and e lubzan, ~Archengel Taz,” 18 Semember
1945,
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DELIVERY OF THE FIRST OXCART

The first A-120 known as amicle 120, was assembled and (esied o
Burbank during Janwary and February 1962, Since it could not be
fNenwn 1o theSapmearire he aircrall had 1o be parially disassembled
and put on 2 specially designed traifer that cost nearly $100.000. The
entire fusclage, without the wings, waus crated and covered, creating o
foud 35 feet wide and 103 feet loag, To transpont this huge load safely
over the hundreds of miles to the site, obstructing road signs were re-
moved, trees were trimmed, and some roadbanks had to be leveled. -
The plane left Burbank on 26 February 1962 and arrived at @
two days later,

After the fuselage ammived irﬂmﬁt_ ils wings were attached and
the I75 engines were installed, but the aireraft was =61l not ready to be
tested, This new delay was caused by leaking fuel tanks, 2 problzin
that would never be solved completely. Because the A-12's bigh
speeds heat the fianium aidframe 0 more than 500°F, Lockheed
desizners had 1o make allowances for expansion, When the metal was
cold, the expansion joints were at their widest. In the fuel tanks, thess
gaps were filled by pliable sealants, but the fuel for the A-125 engines
acted as a strong reducing agent that softencd the sealants, causing
Teaks. Thus, when fuel was first poured into the aircrafi, 68 [eaks
developed. Lockheed technicians then stripped and replaced all the
sealant, a tedious and time consuming procedure becauss the sealant
required four curing cycles, cach at a different temperaturs over 2
peried of 30 to 54 hours. The engineses were nover able to discover 3
sealant compound that was completely impervious to the jet fusl while
remaining elastic enough to cxpand and contract sufficiently. The
A-12%5 tanks continued 1o leak, so when it was fusled, it only received
enough fuel 1o get airbome. The plane would then rendezvous wath a
tanker, top off s tanks, and immediately climb 1o aperating alinude,
causing the meal (o expand and the feaks 1o stop.™

CHANGES IN THE PROJECT MANAGEMENT .

fichard Bissell, whose concern for the vialility of the U-2 i §936
had lod 1o the extablishment al Progect OXCART and who had di-
recied B growil all along, was no longer in charse when the Girs
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Dgﬁvcﬁ of QOXCART aircralt o

' OXCART aircraft took 1o the 2ir. He resizned from the Agency in
, February 1962, and his depanure brought 2 major reorganization of
v the reconnaissance program. The Development Projects Division of
. " the Direclorate of Plans, with its twa aircraf (OXNCART and U-7)

‘ and 5 sopdEimeesiey were 1rans
' Research headed by SHREVEGHLS ¢ The following ‘year
Eseirresigned and this Directorme was reorsanized and its name
chianged to the Dirccioraie of Science and Technolozy., with R

Wa& s Tirst bawd. The averhead reCOnMITEsance .
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fn-flight refucling of the Oxcany  PrOIECs belonged 1o the Office of Special Activities, headed by
o who now had the title of Assistant Direcior for
Special Activities. These project mznagement changes in the CLA
had rio immediaic impact on the OXCART project because the air-
craft was still in the development stagse, handled mainly by the con-
tractors. Moreover, 2 good deal of continuily was provided by
officers who had served for 3 nember of years whm the U-2 program

and were now involved with OXCART: kR
Deputy Assistant Director for Spacial Activities; §
Adr Force's project officer far the two Aircraft; a

who aversaw the day-to-day affairs of the OXCART praject.

A 1

OXCART'S FIRST FUGHTS

With new sealant in its fuel wanks, the prototype OXCART was ready
10 take to the air. On 25 April 1962, test pilot Lowis Schalk ook “ar-
ticle 121" for an unofficial. unannounced flie 1, which was an old
Lockheed tradition. He few the craft less than 1we miles at an alij-
de of about 20 feet and encountered considerabile problems
secause of the improper bookep of several cantrols, These were
promply repaired and on the nex day. 36 Apal, Schalk made the
afficial 40-minue maiden flight. After a beautilul takeofl, the ais-
eralt begun shedding the rriinzular filleis thit covered the frame-
work of the chines along the edac of 1he abrerall body, The los
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gitens, which liad boen ceewred 1o e mirfme with eposy ress lud
1o be rocovered and reaffized 1o the aircrali, 3 process that ook e

pext four days.

Onece the fllets were in place, the OXCART s official fiest thight

wook place on 30 April 1962, witncssed by a number of Agency pec:

soqnel including DD ! as el prescnt. and
Kelly Johnson neted in the project log, 7T was very happy to have
Dick see this Might, with all that he has contributed to the pro-
gram.” "' This afficial first flight was also the first flight with the
wheels up. Piloted again by Schalk, the OXCART ook off af 170
kadts and climbed 1w 30,00 fzet. During the 59-minuie flight, the
A-172 achicved a top speed of 340} knats. Kelly Johnson declarcd it to
be the smoothest first test flight of any aircrafi he had designed or
tested. On 2 May 1962, dudng the second test fight, the OXCART
broke the sound barricr, achieving 2 speed of Mach 11"

Four more aircrall, including 2 two-seat trainer, arrived 31 the
testing site before the end of the year. During the second delivery on
26 Tune 1962, the cxtra-widé vehitle cammying the aircrafl accidentally
struck a Greyhound bus traveling in the opposite direction. Project
managers quickly authorized payment of 34 890 for the damage dons
to the bus in order to avoid haviag to explain in court why the
QXCART delivery vehicle was 50 wide.

Oine of the biggest problems connected with flight testing the
A-17 wag keeping ils cxistence scorel, Realizing that the nation’s air
waffic contrallers would be among the first unwitting people ta leam
about the plane, the Deputy Assistant Director Tar Special Activitics,

had called on Federal Aviation Administrator

W carly 1967 to bricf him about the craft’s cxistence

and 35k his assistance in keeping it sccret, ™ cooperated felly
with the Agency and personaily bricfed all FAA regional chicfs on how
to handle reports of unusually fast, high-flying aircraft, Air contrallers
were warned not to mention the craft on the radio but @ submit written
reponis of sightings or radar trackings. The Air Force gave similar
bricfings 1o NORAD, the North American Air Defense Command.™

= Jodenaon, “Aechunzel s M Al 191,
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First fMight of the A-12,
30 Aprif 1557

Initial testing could not explore the A-12's maximum poteasial,
since the J58 engine was <till not ready, Developing this power plant
to OXCART specifications was praving much more difficult than
had bean expested because e J58 had 1o reach perdormance Tevels
never before achieved by a jet engine, while ocperaling under ex-
tremely difficult environmental conditions. To simulate the stress
that the 158 would undergo durng maximum power outpui (Mach
3.2 a 97,0090 feet), the pawer plant was tested in the exhaost steeam
of a 175 engine. In the course of this catremely severe testing, the
158 problems were gradually overcome, By Janua ¢ 1963, Praig &
Whitney had delivered 10 158 engines 1o the esting site.
The first flight of an A-12 with (wo 158 Cngi_m'&' ok place on
15 January [963.%

SPEED-RELATED PROBLEMS

As I58-equipped A-125 reached bigher and higher speeds, maore diffi-
culties arose. Major problems developed at speeds between Mach 7.4
and 18 because the aircrali's shock wave interfered with the flow of
air imo the engine, greatly reducing itz perfermance, Solving this
problesy cequired long and alien highly frusirziing cxperimentation
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gt ultimaiely reguired 2 complate redesion of the air-inler sysiem
shat controlied the smoual af air admitted to the engine. In the new,
adjustable ialet the cong-shaped peojection at the front—known as 2
spike—=was designed 10 move in or oul 33 much as three Teet in order
1o capture and contain the shoek wave produced by the airceafi at high
specds. :hus_prcx:nling the shock wave from Blowing oul the firc in-
gide the enginc.

Another 158 engine problem in carly 1963 was foreign object
damage. Small objects such as pens, pencils, screws, bolts, nuets, and
metal shavings that fell into the engine nacelles during assembly at
Burbank were sucked info the power plant during initial eagine tesring
and damaged impeller and compressor vanes. To control the
problem Lockheed instituted a program that included X-rays, shaking
of the nacelles, installing scrocns over varigus air inlets to the enging,
and even having workers wear coveralls without breasi pockets.
Another source of forcign object damags was trash on the runways.
The giant 158 engines acted like immense vacuum cleaners, sucking in
anything lying loosc on the paving as they propelled the A-12 down
the runway for takeall, To prevent engine damage, sglEE pooson nch
had to sweep and vacuum L rUAway before aircraft takeoff.”

MEW VERSIONS OF THE OXCART

In 1962 the Agency and the Air Fores ordered two more versions of
the OXCART (in addition 1o the A-12 and the YF-124). One was a
modification of the A-127 to camy and launch ramjet-powered,
#3-fect-long drones capable of reaching Mach 3.3 The two-seated
mothership reccived the designation M-17: the drons was called the
D121 This project was known a5 TAGEQARD, The onginal develop-
ment of the drones and mathership was sponsored by the ClA, but in
June 1963 the preject was turned over o the Air Foree, which had
overall responsibility for unmanned reconnaissance  aircrall
Development of the M-12/0-21 combination continued until 1946,
when an unsuccessful D-21 launch caused the loss ef its mothership
2nd the death of one of the crew members. Afterward the air Force
wsmed 1o B-52 bombers to camy the drones.”

™

" A sy, chap, 20, . G Tmmmemeeete -
= lgheeoa, Do velopnees af Lockheed SR-T1 D i1,
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The second new wersion of the OXCART was omother gecon.
siatsance mercrall. in December [962 the A Foree acdercd six
“reconndizsancelsrike™ aircrafl, which were designed 1o conduct
higln-*;[::-&c&, high-altitude reconnaissance of cnemy Lerritory aficr a
nuclzar strike, This new awrcrali differsd from other A-12 versions in
that 11 was longer, had a full-blown two-seat cockpit, and carried a
large variely of photographic and elecironic sensors. The additional
weight of all this equipment gave the Air Force crafl a slower maxi-
mum speed and a lower operating ceiling than the Agency™s A-12. In
Avgust 1963, the Alr Force added 23 more aiecraft to this contrazt,
for a toal of 3.

THE QUESTION OF SURFACING
A VERSION OF THE OXCART ~

As the funds being spent on Air Force versions of the OXCART in-
creased dramatically, the Defense Depatment became concerned that
it could not offer any public explanation for these expenditures, At
the same time, Agency and Defense Department olficials recognized
the growing danger that a crash or sightings of test flizhts could com-
promise the program. This led the Defense Depariment in latz 1962
and early 1963 lo consider surfacing the Air Foros's interoeplor ver-
sion of the A-12 1o provide a cover for OXCART sightings or crashes
and an explanation for the rse in Air Force spending. Some joumal-
ists had zlso become aware of the aincrafi’s cxistence, mising concern
that the sceret would eventually come out in the press, Apency offi-
cials remained reluctant to reveal the existence of any version of the
A-12, and the issue soon came to the attention of the PFIAH. fames
Killian and Edwin Land strongly opposed disclosing OXCART 'S ex-
istencs, and in January [963 they presented their views to President
Kennedy at a meeting atended by DOl McCone and Defense
Secresary Fobert McMamara, Killian, Land, and McCone succeeded
in persvading the President and Secretary of Defense o keep the
OXCART's existence a secret for the lime being.

Later that year supporiers of the ez of s'url'aclng the OXCART
found a more powerful argument for their praposal —the need 10 dis-
seaninate the supersonic technology that had been developed for the

= O5a Hiunr, chap, B0, pp. 79-72 ACSERRENEE
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OXCART, This techaology would be invaluable for Air Force pro-
Jects such as the B-70 bomber and for the civilian supersonic wans-
port (S5T) then being discussed in Congress. In the fall of 1963,
several Presidential advisars expressed their concem to DET McCone
that Lockheed had received a 3700 millicn headstart in the develop-
ment of supersonic technology, giving the firm 3 vemendous advan-
tige over other serospace companics working on a supersanic
transpart. McCone passed these concerns an to President Kennedy on
12 Movember 1963, just 10 days before the fateful trip o Dallas. The
President instructed ClA and the Defense Department to davelop a
plan for surfacing the OXCART but 10 await further discussions with
kim before taking 2ny action.™

Fresident Lyndon B. Iohnson received a detailed bricfing on the
OXCART program from MeCone, McMamara, Bundy, and Rusk on
28 Movember, afier just one week in offics, MeMamara strongly ad-
vicated surfacing a version of the OXCART. McCone was more cay-
tious, calling for the preparation of 2 statement that could be used
when surfacing became necessary but arguing that such a step was not

" lahn A MeCone, Menorandun ol’ Mezting in Cabines Room foc the Purposc of
Dizcuzsing the Surfacing of dhe OX.7 1 Janugry 1962, DO recaeds
idom, Memarandum for lh-e Regord, Discussion with e Prosident—eiaber 11:1—61,‘.!;]
g, 23 Ovinber 1963, DO recunds @ BFA Histers, chop, 2, pp. 73-74
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vet meeded, Asrecing with MeCone™s posiion, President Johnson said
. . I T
the tisue should be reviewed aaain in Feboeary.

One additional argument in favor of suelfacing the OXCART was
the realization that the aircraft could nod be used o My uaderecied
aver the Soviet Umon. By 1962 the United Swates had becomne awarc
aof the elfectiveness of 3 new Soviel radar system, eodenamed TALL
FIMG. The intreduction of this compuier-controlled radar wndercut
one of the basic premises of the OXCART program, the assemption
that radar operators would mot be able wo track high-flying supersonic
tasgets visually because of their small, nonpersisient radar retums. By

coupling a computer o a radar, the Soviets could now weight the in- -

dividual radar returns 2ad identify those produced by high-flying,
very fast objects.”

By February 1964 DCI McCone had become convinced that sur-
facing was necessary. Soviet development of the TALL KING adar
system had eliminated his hope that OXCART would evenmually be
able to carry out its original fniended purpose—overdlights of the
USSR, The final decision on the issee of surfacing the OXCART
came at a Mational Security Council meating on 29 February [964, at
which all of the participants supported the decision o surface. That
same day President Tohinson held 2 news conference 2t which he an-
nounced the successful development of an “advanced experimental
jet aircraft, the A-11, which has been tested in susizined fight at more
than 2000 mles per bovr and at alonides in excess of 70,000 feer.” =

President Tohnson had spoken of the A-11 rather than the
Agency’s A-12, and the aiccraft that was actually revealed 10 the pub-
lic was the Air Force’s YE-12A interceptor, a project that had already
been canceled ™ Following the President’s announcement, two of

“ Ighn A, MoCone, “Memomadum far the Record, Meeting with ihe Presidess, Sececary
MeHarmara, Mr. Bundy and DL 79 Movomber 1963, DO rocoeds S8 054 Hisrr,
chap, 20, p. 71 Tl

054 Hisory, chap. 20, pp. 147-149 EESERRERIRL.

“lohn A, MeCome, Memasandum for the Becord, “Discussion 3z the MSC Meaiesg,
Aciended be the President, all members and the faur members of the Presiden’™s pomanal

malf, 39 February 1964, 2 March 1964, 0K st‘w "ORCATT Sagre” .
Td—crrameily wlenrifies e dare a5 24 Fcl.s-n.lar:,r 3

" Presidem Jahnson's use of il Jﬂii;ﬂ-:lur Ml b ar the press conlerence bas sooevnes
b carllgd o g, bt Kelly Johason wroie the President™s press releane 30 chase she
designaos for geourivy seasdns becone bl refened by the carlssr wersios af (he gieraly
lacked e rsdaradefeating wisdiliestions of the A.12. Johason, “Mrchangel boz,” 23
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laese airerafl were hastily Moven te Edwards Aar Foacce Buse, From
this paint on, the Alr Force versions of the OXCART were based a1
Gdwards and provided a diversion so thet the fasier and higher Oying

A-125 3t the ATEREEREH0uld continus testing out of the public eye,

The President’s annduncement did not mention the CIA'S in-
valvement in the project, which remained classitied, but Leeping the
Agency's extensive rale in the OXCART 2 secret was nod an casy task,
The first step had been to separate the Air Foree's versions of the A-12
from the Agency's by moving the Air Force aircrafl to California.
Mext, thase firms that were to be ziven the new technalozy had to be
briefed on the program and agree to abide by the same secrecy agree-
ments then in force with Lockbeed. Moreover, everyone witling of
OXCART (including these no longer associaled with the program,
such 25 Allen Dolles, Richard Bissell, and General Cabell) had been
briefed aboul the impending Presidential announcement, so that they
would not think that the nead for seerecy about OXNCART had ended,™

The process of surfacing versions af the OXCART continued on
25 July 1964, when President Johason revealed the existence of a new
Afr Force reconnaissance airerafy, "which he called the SR-TL.
Actually, the President was suppased-to say R5-71 (for “reconnais-
sance-sirike™), Deciding that renaming the aircraft was easier than
camecting President Johnzon, the Air Force invented 2 new category-—
“strategic reconnaissance " —to cxplain the SE-T1's designation,

ADDITIOMAL PROBLEMS DURING FINAL TESTING

The first A-12 crash ocoumed on 24 May 1963, when a detachment
pilot, realizing the airspeed indication was confusing and erronecus,
decided to eject. The pilsl was unhort, but the plane was destroyed
when it crashed near Wendover, Uiah, A cover story for the press de-
scribed the plane as an F-105. All A-12s were grounded for 2 week
while the accident was investigated. The malfunction was found 1o be
cavsed by tee that had plugged up a pitot-siatic tube used (o determine
sirspeed.”

N
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T e A1 25 weee dast in dater :-::cl;ing._{):f? July 1964, arii-
cle 133 crashed while landitg when a piich-control servo devies
froze, rolling the plane intw o wing-down position. Ejecting from
altitede of 120 feet, the pilel was blown sideways out of the erall.
Although he was not very high off the ground. his parachete did apen
and he landed durinz e parachuic’s first swing. Fortusately he was
unhur, and no news of the aecident filiered oul of the base, Eighteen
maonths later, en 28 December 1965, article 126 crashed immediitely
afier takeoll because of an improperly wired stability augmentation
system. As in the previous crash, the pilot ejected safely, and there
was no publicity connected with the crash. An ‘investigation ordered
by DI McCone determined that the wiring error had resulted from
negligence, not sabotage ™

The A-12 made its f{iest long-range, high-speed flight on 27
January 1965, The flight lasted 100 minutes, 75 minutcs of which
wert flows al speeds greater than Mach 3.1, and the airerafi covered
2580 miles al altiwdes between 75,600 and 80,000 feet, By this tims,

. the OXCART was pesforming well. The eagine inlet, camera, hydran-
lic, navigation, and flight-contral systems atl demonstrated scceptable
reliability.

Mevertheless, as the OXCART began fying longer, faster, and
higher, new problems arose, The most serious of these problems in-
volved the aircraft’s wiring, Continuing malfunctions of the inlet con-
trols, communications eguipment, ECM systems, and cockpil
instruments were often attribucable to wiring failures. Wiring connec-
tors and components had to withsiand temperatures abave S00°F,
structural flexing, vibration, and shock. Such demands WETE [Tiore
than the materials could stand. Mot all of the OXCART s problems
could be traced o materiel failures, however, and Agency officials
believed that careless mainienance by Lockheed employees also con-
tributed to malfunctions.”

Concerned that Lockhesd would not be able o meet the
OXCART's schedule for operational readiness, the Office of Special
Activities” Director of Technolosy SMEGESEEIERmel Wilh Kelly

. “Iohnzon an 3 August 1965 10 discuss the projeet’s probiens, Johnsan
nol anly assizned mare top-level supervisacs o the project but alse

“Tbid . 8031 R 03 CART ey . 111 g
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lecided 10 oo (FRBESEEand take charge of e OXCART's develop:
ment himsell His presence made a big dilference, as can be seen in
iis notes in the project lag:

f uncovered anwauy ilems of & manageriol, matericl and design va-
pure. ... | had meetings with vendors to fnprave their opera-
sign. ... Changed supervision and had daily ralks with them,
going aver in detail all prolims e the aircraft, ... Increaied the
supervision in the electrical group by SO0, . .. We rightesned wp
the fnspection procedures a great deal and made inapection seick.

It appears that the prollems are ane-thivd dice to bunt engineer-
ing. ... The addition of so muany sysicns 1o the A-12 has greatly
complicated the problemns, but we did salve fhe overall problem.™

These improvements in on-5itc management g the project back on
schedule.

By 20 November 19635, the final validation flizhis far QXCART
deployment were finished. During these tests, the OXCART achicved
2 maximum speed of Mach 3.29, an altiude of 90000 lfect. and sus-
tained flight time above Mach 3.2 of 74 minutes. The mazimum

endurance test Tasted six hours and 20 minutcs. {In 22 Movember, '

Felly Johnson wrote 1 R T T o head of the
Office of Special Activities, stating, “The time has come when the
bird should leave its nest.™ ™

Three years and seven months afier its first flight i Apdl 1962,
the OXCART was ready for operational use. It was now time (o find
work for the most advanced aircraft ever conceived and built.

DISCUSSIONS ON THE OXCART'S
ETUHE EMPLOYMENT

Althaugh the OXCART had been designed to replace the U-2 as a
stratenic reconnaissance aircraft to fly aver the Soviet Union, this wse
had become doubtful long before the OXCART was ready far
operational use. The U-2 Affair of 1960 made Presidents very relug-
tant o consider overflights of the Soviet Union, [ndeed, Presidents

Seates would nol conduct such overflights, (n July 1962, Secretary of

= petnson, “Archangel oz, § Augusi-M) Al TR
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Defense MeMamara told DO0 MoCone that he doubted that the
OXCART would ever be used and suzzested that improvements in

1d wvery likely eliminate the need for the
expensive OXCART program. Strongly disagreing, MeoCone told
heMamara that he had every intention of using OXCART aircrafl 1o
fiy over the Soviet Union.

MeCone raised this istue with President ¥Wennedy in April 1943,
al a time when the neiion’s gk vere experiencing a greal
number of faileres and the intellizence community was clamoring far
better photography to confinm or disprove allegations of the existence
af an antiballistic missile system at Leningrad, Unconvinged by
McCane’s arguments for OXCART averllights, President Kennedy
expressed the hope that some means might be devised for improvisg
sk svginstead, ™ ’

T et A, MeCime, Meswasidua Tor b Reconl, “Sumocicy of meeting it Secigiare

MePtamuny and Seeretory Gilpatnc, General Cuner and Me, MoCaae on 5 Tuly 19627

& July M2 DO reconds (51 MeCone, bMompranduin for e File, "Mn:\cling awith b
—_— Uresisdeal—5Ml—18 Apr 20l in Paloe Beach, Tlaida™ 162 roeords (5).
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Alihough averflishis of the Soviet Union appeared 10 b oul of
the question, e CECART s evomual cmiployment elsewhese i Gl
wodld remained, a swrong possibilily, panicularly afier the Culan
Missile Crisis of October 1962 demansirated the continuing need for
manned stralesic reconnaissance irerall. Since s had not been
able 1o supply the kinds of coverage nceded, U-2s hod carried out aue-
merous averfliahts of Cuba. Mewertheless, the U-2 remained valnera-
ble to surface-to-air missiles (as had once again been demonstrated By
the downing of a SAC U-2 during the Missile Crisis), and project
headquariers had even bricily considered sending the A-12 over Cuba
in October 1962, even though the aireralt still lacked the required J58
engines and would have had 1o use much less powerful ones.” Afier
the Missile Crisis ended, Air Force U-2s continued to photograph
Cuba under a tacil superpower understanding that such moniladiag of

- the withdrawal of the missiles would proceed without interfercnce.

But the possibility of future Soviet or Cuban action against the U-2s
remained, raising the dismaying prospect that the United Siates would
nat be able 1o tell if the Soviet Union was reintroducing ballistic mis-
siles into Cuba. .

Such fears became acute in the summer of 1964 after Soviet
Prermier Nikita Khmshchev wold forcign visitors such a5 columnist
Direw Pearson, former Scnator William Henton, a2nd Danish Prime
Minister Jens Ouo Krag that, once the US elections had been held in
Mavember, U-2s flying over Cuba would be shot down. Project head-
quariers therefore began preparing contingency plans (Praject
SKYLAREK) for the possible employment of OXCART aver Cuba,
even thoush the new aircraft was not yel ready for operatiens, On 3
Auzust 1964, the Acting DCIL Gen. Marshall 5. Carner, ordered the
project staff 1o achieve emergency gperational readiness of the
OXCART by 5 November 1964, in case Premier Khrushchey actually
carried out his threat to shoot down U-2s.”

To meet this deadline, the Office of Special Activities orpanized
a detechment of five pilots and ground crews 1o conduct flights o val-
idate camera performance and qualify pilots for Mach 2.8 OpETAloNs.
Simulating Cuban missions during training flights, the detachment

~

(15 Oceobes 1967 Johmuoa noned in his “Archangel Lae™; that abe performance ol 2n
A-17 with 175 engincs (un supgesed by project headguaners Tor prodsibile wse aver Cubul
weoubd b “hardly speetsculun”

"7 Jginson, ~Aeghangel lopt 1T August l‘;‘fﬁm". “QECART S ﬁ
I8
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demonstrated its ability 1o conduct gvertlighs al’ Cuba by the &
Movember deadling, wihich passed without any hostile action by the
Soviets or Cubans. The detachment then worked to develop the capa-
bility for sustained operations with s live aircrafi. Al these
preparations were valuable imining for the QXCART program, even
though the SKYLARK contingency plan was never put inlo effect,
Since U-2% continued 1o satisly collection requirements for Cuba, the
A-125 were reseeved {or more eritical situations.

When the Agency declared that OXCART had achieved emer-

" pency aperational staus on § Movember 364, the atecrafl was stll

not prepared for electronic warfare, as only anc of the several planned

clectranie countermeasuee deviees had been installed. Meventheless, a

senior government panel decided that the OXCART could conduct

initia! everflights of Cuba without a full complement of warning and
jamming devices, should the aced for such missions acise,

One reason for the delay in completing OXCARTs electronic
warfare preparations was the Air Force’s concern that OXCART wic
of existing ECM devices could, in the event of the loss of an
OXCART over hostile temitory, compromise the ECM equipment
used by Air Force bombers and fighters. Even if OXCART's ECM
devices were merely similar ta military ECM systems, the Ajr Force
still worried that their use would give the Soviels an opporunity @
work oul countenmeasures.

Such concemns led the Agency to an entirely difTerent approach
1o antiradar efforts in Project KEMPSTER. This project alizmpted 1o
develap electron guns that could be mounted on the OXCART 1o gen-
erate 2n ion cloud in front of the plane that would reduce its radar
cross section. Although this project proved unsuccessful, the CLA also
develaped a number of more conventional ECM devices for use in the
OXCART.™

As the OXCART's pecformance and equipment continued ta im-
prave, there was renewed consideration of deploying the aircrafl
overseas, particularly in Asia, where US military aclivily was InCress:
ing. On 18 March 1963, DCI McCone, Secretary of Defense
MeNamara, and Depuly Secretary of Defense Vance discussed e

N eand dlisizer, e, 20, pp. MW.‘MHH an the ORCKET progect by
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W thiee years the %

nd the Air Force had lost nuimerous reconnaissance dmms
The three men agreed 10 go shead wih all the preparatacy sieps
needed for the OXCART 1o operate aver ¥k co that it would be
ready in case the President decided to authorize such missions,

Project BLACK SHIELD, the plan for Far East operations,
called for OXCART airerall o be based a1 Kadena airbase on
Okinawa. In the first phase, three plunes would be Aown to Okinawa
for G0-day perods, twice 2 year, an opertion which would involve
abaut 225 personnel, Later there would be a permanent detachment at
Kadena. In preparation for the possibility of such operations, the
Defense Depariment spent 53,7 million to provide support facilities
and real-time secure communications on the island by carly avtumn
1965,

In the summer of 1963, after the United States had begun ingro-

ducing large numbers of troops into South Vietram, Sowtheast Asia . .

became another possible targel for the OXCART. Because the contin-
uwed use of U-2s for reconnaissance missions over North Vietnam was
threatened by the deployment of Soviet-made surface-to-air missiles,
McMamara agked the CLA on 3 June 1963 whether it wauld be possi-
ble to substitute QOXCART aircraft for U-25. The new M1, Adm,
William F. Rzbom, replied that the OXCART could opeeate over
Vielnam 25 so0n as it had passed its final operational readiness fests™

Formal coasideration of proposed QXCART missions involved
the same approval process that was used for U-2 overflights, In lace
Movember [963, afier the OXCAET had passed its final validation
tests, the 303 Commitiee met 1o consider a proposal o deploy the
OXCART to Okinawa 1o overfly Southeast Asia and SR Although
the committee did not approve deployment, it erdered the develop-
ment 2nd maintenance of a quick-reaction capability, ready 1o deploy
tar Okinawz within 21 days afier notification.

There the matier remained for more than 2 year, During the first

half of 1966, DCI Raborn raised the issve of deploying the QXCART

o Okinawa a five separate 303 Commites mestings but fatled 10 win

" OEA Histaer, Clag, 20, pp. N-?Iw
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sullicient support. The JCS and the PFLAD supponed the CLA'S adva-
cacy of OXCART deplayment. Top Siate and Delense Deparimen ol-
ficials, howsver, thouzht that the palitical risks of basing the aircrall
i Okinawa—wiielt would almost ceranly disclose it 10 the
lapianese—outweighed any gains from the intelligence the OXCART
might gather, On 12 August 1964, the divergent views were presented
10 President Jahnson. wha upheld the 303 Commiuee’s majonty apin-
ion against deployment for the time Being.™ e

The ClA then proposed an OXCART overflight of Cuba in order
1w test the airerafi’s ECM sysiems in 2 hostile environment. On §5
September the 303 Commitiee considered and rejecied this idea on
the grounds that sending OXCART over Cuba “would disturb the ex-
isting calm prevailing in that area of our forcign affaims.” "

With aperational missions still ruled oul, proficiency training re-
mained the main order of business. This led o improvements in mis-
sion plans and flight tactics that enabled the detachment 1o reduce the
time required 1o deplay to Okinawa from 21 days 10 15, Records con-
lined ta fall 1o the OXCART. On 21 December 1966, a Lockheed
test pilot flew an A-132 far 16,408 kilometers over the cantinental
United States in slightly more than six hours, for an average speed of
2,670 kilometers per hour (which .included in-flight refueling 3t
speeds as low as 970 kilometers per haur). This flight set a record for
speed and distance unapproachable by any other aircraft.”

Twa weeks later, on 5 January 1967, 2n A-12 crashed after a fuel
sauge malfunclioned and the sircraft ran out of fucl shoet of the nun-
way. Pilot mjt{lﬁd but was killed whzn he could not
become separated From the gjection seat. To preserve the secrecy of
the OXCART program, the Air Force informed the press that an
SE-T1 was missing and presumed dawn in Mevada, This boss, like the
three preceding crashes, did not result from difficulties cavsed by
high-speed, high-temperature flight but from traditional problems in-
hereat in 2ny new aircrafl.

Proposals for OXCART operations continued 1o surface, and in
hay 1967 the ClA forwarded a detailed request ta the 303 Committes
10 use the OXCART to collect siratcgic intelligence about 2 new

(
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Govict nLiEsibe system. As carly a5 1962 the buclhigenes conmmniny
Degan 10 be concerned whout the actual purpose ol new missile instal-
tations that first :lppc:attd_n:ur"l‘nll.i.nn, Ewonis. and soan sproad along
the morwesis quadrant of the Goviet Union, Atempls to plwio-
araph the sites usine ORUECEREERE A hud bocn frusirated by
he pmvalling claud cover in the region, Beciuse af the luck of accu-
rate informnation about the missile sites, there was @ wide diveraence
of views within the intellipence community sboul tholf purpose.
These viEws ranged [rom the Cla's beliel that the installations con-
tained long-rangs, curface-to-air missiles designed to counter strle:
gic bombers, 10 the Air Foree’s contention that Tallinn sites

represented a deployed antiballistic missile system.

Phaotointerpreters insisted that imagery with a resolution of 1210
IE inches was nocessary @ determine missile size, antenna paltert,
ard configuration of the engagement radars acgociated with the sys-
tem. Electronie intelligence (ELINT) analysts also necded data about
the Tallinn mdars, but there werc collection sites that could mani-
tar the Talfina emanations when the radars were being tested,

Moreover, the Soviels never operated the radars in the tracking and

lockon modes, a fact that prevented analysts from knowing the [re-
quencies or any other performance characteristics of the radar.

To scitle the guestion of the purpose of the Tallinn instaliations,
Office of Special Activities planners proposed a mission that would
use the high resolution of the OXCART's camera along with the
U-2's sophisticated ELINT-=collection cquipment. This project’s un-
classified name was Project SCOPE LOGIC s classified ritle was
Operation UPWIND,

The proposed project invalvad launching an A-12 OXCART air-

RN nd ying it 1o 3 Balnic Sea rendezvous
with a Project IDEALIST U-2 flying from an e
~ZEaana The OXCART would fly nonh of Norway and thea turn south
along the Soviet-Finnish border, Shonly before Leningrad, the A-12
would head west-southwest down the Baltic Sea, skirting the coasts of
Estonia, Latvia, Lithuania, Poland, and East Germany befors heading
west to relurn 10 s The entire flizht weguld cover 11,000 nauti-
cal miles, take gighy hours and 33 minutes. and require four serial re-
fuelings.

Although the A-12 would not viotaie Sovict sirspace during this
dash, it would appear o Soviel padar network operators 1o be headed
for an overflight ponetration in the wicinaty of Leningrad. It was
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hoped tlun the A-137% passage woald provoke Sovier e delense -
sonmel (o activate the Tallinn gysicm eadars iy order (o track the swill
OQXCART aircrafl. As the A-12 made 15 dash down e Baliie, i
Type-L camera would be filnung the entire south coast. IT Azeacy an-
alysts were correct in their assumpliion (hu the Tallinn system was de-
signed 1o counter high-attiode aircrafi at long ranges, (hen the
QXCART would be in jeopurdy during this dash down the Baltic,
Mewertheless, Agency weapons cxperts belicved that the A-12 air-
cralt's speed and swite of electronic countermeasures would keep it
safe from the standard Soviet surface-to-air missile insallaions.

While the A-13 was conducting its high-speed dash along the
Baltic coast of Eastern Europe, the U-2 would be flying fanher out (o
sea, salely be of afl Sovict SAMs o8

o

bk A
3 L

Agency and Defense Deparument officials supported the pro-
posed mission, but Secretary of State Dean Rusk strongly opposed it
and the 303 Commiltee never forwarded the proposal 1o President

A7) o e 2

FIRST A-12 DEPLOYMENT: OPERATION BLACK SHIELD

A]lhuﬁgh the Tallinn missicn was still being considered in May 1967,
ancther possible employment for the OXCART came under discus-
sign, This time the proposal was for OXCART (o collect tactical
rather than strategic intelligence. The cause was apprehension in
Washington aboul the possible undetected introdection of sur-
face-to-surface missiles into Monh Vietnam. When President Johnson
asked for a propesal en the matter, the CILA suggesied that the
ORCART be used. While the Stae and Defense Depaniments were
still examining the propossi's pq.:uihical. risks, DCI Richard Helms

- k_kﬂlurarm]a:ma for DOCT R, L. Tawlowr limnn W
AR T RS Uiilicing e OXCART and the U-17 4 May 1961
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papsed the Pssue e President Johnson's ~“Tuesday lunch™ on 16 bay,

Helms got the President’s approval, and the ClA put the BLACE

SHIELD plan 1o deploy the QXCART ta the Far East inwo effect bater
" that same day.”

The airdifl of personnel and equipment 10 Kadena began an 17
May 1967, and on 22 May the first A-12 flew nonstop from i)
1o Kadena in six hours and six minues, A second aircrali armived on
24 May. The third A-12 left on 26 May. but the pilot had wouble with
the inertial navigation system and communications near Wake [sland.
He made a precautionary landing at Wake, where a pre-positioned
CMEFFEACY FECOVEry [Sam was located, The problem was corrected
2nd the zircraft continued its flight to Kadena on the following day.

Before the start of the operation, the CIA briefed a number of
key US 2nd Allied officials on the gperation, Included were the us
Ambassadors an by o AR S

By 29 May 1967, 13 days after President Joh nson’s appraval,
BLACK SHIELD was ready to fly an operational mission. On 30
May, the detachment was aleried for a misston on the following day.
As the takeoff time approached, Kadena was being deluged by rain,
but, since weather over the targel area was clear, flight preparations
contineed, The OXCART, which had never operated in heavy rain,
taxied to the runway and wook off,

“This first BLACK SHIELD mission flew one flight path over
Marth Victnam znd anather aver the demilitarized zone (DMZ). The
mission was flawn 2t Mach 3.1 and 80000 feet and lasted three hours
and 39 minutes. While over North Vietnam, the A-12 phowegraphed
20 of the 190 known surface-tn-air missile sites 2nd nine other prar-
ity taroets, The A-12°5 ECM equipment did not detect any radar sig-
nals during the mission, which indicated that the Might had gane
complerely unnoticed by both the Chinese and Morth Vietnamese.

e OCART Sy P ﬁg. e
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During the next six wecks, there were alens for 15 BLACK
SHIELD missions, seven of which were actually flown. Only lour de-
tected hostile radar signsls Oy mid-July 1967, the BLACK SHIELD
missions had provided sulficient evidence for analysis to conclude
ihat no surface-to-surface missiles had been deployed in Menh
Vietpam.™

A typical mission over Nonh Vienam required refucling south
of Okinawa, shorily after takeoff. Afier the planned photographic pas-
sc4, the aireraft withdrew for a second aedal refueling in the Thailand
area before returning to Kadena. So great was the plane's speed that it
spent only 12.5 minules aver Vietnam during a “single-pass™ fmits-
sion, and 21.5 minutes during a “two-pass’ mission, Becauss of itz
wide £6-mile turning radius, the plane occasionally crossed inlo

PRI when gelling into position for a second pass.

After the aireraft landed, the camerz film was removed and sent
by special plane to processing facilities in the United States. By late
summer, however, an Air Force photo laboratary in Japan began do-
ing the processing in order to place the photointelligence in the hands
of U3 commanders in Vietnam within 24 hours of 2 mission's com-
pletion.

BLACK SHIELD activity continued unabated during the second
half of 1967. From 16 August to 31 December 1967, 26 missions
were alerted and 15 were flown. On I7 Seplember one SAM site
tracked the vehicle with its acquigition radar but was unsuccessful
with its FAN SONG guidance mdar, It was not uatil 28 October that a
Morth Vietnamese SAM site launched a missile at the OXCART.
Mission photography documented the event with photographs of mis-
sile smoke above the SAM firing site and pictures of the missile and
its contrail. Electronic couniermeasures equipment aboard the
OKCART performed well, and the missile did not endanger the air-
crall,

SOHCART Staey,” pp 25 23’ Q53 Hiei, chap, M, pp. 19124, 3ancs
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Initial storage arrangemeants for

A-125 at Palmdale
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POSSIELE SUCCESSORS TO THE OXCART

The OXCART was the last high-al[iiludc recannaissance aircralt pro-
duced -for the CIA, althouzh the Oifice of Special Activities did
bricfly consider several possible successors to the QXCART during
the mid-1960s. The first of these, known as Project ISINGLASS, was
prepared by General Dynamics 1o wiilize technolopy developed for s
Convair Division's earlier FISH propesal and its new F-111 fighter in
order o creale an aircrafl capable of Mach 4-5 au 100,000 feer
General Dynamics completed its [easibility study in the fall of 1964,
and O5A 1ok no funher action because the proposed aireraft would
still be vulnerable w existing Soviel countermeasures. In 1965 a more
ambitious design from McDosnell Aircrall came under consideration
as Project RHEIMBERRY (alihough some of the work seems to have
come under the ISINGLASS desianation as well). This proposal fea-
tured a rockel-powered airceaft that would be launched from a B-52
motfer ship and sltimately reach speeds as high as Mach 20 and alt-
tudes of up o 200,000 fect, Because building this aircralt wauld have
mealved tremendous technical challenzes and correspondingly hizh
costs, the Agency was w0l willing (o ewbark on such & program il a
tima when the main enmghasis i overbead reconnaissance had shifted
feom aircralt o smellies, A a resul, when the QXCART program
coded 1y he sunumer of 1905, m more advanced SUccossor wils wiail-

ing in the wingie—anly the vereran -3,
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sUMMARY OF THE OXCART PROGRAM
putinbaal

jatended Lo feplact the U-2 a5 2 collector ol strategic ngellizence, the
OXCART was never used lor tis purpuse.s it briel deplopnent wis
stricily for olisining tactical intelligenes and s phatographic prodect
contributed very Hitle 1o the Asency s strategic intellizence missioe,
gy the time OXCART became npcr-.ﬂlnanmd
Alled the role originally conceived fur at. The most sdvanced sirerall
af the 20ih century had beeame an anaeheonism before i was over
wsed operationally.”

The OXCART did not even outlust the 1-2, the airerall it was
supposed to replace. The OXCART lacked the quick-response Capa-
bility of the smaller craft: a L1-2 unit could be activated overnight, and
within 2 week it could deploy abroad, My sorties, and reiwem ta home
base, The OXCART plancs required precise logistic planning for lugl
and emergency landing fields, and their inertial guidance sysrems
needed several days for programining and siabilization. Acrial tankers
had ta be deployed in advance along an OXCART s fligh roule and
be provisioncd with Lhe highly specialized fuel used by the J58 en-
gines. All of this required a greal deal af time and the effon of scveral
hundred people. A U-2 mission could be planned and flown with 2
third fewer personnel.

Although the OXCART program created @ siralegic FCCONNAS-
sance airerafl with unprecedented speed, range, and altilude, the pro-
gram’s most imporiant contributions lay in other areas: aerotdynamic
design, high-impact plastics, engine perfarmande, cameras, electionic
counlermaasures, pilot life-support sysiems, antiradar devices, use of
nonmetallic materials for major aircrafi assemblics. and improve-
ments in milling, machining, and shaping titanium. 1n alf of these ar.
eas, the OXCART pushed back the frantiers of acrospace wechnology
and helped lay the foundation for fuiure “siealih’™ research.
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The only time the enemy cane close 1o downieg 2n OXCART
was on 30 October 1967, During hig firse pass ower Monh Victaam,

pilot CRCHERNNELS, derected radar wracking. Two SpHM sites pre-
pared (0 launch missiles but neither did, Duriumﬂmm
pass the Norh Vietnamese fired at least six missiles at the OQXCART,
each confirmed by vapor trails on mission photography, The pilot saw
these vapor teails and witnessed thres missile detonations near but be-
hind the A-12, which was traveling at Mach 3.1 at abou 24,000 feet.
Postilight inspection of the aireeaft revealed that a piece of meial had
penetrated the underside of the right wing, passed through three lay-
ers of tianium, and loaged apainst a suppan struciure of the wing
tank. The fragment was not a warhead pellet but probably debris from
one of the missile detonations that the pilot observed

BLACE SHIELD missions continued during the first three
months of 1968, with four missions flown over Morth Vietnam out of
14 alerts. The last OXCART overflight of Vietnam took place an 8
March 1968, During this same three-month period, the OXCART
made its first overflight of Morth Korea after the USS Pueblo was
geized on 73 January 1968, The goal of this mission was (@ discaver
whetler the North Koreans were preparing anyarr.-scal:. hostile

y
N e L. -

Secretary of Stats Dean Rusk was reluctant to endorse a second
mission over Norih Korea far fear of diplematic repercussions should
the aircaft comes down in hostile teritory. The Secretary was assured
that the plane could transit Morth Korea in seven minules and was un-
likely 1o land in either Morth Korea or China. The 303 Comminee
then endorsed a second mission over North Korea, which was fiown
on 19 February. A third and final overflight of North Korea on E May
1968 proved 10 be the last operational deployment of the OXCART
aircraft™

THE EMD OF THE OXCART PROGRAM

Almost 2 decade had elapsed between the time when the concept for
the OXCART aircralt was first examined and the first A-17 was oper-
ationally deployed. Mow alter only 29 operational missions, the mosl

"l "OXCART St0y.” . za@'
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advanced aircrafi ever built wis 1 be put eut to pasture. The aban.
donment of the OXCART did not result from any shorizomings of the
aircrafi: the causes lay in fiscal pressures and compeiition between
the reconnaissance programs of the ClA and the Air Foree,

Throughoot the OXCART program, the Air Fome had been cx-
cecdingly helpful; it gave financial suppost, conducted the refusling
program, provided operational facilities at Kadena, and sirlified

OXCART personnel and supplics o Okinawa for the Vieinam and

LT
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Karean operations, Al Fores arders for variants of the CIA'S A-12—
the YF-12A interceptor and the SR-71 recoanaissance aircrafi—had
helped lower development and procurement costs for the OXCART.
Mevertheless, ence the Alr Force had built up its own fleet of recon-
naissance aircraft, budgetary expens began 1o crticize the cxistence
of two expensive Heets of similar aiverafl

In Movember 1965, the very month that the A-12 had been de-
clared operational, the Burcau of the Budget circulated 3 memoran-
dum that expressed concem about the costs of the A-12 and SR-TI
programs. 1t questioned both the total number af planes required Tor
the combincd fleets, and the nevessity for a separate Cla feet. The
memorandum recommended phasing out the  A-12 progeanm by
September 1966 and stoppina say further procurement of the SR-T1
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pdels, The Secretary ul Delense rejected his peconuuendation, pre:
sumably because the SR-71 would not be operational by Seplamber
1966."

in July 1966, a1 the Buresu of the Budge's sugaestion, a stedy
group was extabilished 1o look for ways 1o reduce the cost of the
OXCART and SR-7| pragrems. The study proup consisied
from the Bureau of the Dudgct EFEwEe ] AT
Department of Defense. and ZRERaRGEELD rom ClA, The study
group listed three passible courses of action; maistain both fleets,
mothball the A-125 but share the SR-Tls between ClA and the Air
Force, or mothball the A-12s and assiza all missions to Air Force
SR-71s. On 12 Décember 1966, four high-level officials met 1o con-
sider these alternatives, Over the objections of DCI Helms, the other
three officials—Dieputy Secretary of Defense Cyrus Vance, Burcau of
the Budget Ditector Charles L. Schulize, and Presideatial Scientific
Adviser Donald F. Hornig—decided (o terminate the OXCART fleat.
Concerned that this recommendation winuld steip the CIA of its super-
conic reconnaissance capability, Helms then asked that the SR-TI
flect be shared between ClA and the Air Farce.”

Four days later, Schultze handed Helms a dralt memarandurm for
the President requesting a decision either to share the SR-T1 flect be-
tween CIA and the Air Foree or to terminate the TIA capability en-
tircly. Having just reccived new infarmation indicating that the
SR-71's performance was inferior o that of the A-12, Helms asked
for another meeting to revicw this data. His concern was that the
SR-71 could not match the photographic coverage that the A-12 could
provide. Only onc of the SR-71"s three camera syslems Was warking
anywherz near the original specifications, and that was its Operational
Objective system which could only photograph 2 swath 28 miles wide
with a resolution of 28 1o 30 inches, The A-12's Type-I P-E camefa
could photograph a swath 72 miles wide with & padir resolution of 12
ta 1§ inches and oblique resolution of 34 inches. Thus, the A-12'5
carmera covered thiee times as much temitory as the SE-T1"s camera
and did so with better resalution. In addition, the A-12 could fly
2,000 to 5,000 fect higher than the SR-71 and was also faseer, with a
maximum speed af Mach 3.1 compared with the SE-71's Mach 30"
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