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Xeroxed copies of the following documents forwarded 

through SS/OSA to DDS&T Management Staff for Mr • .Colby's 

review re Victor L, Marchetti book on 14 January 1974: 

1. ·comparison of SR 71 and A-12 Aircraft; 

COMIREX-D-J,2 .1/1, da.ted 26 se·p 67, (BYE-5658-67) 


2. 	 DCI Briefing for Rivers Subcommittee. 20 Jul 67. 

3. 	 DCI Bi::iefing for Russell Subcommittee. 17 Nov 6.7. 

4. 	 DCI Briefing for Mahon Subcommittee. 19 Sep 67. 

5. 	 303 Minutes; 13 Mar 69, (BYE-12,126-69). 

6. 	 303 Minutes dated 20 Dec 67 (BYE-82,190/67 Series B). 

7. 	 Exerpt from 303 Minutes dated 17 Nov 67 
(BYE-82,189/67 Series B). 

8. 	 Exerpt from 303 Minutes dated 6 bet 67, 

9. 	 Exerpt from 303 Minutes dated 31 May 67 
(BYE 66738/67 Series C) • 

.10. 303 Minutes dated 18 May 67 (BYE-66,736/67 Series C). 

11. 303 Minutes dated 27 Jun 66 (BYE-!37,018/66 Series B). 
' 12. 303 Minutes dated 12 May 66 (BYE-66,704 Series C). 

13. 303 Minutes dated 29 Mar 66 (BYE-66,703/66 Series C). 

14. 303 Minutes dated 21 Feb 66 (BYE-66,701/66 Series C), 

15. 303 Minutes dated 25 Jan 66 (BYE-63,003/66 Series C). 

Withheld under statutory authority of the 
Central Intelligence Agency Act of 1949 (50 
U.S.C., section 403g) 
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'FOP· SEGRE'f' 

CHAPTER XX. PROJECT OXCART 

Jntroctuction to U-2 Follow-on Vehicle 
. . 

Shortly after the operational commitment of the ·u..:2 in· June l956, · 

research was begun to improve its· survivability and extend the program's 

lifetfme; The outgrowth of the early studies ·b.ecame·· a sub.:.project pf ·:; ... 

AQUATONE and was.called Project RAINBOW,. E;rly estimat~s of a 

high probability of succ~ss in U-Z overflights were based o~ the U-Z•s · .. 

· operating altitude, Its high and operating altitude ·was .expected pe~etratio~ 

to diminish t.he possibility of det~~tion ~nd accurate tracking.by hostile.. 
, ... 

·.· defense systems. Unfortunately, the Soviet air· defense warning system··: 

. pro:ved up to the challenge. The U-2 was not only detected.·by radar· as 
···.· 

·: it penetrated denied ter:ritoi:y, but wa.s tracked qclte -acclirately in. it~. 

·.earliest flights .:iver Satellite and Soviet areas, This state of -affairs 

could onl>: lead to intensification of So~iet defensive efforts,.· and. the 
·~. . 

consequent shortenin~ ·pf the U-2' s usefulnes~ ii.fl :a reco~aissance.:; . .:' · .. . . . . . . • 
. . . ' . .· . 

· · aircraft. 
. .. 

.Th~s in July 1956,· attei-:tion turned to. anti-rada~ . . research. . ~ .

.· ...:·...Dr. Ed;ard M. Fur.cell of Harvard Ui:iiversity.had di~~ov~red a possible 

·· : me~n·s of countering:or absorbi~g rada:r· e:manations •...: ·His ·dis·~·civer·y. led 
. ·. 

. . to·laborato~y work ·i~ t~ch~q~es ·i:o·.bl~nket porti~ns of the. air~raft ~it!l• 
•' .. . . . 


. ·.. 
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TOP SEG~ET 

r -:- : 
radar· absorptive materiah 'in or.der to-reduce radar detection. If . 

...
. :. fruttfiil;:._.:the . . technique· would greatly ·.enhance the U-2 11/.prqspe.ds· of 
.: . 
·."continuing its recoi:naissance role beyond the current predictions which: 

. ' I '. . ' • ' . ' . . •' ·. 

were . from eighteen months . ,to. two :years. 

·Project . . RAINBOW laboratory r;eseai'.ch and testing 'was ;con
: . . ' . 

dut;ted. under the auspices of the Scienti.fic Engineering Institute (SEl); 

. . 
Cambridge, ·Massach:use_tts, a CIA p;roprie.tary research organization. ·, .. 

_Field testing was performed ·by :the finn of· Edgert9ri, _-Germ.ershausen-, 

and· Greer, Inc., (~G&G),
. 

·at tndian·Springs Air Force Base, Nevada. 
. . 

Flight .testing . re~ults proved more promising than originally antici . 

·_.pated. Severai RAINBOW-configured aircraft were deployed. to 

De~chinent ,B' at Adana,. Turkey; in 19s7 ~rid.flown~~ Cip~ratibnal mis.: . . . . ~ .

sions with ~om.e deg-ree of success in .disrupting· Soviet trac"king of.t~e 
' . . . .. . .

:.mi.s·s ions. 

. . . It beciune apparent, however; 
- • 

·in 
• 

mid-1957 that 
• • 

radar cani?uflage; 
• I)

.. 
. .. 

of~: conventi"onally-d·esigned and· structured aircraft had.its .limita~ons ... · .... .. · ... . . . . . . 

-.Tb.e w'erght and 
.. 

a:bsorpti.v~·materiai i~p·os~d p~na:1-.r. . .bulk 0£ perf;nnanc·e . . '. . ' ..
. . . : 

ties on the .aircraft. The narrow-ba~d. ·'.!:imitations . of the ·camouflage. ... . ' . 
., 


.. t_echnique.could not cope with.the freque.ncy·spread .":~pfo'yed by tli.~: 


. ·Soviet air d.efense ~arning sy~_tem ... Laboratory testing and measure·:rµ~nt. . 
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.continued,: . but employme.rit terminated•.. The next· step ·. . .

.. 
probiem could. not· be obtained U:sing co.nv~ntipna.l. desig~ ,,;_irc;aft, ·a.. 

:. .·: ' 

new appr.6ach appeared .necessary. ·Focus turned 'to .the .feasi):>ility. . ~ .

of a ·l".econrtais~ance aircraft designed. to .·a, grea~y" reduc.ed. rada:\' 
... 

c;oss- section spec.ifica.tion ~s the :pri~ary objective.., Exploratory ·. ·. . . . . 

work ·in:this ·dir·ectiqn, and subseque~t. efforts,. 'came. to be ~nown. . . . . . . . . . 

:within the Age_n.cy as ?roject .GUSTO. · 

The·co.urse·of.~ction proposed for Proj.e~t GUSTO is.quoted 

 ~ . . 
 fr~in.' a P.osition paper.-prepared by Mr.. Bissell for, a meeting with ·the

Deputy Seci:etary· of Defens~, Mr. Donald A .. Quarles: 

·oper·a~ional ,.. 
. " . . 

I.. 
;. 

I:.. . 
.. ' 

··.· I. 
· 

I 
·.·

I' .. 
.. 

. ·.
·..:

I·. 

I : . : 
"a~ The prograr?i of studies; measurement a11.d 

,·expe~imeritation will be carried..Jorward with·all P.ossible 
 ·sp~.ed,..in.conjunction.with further work on.the.RAINBOW
. camouflage, looking .t'oward· the choi.ce:of a design app~.oach·· · .. 
.. fo.r. a· posslble ·new 'airc·raft within three months' time. : The<<:·,,:-~·:

wo.rk 'will be under the technical direction' of •the abov'e-desCJ;'.ip.ed:
scienlific staff i;,_ Gambridge.•:with actuai .sys'tems res·po~s.ibiltty, .·.

.··remaining in ·.fae.AQUATON·E·Project Headquarters in Washing
ton, ·n. c. .. " · '.: .. · · . · · · 

. rib•. nuri.ng this ph~s e', contact will, be. made .vri.th certain 
manufacturers as appropriate .in order:, to explore the~possi-. .

·. bilities of unconventional materials and strticttues· and receive· · 
. the benefit.of their vi:ews on the gep.era.1 design p'roblem. · ' ·. . . . . 

"c;· rt' is prop.os~d: to ma.in:ta.in more c:o~tinuous·· and : . 
mo~e intimate. contact than hithe:rto with appropriat.e· comp~nents 

. in the Air Force and ".the Navy. . . . .• . . . 
. . . . 

· ·.. 
.:I.. . · 
· 

I  · 

. ',•I 
1.' ·

 
" .I· . 

I 
.. 3 

..· ·.· . ''•.I . . . 
·.- . ·. 
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"d. Appropriate steps should be taken: t~ c·ontrol 
discu~sion with manufacturers·in the. aviation and eJ:ectronics 

. industrie.s a:nd a:ctioris such as the is·s~ance•of fo~al ·'requi~'e·~ 
me~i:s' which-might: stimulate .i:inusual interest in the concept··
of a non-rad.:i.r· reflective aircraft. · 

.''e.· As soon as i~.is poS~lble·to selec':t the. optiinum
de~ign ·approach for a low refJ,ectivity ·reconnaissanc.e: air- . 
~raft and to evaluate· with reasonable reliability' both its 

feasibility and .its performance, a Gove;rnn;iental deCision · 

should· be made. as to the ad.visability of a crash· program to 

_:p;r~dUCe eight tO:twelV~ SUCh' Ve_hicleS, II'!:_,/ . 

In a memorandum t'ci the D<;I. .26 Novembe.r 195,7; Mr.' Quarles 

.· 
...

..··· 

·wrote that the Defense. Depa.rtment:-was in: agre~ment ~it~ the· pu·rpose :

. . . 
of the activities at Gambridge. and.expressed a desire 'to participate. 

. in a defln~te design I'roj~;t decision at the a~;rppriate time.~/ · 

Thereafter, joint Agency-DOD sponsorship ·characterized policy 
. . . . . - .

. and deci'sion-making reading to the de'l(elopm.ent of a·follow-'on  ~ . . ' .·
... 

.' reconna.iss<1-nce .system. 

In e;i.rly 1958, the Pr.esident1~. S~ientific .Adviser,· 
•''' 

Dr; James R. KUll?:n• re'co~mended ::that feasibility .studies· 

get underway on an ad:..ra.nceci mann,ed reco~na.i's~ance vehide. " 

l/_!l!S-.:.164671, 19 November 1957; Proposed.Advanced Reconnaissance . . . . 
 ·- Sys_tem. ·,See Anne~ 121. .· ·':

2/ is--164678, 26 Novembe~·19·s7: Mem~randum:fo; Mr' Allen D~lles 

'from·Deputy.Secret.ary of Defense, Doniild·A,.'Quarles .. ·. :.. · 

See Annex .122. · . . .. .... · 
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The Pre-~ident con.curred in tli.e recommendation; laying . . . . . . . ert:iph~sis..

on the .s.ecurity ·requiremen~s such . an undertaking would impoS.e.. 

. Mr_;· Bissell was requested to take action.· ·rn May 1958; 'Mr, Bis.s·en . " 

· form"ed· an· advisory panei.composed ·of D;, Edwin H. La·nd, Chair.- .. · .. .. . . . . . . . . .. . . ..
"· 

man, 'and l;lrs. Purc·en, H. G'uyford ;=;tever-, Courtland D. Perkins,' · 
·.·

:and M.r• Allen· li"; ·Donovan, Mr•.Richard Horni:r. Assistant Secre-.- · " 

. tar.y qf ·the Air For~e for 'Resear~h .arid Developn:ienti,Mr~ G~r;iso~ · . . . . 


Norton, Assistant Secretary c)f the Navy for Research and Devel~p• 

.ment; Gen~r-al·.Ra:lph P. Swoff9rd-, USAF; Colonel Norman C.. Appold,
' . 

ARDC; Mr.'"Bis~ell .th~ . and .completed Advisory'Panei membership.·. . . ' . 

A series of meetings were ·scheduled for 1958 to 'consider the tech

nical features that must be a·chieved. in orde.r. to.provide ·an. adeq~ate. 
' . . ' 

. successor to the U-2·. The panel was to report'its·findings to

Dr.· Killian upon coinple_tion of its examinations and make recom

m~ndatio~s . ~s· to the t}rpe des.ign 'it dete,r~ined .wo'uid mee·t·the :. . . . . . . . 
r~qu~rements for.' the next-generation -reconnaissance aircraft.. .. : . . . . . ·. 

. · ·A.s ·noted . .earlier;· .te~hnical di~e~ti'oi;i of ~e. ,;.e.,,; th·r~st in . ,' 


combating 'the.Soviet"electr.onic threat-re'mained . with the CambriP,ge .:. . . . . \ . . . . . 

'£acility. Principals· ill'-.the "red.ired:ed. . effort were S·EI., EG&G and..· . ·. . . . . . . . . . . 

· .Liickhe°~4 A~rc.raft Corporati.on (LAC); · SEI turned. its. en<~rgies· t?: . .· .· . . . 
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theoretical . aerodynamic ·made.ls· having minimum radar ~ross,.section.
~ . .

characteristic.a. It en:-gaged in·wid~-ranging experim¢nts. in .shape.·. 

c::or{trol,. model design analysis, . and uncon,ventional materials; .Lab;; 
. . 

·,,.: 'ora.fory_ calibration and mea.sureznen"ts were conducted· on radical.and
. ... . ·: . . . . . . 

exotic·model designs to a.sseS 
0 

$ their effecti_veness in radar cross~.. 

sectioi;i .reduction. ~G&G continued .to operate the radar ·testing 
.•. 


range 'at Indian Springs Air 'Force Base, Nevada•. Project Head,., 


-quartt:"rs ha.¢l.ea.rlier, in support.of }>roject RAI.NB.¢W, installed.a. 

hydra.ulii:..lift,· rad~rs, antennae an_d associated equipment at Indian· 

.Springs. Mea.sureme_n,ts wer.e ma.de on:·scale .m9dels raised -on the 

hydraulic lift. Lockh.ee.d proceedecf to preliminary design work on 
. . . . .. - ·.. . . 

a number of aircraft _confi:gura.tions ~d shapes, did -~i~d" cinne1 

 . testi_ng; .t"ested the effe~t _'?£materials and_ shapes £~~ refl~ctive. cha.r

acteristiCs, and in_ve_stig~ted sub~tit~te., non.::metallic. str-uctures .for 
0 

• 
p"ortions. or" the a.irfra~e. · ·Lockheed ·subc~~tractecf to Na~mco, Inc~ ; · 

. San.Di_ego, Ca.iifornia, ior studies. of- t.he ·feasi.bUity of certain·types 

. . . . 
. :of plastic-. and· high-moqulus fiberglass materials ·for possible use in 

. - . . . 
.the.. construction. o( the GUSTO .vehicle•. In addition, Lockheed was 

proceeding on·.an ind·eperi.den,t-.configura.tion design .study for a.".new_ . 
. . . 

aer.ial reconnaiss?.nc:;e aircraft as ·a replac_e~ent for the ·U;z;

•.. . 

. ·..
.·: :.. .. . 

6 
·.· . ·. 

\\ann\a ~ia B'1EMMr
..&~ntr-~\ -~~stsm. · 
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The Corivair".Division, General.Dynamics Corporation,. Fort.

.Worth, Texa:s,. was ;i.pp,roached'fo::i;- aproposal .that would ~m~loy the. 
. . ' . ·. . . 


B-58.·as.a.:m'other a~rcraft ca:flable'.of launching a small, ~aiined 

reconna_issance aircraft, 

Ther~ emerged in mid.-1958 two general proposals, one from·

Convai:t and one from .Lockheed. The former consisted of a hig]1- · 

. Ma~h. liigh~altitude; ·small, manned ·vehicle, .,ram~jet powered, 

which would b'e·launched from a B-58 aircraft. Lockheed pr.oposed 

· a pHot..launched, high-Ma.ch, higho.aftitude, turbo-jet-powered, . ' . . ' 

larg'er, manned aircraft.. Both appeared capable., of achieving desired 

 ...operati~~a~ specific!"-tions and within the desired development tim,e 

frame.· 

. . . : ': . 
The Land Advisory 'P.anel·met foi; .the first time in Cambridge 

.on 
• 

:n Juiy 
• 

195S'.to <;>btai:n preliminary views o~:possible su~cessor 
•• I) 

 V!'lhicles •. The group :was briefed on the ,approaches i:ind,e':t.takezi"by 
. . ' . . . ..... . .. ~. . . 

'Project. Headquarters, as well as on ~th.e'r°.~dv;i:nc~d pr~pos~ls sub-. . . :. '· . . . . ... , 

mitted by 
' 

thA. USAF; All milHary aerial ~e.dotinaissance" proj~cts . . . ., ' . . .. 

i~ being or in study w~re _'reviewe'd. Lt.was too early to n;i.ake judg'

ni..ents· on .the"ineriti,. of"the ..;arious·:ideas,· an~ no firm ;~·c~mm·enda-: 

tj'on resulted from the·first meeting . .A second session was ·set for 

September 1958. : :, 

·

. ·.

... 
"

'. 
.... ." 7 

··TOP',SEGRET'. . ' . Randle via .B~EM.Ml. 
·contru\ . ' 

.Sjstem: 
.. 

· 
.' 

http:195S'.to
http:high-Ma.ch
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. ·.·. 
At the second meeting· of the Panel- no design apprqach.deci~ion.. . : ~ 

was made because it was felt there was need for· . still further . investi-· . •' 
· · . ·. 

· gation. One decision made by the Panel at· its Septemb~r 1958. meeting'

.. was to ·eliminate :for the present any further .consideration of° ProJect 

CHAMPION, which was a joint Agency-.Navy .feasibility study (paralleling
·. . 

GUSTO) of a po·ssible high performance reconnaissance aircraft.· This .. ,-_·

·

 

,·. 

.· 


 ·. ·. . :

.· · 
 




radical depa~ture :from the conventional aircraft design proposed an .: .. 

·.inflated vehicle, ramjet-powered to .Mach 3, .·po.ssibly r~aching..125, 000.:, · 
 . .· . . . . .. ; . 

. . ~ ,: . 

feet altitude. ·The. ·study. got underwa~ after ·NAGA. . . st~·ongly ~:ecomme~ae.d 

to. the Navy that it be pursued'. Studies in connection with.CHAMPION.:·.· 
·..

·had been conducted by Gonvair, Boeing, fiughes;··Marqua::rdt, and Good

yea·r Aircraft· Corporations: While· the propo saI:·appeared fea:sible;

..:· .. ... 
the five years estimated to develop the. system mad.e.it·least attractive 

to ·the Panel. · 

. . A final .meeting. of the .Panel :was. held in. Bo~ton ~n 12. "Novembe; ..: :. .

 . 1958 and its findings were reported to Dr. Killian on 15. November sub-

.' .stantially as follows: 
., . 

. 
.·:. 

•' 
a. ·The successor reconnaissance aircraft.would : 

have to achieve a substantial increase in altitude and speed; ·.. : 

be. of reduced r~dar detectibility; suffer no loss in range to 
that of the U-2; and be of minimum size and weight; : .

8 

TOP 
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. · .. b .... The Panel concluded that the. small, .'lightweight .
'aircraft iatinched·f:rorri-.the B:-58 appeared to-be·the most". 

" . satisfa.ctory d.esign approach. ·u foresaw pos.sible problems "·. . 
.oruy .in_ a·e_r'o.dynam_ic heating anci. in"the-air inlet:.!lystein. As·

.. ' second and less 'desirable choice, the Panel selected a· similar 
' sm~ll~ ~~_asonably·lightweight ?l'ircraft.capable,.of unassisted . 
.. tali:e.:ofi,.· liut with' slightly less spee'd and . le.ss j;l).an d.estred" . 

. 	
_range.· 

c. 	 :The Panel. recommended fuat system- 4eve1opment 
"be begun at 
reques.teP, 

0 

once :an an. expedited-and.secure·l/asi.s. It 
. the prerogative.of reviewing alternative systems·. 

. -should the Pan:e~'-s choice prove t.o be una6.cepta:ble. l / · 
·. ,·, 	 .. ·.. · .. 

Preliminary. P_residential ·approyal was then obtained to proceed, 

with"Project GUSTO . investigations;- Primary now· centered -on . 	 . . . interest 

. "tli~: supersonic, high a,H:itude unstaged· design proposal oy .Lockh_eed . 	 .. .. . . 

".-:a~d the· Cfo.~~ai; de.sl:gn ·~ropo.sal pa_rasited.:to .the B-58 airc'rift," .The 

Con".air:design was especially configured t~ minimize radar 'return;. 

• 'I'.he Lockheed design. :made p.o cohcessions in this, direction which 

tended tc:i:compromise a~rod~a~i~ pe;i-£orma~ce.: 
. . 

-In December, 1958, Convai'r began_,work· on ·a· contrac't_ which . · 

called.'for. initi>1.l.Studies, tests and p:i::eliminary·.design Of . a high_:altitude,".'

··. 

 . 

. ; 

.. ~ . . .. " 

. 
. ~ 

s~~ers~~ic"~~~o~nai~si~ce was· .b.e " 
. 	 vehicle .to rep~a~e:the '(J ~z·;. It 'to . a · . ' . 

.. four-and-one-half months. engineerihg ~~fort'
0 

and was funded in-
. ~ . . . . . ··. 

th'e 
... . 	 . .•

1/ 	GUS-bo?o·,' ·15 Novemb~r 19.58.-. M~morandum for -D-~;' James.,R•. · · 
Kiliian. See Annex 123, . :" · . " .
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amqunt:o'f $1, 200, 000. Ge>ncurrently_; a COI\tract w~s let'with·. 
·.' 

; ... 

Lockheed foi; similar studies·in tlie_ amount· of $.1, 000, 000~ 

: The'Marqu~rdt1\ir~r~ft ~ompan:y;"~an Galifo_rnia,.· . ' . . . . N~y~, .. 

· ·bega!'l preliminary. e!'lgin(;lering desig_n studies and tests necessary to... 

. devele>p . a ramjet . engine which would be compatible with· the airframe . . . . . . .. 
. . 

· design-propos:ed by Gonvai,r. It, too,. was to 'be a  . foµr-and-one-~alf

'i:rionths endea~o.r .which would res'ult 'iii.· mod'el·~pecificatiqns of the . 
' . : 

engine .and engine controls. The estimated cost of."the contract was .. 

$2, 500, 000. 'Loc~IJ.eed designing to i:his point had 
... 

considered_ only.: 

turbo-jet propulsion ~:yst~ms, whic;h. . . . . . . 
were either. 'in-.be_ing·or under . . 

dev~loprnent by the Air Force or_: Nary. 

·· Additional' studies were soliCited. from m.:i.nufa.~turers ·of camera 

equipment, electr'onic equip~ent, ·arid pilot·p.rotec;tive assembly. . . . 
,• .. 
·systems (pressure suits; oxygen so~rces,. -etc:)._ E!3&:G work a;t 

. the range ·was extended in order:.to provide· a _testin~ capabilitY: for·. 

. the . cross-section. 'models p~ovided . by the . 't,;~ airframe· ' . . contractors. . . . . .

· 
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This.phase of Project GUSTO· was:· expected to: terminate .at .the -end. 
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A. co~parison of the major ciesig~ features -~f the two. :c·~mpeting·:.:.
. . . . . . . . 	 . ~ . - . 

...
: iircraft·system:s at this point in' time· follo~s: 


. Lockheed :conva.ir· 

. . . . 

Aircra.ft design17tion. A--3. 	 Fi:SH.

Speed Mach 3. 2" , Mach .,i; 2. 

Range·· 3200 n. m, 3900 n.m.: 

Altitude. ... •: 90, 000 .ft•.. ·' . 90; 060 ft.. 

Laurich.system. 	 -. Piloi:-lalinch. From B-58 . ... . 

Propulsion system 2 turbojets 2 ramjets · 
.·

Weight 	 . ·95, 000 lbs; 3·a, .500 lbs •..

. . 
Pr.eqicted first flight January: 1961 January.196i· 

I. 	

I 
I. 
 .·

1.. 	

1. 	

I:. ..·

1.. . 

..... 
..... . · 	I 

... .: 
.. 

T·.e. F. · .S E. G ~ E .T .... . • . ...... . ·

I
... : . Handle· via· BYEMMI 

: ·&oritrol ·Syste!ll · ·
..': 

. ·  · 
. :· 	 . . '' ..· ... 
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i:t was diffic~lj; to ·compa.'re th·e v~liicles .from a. logistics . . .. . . . 	 . . 

view· sinc~'.little: was. knoWn. at. the ti.me of th~ requir·~m:ents for ground 

;. 

han~ing· equipment._· fuels, ret_rieval ~rocedures! ·etc.·. ln"general! :. 
. ' 

th_e· A-3· ~ppeared to be e~sier. to h.andle on ~he . ·giourtd; the. Conya.ir _": . . . . . .· 

des.ign·a.ppea;ea.-.superior-"in meeti~g perforµiance c-:riteria·;· ·
. . .· -. . - .- . : . . .. .. . .. . . . ... 

· Thrbu.~hout the spring of 19.59, Loc:kheed·atid :P':ra.tt &. Whi~~Y . . . . . . . . ·. . '. '.. . ' . . .- . 

(P&W), ·as .one team, a:nd.-_Convair an~ Mar~uardt:as 'the.-other, 

. 'cohtinued thei_z: .design;· model const;liction and testing, 'st.ructura:l .. : ·: . 

investigations. and ot~er testing," "Progress' of both systems was 

tw6 

.··· 

...
·u 

. . ..
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http:Aircra.ft
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. ·.· 

closely inonito'red and·'r'evi~wed by..a'.joint Agency-USAF .e:val~tion 
. . . . . . . 


: : team, Both teams revised plan~ and' di: signs frequ~ntly. By fyfay, 

·'· 

1959, a summai:y compari~on could be made of. 'the j;wo .systez:ns. 


' . 
The.Convair FISH design was a relatively small'vehicle with 

a grqss weight· of roughly 40, 000 pounds. The aircraft was ~o be. · 

staged from a - B-58. mother air.craft, . would fly'a·:4, o·oo·m)le·range. · 
. . . . .. ·• 

•'
' . 

at a .9o; 000 Joot altitude.. It was powered brtwo. ... 40 ~inc.h. diameter: 

Marquardt ramjets ·using JP type fuel. .rt was roughly 5·0 feet in. 

· ren:gth and 35 feet in wing span. It attempted ·to· fuini.mize radar . . . ' . .. . . . 
• 

refle~:tiVi.ty·by configu·ration and spec~al·materials.. Two small.turbo

j~ts :had b~'en incorp~rated'£or the subs_onic portion _of flig.ht following.

.the :r'a.mjet p~wered supersonic flight segment. its most serious de-

flciency \Vas· the..·inability. of the ~urrent B-5SA.model to.get .through_·'

the tra:t).soriic region'of flight to get.th!! r'equired. ·Mach speed fo'r· . · 
: . 

efficient ramjet ope.ration (2, 7 Mach}; The·ne~t modei, .the B.:.SBB, 

v.rould pe poVfer.ed slifficiently to ;;i.ccomplish the. :ta~k. iniet ai;id
. . . . ' . . . . . . . . ·.

'engine ·~es ting· hi>d ~ot pro~ee~ed :f~r 'enough at' this po~nt to· surfa.ce 

~ajor problems. 
.. 

: The· Lo'ckheed design (now designated . . the A-.11-) . :was ..pow~red .·. . . . . 

. J:iy.'two J .-53 P&W. turbojet engines. It. was ,100 feet. io~g, .had a wing
... 

span of 50 feet, and would weigh 92, 000 ·pound:s· at take-of(, It was· 

I 
I 
(·. 

I 

,.. 

I •··.. 
t 

r· 

I· 
I. . ·. 

...· 

I... . 

-· 
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.designed, to:Hy 4,yio miles a.t 85, ooo. to 95, 000 feet altitude. Its 
... 

size ma.!ie it.more· sus.cep~ible . to ra.da.r detei;:tion,·. and· its .soniC bo~i:.n . . 

· '·i:iffe~i ,,;_.as predicted.to be X:X:..o:i:.e serious,than the·s~alle;· Co.~~ir. de

:sign"' :No seribus ·aerodyna:mi.c. problem~ weri, anticipated with the

engine i~stallation. There was need, . . however, to up-rate the· J-58. . . 

eng\ile to' a Mach 3;.2 performance.and to de~elop._the·n~ces.·s.ar.Y afte; 

·burner.. Lockheed by this tim.e w:as pro~eeding·t~ fabric'a.te and. t~st 

s.tructural components using .'titanium.·, 

On 18 Ma.y 1959, . there was a. CIA/USAF m'i'etfog to discuss. the. . ' . 


· status ·a.nd future planning with rega.rd to Project G.US.TO. General· 

···..... . .· '· \ . . ' . . - . . ' . 

' .. 
'.Thoma,s D. White, Chief of Sta.ff, USAE; Ge~e·rai' Jac9b E. Smart, · 

. .
As_sista.nt Vice"<::hief of"Sta.ff, t;J:SAF; and Coionei_Leo·P. Geary sa..t 

for.·t4e Ai.r Force, and.-Mr. Dulles, General· Cabell," Mr. Bissell. and 

C6lonel Willi~ E,urke ·comprised CIA represen~tion, -Mr; Bissell
. . . . . . . . 


reviewed ·the status of both proposal~, pointing out .ad~antages ~nd 

.disadvantages of each. Mr. Bis.sell noted· that there would be an 
... 


;Advi;>oryPanei meeting in :Or. ·i.a:i:d's office hi Boston in:. ~arly June, 

..
 . 

,

.
''" 

.. ... " ... 

.
and· that it would make recommendations reg~~ding . th.e p';oper course

. . .. . 

t6. tak~; . 'rhe Panel 1 s ·re·comrn:endations w;,uld b~ re\riewed l)y the ·:oon
. . . ' . . . . . . . . . . . 

and a final· sy~tem selectio~ wo~ld res.ult Which· would-be taken to the · 
' ' . ' '

I 
I ~. 

I 
I 

I 
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Fi;~sident for.appr.cival. At.Genei..al White's· r·eq.;i:est·: a joint USAF•ClA 
. 	 ~ .

. w9;rJ:dng~level.:,technical panel. wa~ formed; . Its .p\lrpose.'.was to pr.ov.ide ..

the technic_al exi)ertis·e _in final system sele°<::tion. 
. " 

The Boston meeting did.Ii.ot restilt in a decision regarding the. . . 	 . . .

two v'ehiclfls. It was ·agreed that fro!!?- ·a?l operati.orl;al viewpoint,' the 

A-lLwith it~ 4100m~le rang.a and increased altitud~· capability W!l-s .. 

. :. ' hig~y: desirabl~•. 'ti also ha.ii th~ a.d~antage 'of conventional take-off 

and the. ability to· use a .short run~y. Its ma.for .design deficiency 

was ·that it wouid be·_tracked constantly.. T!i.e Convair FISH, being 

a; staged vehicle, was a .much mo.-e complicated system to operate.-..· 

·. 0,:,. the .oth.;r·hand; ·the possibility of it's 'fiying.,missions ~ndetected 

was greater than tha.t of the A:-11. The te~hni~al exp~rts on t!i.e:La"nd 

Panel were concerned chiefly .. ' . with air.craft de~ign and . . . 
.rada~ . . cross . 
" . 

section, not opera..tiona~ problems.· The· m'°'eting, ei:ided with tha. c;:>n- . 

.	.clusion that sporadic detection and.tracking by'·radar must be 

exJ>ec;ted regardless of vehicle. The Panel m:a,de no recommendations~· 

as., -of aircraft, and .the· Agency/USAF briefi~g ~earn re~rned: 
. 

to choice: 
.·. . . . .·-. . . ~ . ' . . . 

. "'to .Washington . to prepare·a· pres.;ntation for the President•.. Presi- ..
' 	 . . . . . 

de·ntial .approval ·was necessary to"c.on.tinue the.:QUSTO.progra~. · · 

, 
i : 
L " • 	 14 

.. ·. 
.· . 

: :· 

·.·.· 

,". : . : :" ·
. · · ·
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.· 

. The 'tempo of GUSTO acti;_.ity qµicken~d during the ~onth bf 

.. Jilne, 1959, .Syst.ems Sel.Eiction meeti.ngs:·o~curr~d Wlth.increa~ing, 
. . 

· frequency as .."the· co..ntractors submitted design changes and new. . . 

.app~oa:ch concepts. Convair. experienced a ·severe ~etba,c.kw1'en pro-·
' . . . 

curemeht .of the B-58B. was canceli'ed by the Air Force•. The . . . . . ~small . 

Con:vair·design,· staged from th.e_B-58', ·had demons~ratec). succe~.s 

. iP. aerody'natrlic 'testirtg . .and . s'tru~tural d~velopmerit.. Radar testing 

.had also· shown good results. The co.st and operational complexity . 

· ' of reconfiguring the . older B-58A m~del niother aircraft :nciw ruled ". 
. ' . - ' . . . 

out ihe..F~SH'.de~ign. It ~o~ld have. b~en nec.essary· to augment the. 

:. -B-58 . . ~th two. additi6nal ·engines in order it to achieve the speeds. . . fo~· . . . . 

.. for efficient ramjet engi_ne ignition· on the F~SH .vehicle. The s.mall 

"~ inv:entory of exi~ting B-58A '. s furth~r· compii~ate~ :ma.tte_rs, · sinc·e. 

.. ·the USAF was now extremely reluctant tc»giv~·up any of its most-'· : · 
' . . . . . . . . . . . . . . . . 

: advanced bombe·; aircraft for rriodific.a:tion· to a: drone m·~ther .ship~ · 
' . 

. ·At a meeting in Mr.· Dulles'_.office on 14J~y1959, attended by. 
. . . . ' 

··aen~~al. Cabell, Mr. Bissen," b:rs-•. K~llian, Georg~.·B ...Kistiak?~aky, 

· · .Purcell, Land;. Bruce.Billings, .and F:tankli;,..A; .· Rodgers.• Proje~t · ..·
; 

GUSTO.was.give,,:; a thoroU:gh revfew. It.·w;3,s ·deci.ded that· neither · 
·. . . . 

th~ c;.onvair. FISH design nor.the L\)ckh~ed A-H design met the . . . 
. . . . ·. . 
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, 

.. · . 

.criteri~· e~ta.blished for a si.tcces sor system to u
.

-2 recon.nai.ssa:nce.· 
... • .·.. 

·~he gtoµp wa:l\·a.d~sed tha.~ :both Con:vair·.a.nd ,Lockheed.'wer.e inter

... estedin s·ubmitting new design proposals, Both designs were powered. 

. . ·. ~ 
. ···· by.Navy P&W J-58 turbojet engines .an~ incori:>or.ated redi.;ced radar 

. · return chara.cte:ristics. ·It -was a.ccepl:ed that a co~pi.~mfae was . . . . 

. . · necessii.:ry between radar ·reducti~n·attetnpts and:ma.inta.ini,ng.good 
~ . . . .• .· 

•..

 _ . a·erodyi:iamic desigqt . The- g.roup r·~c ommended that GUSTO be c:·on·

ti'nu.ed, but in, the di.rec_tion of the new.design pr.oposals.by the two" 

manufactUI'e:rs. · It '!"a·s further re~omme,nded that the :con·c~rren~e · 

of the Se7:r_etaries of Defense.and.of the'AirForce be obtained, and 

-the"joint view,be· commwiicated ... to the President.
. . ·- ' . . . 

. On 15July1959,. . Gene:ral.Cabell and Mr•. Bissell ;reported on.. . 

Gb:STO status, first to Air Force Secretary :n_origlas ~nd -G_eneral White. . . . . . .. . .. . ·. . .· 

and then to Secre~ry-of :Pe£ense)v1cElroy and Urider-Secreta;ry. Gates.:. 
. . . . . . . . . . .-..: .... ·: . . .. -~ . . . . . . . . . . .: . ·• 

. . : . . . . . '. 
·Reaction ·Was· unanimous to go to the_.Pre!iident and urg~ .co~ti.rtuatio;:,,. . . . 

'··.· 
~ 

0£ the P.1'.0gram.
. ·.. 

· · ·_The ,President was briefed ~n 20 July.1959,. Attending were. 


.Mr, Dull.es, General _Cabe~l, Mr. Bisse;tJ, Gen!"r;;i.1· White,' Sec:retary· 


. ·. . ... 
Mi:El'roy, ···Dr·s., · Killia_n, Land..and. KiStiako'wsky. The Pre·sident ..

. ,approv:ed the. direction the:. study ha:d taken, and· he instructed Mr~- Bi's sell, 

~ .. 

·

...•.·• 

. 

· · 
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in ~on~ort·with periwnnel ot"the Bure;lu of the .Bud.get;. to determine . 

.. if the nece~sary funding :a.'rrangement~ could be made•.. Con~iI).uation ·

. now:hinged OIJ. the availability of funds. A cho~c_e· of contr~ctC)r.s ..~d.. ::· 
·.. . . . . . . ... 

. yet to be;made; b.U:t· th~t would awau. final Jiesign proposal. sub:iµissions> 

Mr. Bi~sell reported to 'his ~taff on 2l July .that a .clear-cut . . . 

· g~~a:h:~a:d now awaited solution of the money problem·,. and that he 


· would approach t4e Burea.U: of the Budget imm.ediately. He·.also 


. 'charged·that·high.est s.ecuj-ity standards had to:continue and that. 
. . , '• 

...kD.ciwledge of filture activi:ties had t~ be restricted to a very limited . . . . . 

· n~ber. • 

·Mr; .Biss.ell met. With Burea.u of'the Budg~·t.p.ersonnel on . . . . ·. 

:22 . July 1959'.to . discuss financial'.arra.ngetnen:ts. . He indicated that . '• . . .· : . . . . . . " 

·.appro~imately 90'million doilar·s might be n!le.ded in FY 1960·£or·obli . . . . 

·gation against the program•. '..Th.er~ existed 75 million dollars burie«t. . .. . . ~ . . . . . . . . .. . . : ' . . . . . . 

.' fu_the.DOD budg~t which ha¢! been ~p.ecifically reserved in the 'F.Y ·196«i ·· 

·buJiget for·continuance pf Project:_GU:STO;" :Very wiseiy this p;-ovis~. 

ha~ be..en stipulated.in a. memorandum of unders~nding with the Bureau 

'_Of the ·:i;ludge~ ·~n: 16.Dec~mbe~~1958, !/ .4,'r; 
. 

'.Biss~!~ als~ g~ve e~tim~tes .

-!f-.'aus:..0013, ..12 Decertiber ·1958. ·M~mor~ridum of Understandmg,, 
 ._. Funding ~f Project GUSTO, etc. ':S~e 

' 
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l:)f 	F'Y 1961-:1962 require.rti.ents. TJ::~ ·~e.eting ended wtth ~he .und'er- · 

i:ita.ritling that· necessary. financial arrangements· would be ·forth.coming..' 

tO 	ca,rry on the~program. 

One . major step now remained b.e:fore a full-scale 'development·. 	 . ' . . . . .. . 

:firog,ra.m could be entered. A. ·.choice ·had to be ~ade as to which 

design proposal .would be pursued;· By mid.:August 1959; the latest,. 
·. 	 ' :~ '• .. . ' ' . .. ' . 

pro~osals from Lockheed and Convci.ir we.re in,ha:nci. They wer.e. 

bot!J, unst.a.ged aircraft proposals; .differing only ln eJ<terna.l conf~gura-

tion·.. Both :would reach an 
-
altitude . of·90, 000 feet, fly·a.t Mach 3. . 	 . . . . . t 

.. and have ranges. of approJ<imately . 4, 000 miles, Their size, weight;. 	 " 

and ael'odynaniic per£orma;,ce were v~ry. simi!ar". Both had selected 

. the.P&w· . 	 j .5s engine over the General Electric . Corporation J-93 . .
' 

..	be~ause the lci.tter could notp'rovide the high.cruise altitude ofth? . 

J ~58~'.. · A compariso~ . of . their· general. chara.cte;istics follo~s below . . , . . . . . ·' . . .... 
. . 

... (data as of 17 August 1959), ., · 

". 

.:. 

· 

... 

. . . . . 


·.. 
 Lockheed Conyafr 

Aire.raft ·designation· A-12'* KINGFISH 
.. 

Speed Mach 3. 2 ... Mach 3.2 · · 


Range (total) 


Range (at altitude) 3800·n.m. • 3400 n.m. 
. . . 

·* :Designation ·.c4anged to A-1·2 to diStingui·sh ·it fron;i: the A~ll 
:designator. for ~hE'. all-metal version.propose~· initially. 
·, ·, . . . ... . 18. . .... · .. 

... ; 

·.·.. ..·

H. 
•. 

.1..:...111 ·.
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.. 
Lockheed. . Cqriva.ir .. 

·:·cruise- A-ltitudes 

Star..t·· 84~ 500 ft. ' .s 5, oo'o. ft.--·. 

';J l, 000 "ft.· 88, 000: ft; 

. . 
·97. 600. ft, :· 94, 000 ft.·

D.imensions 


Length. ·. IOZ ft•. 79. 5 ft....


Span c . .. .--:57 ft; 56. 0 ft•

Gross WeigJ:i.t. · · ·: · · 110, ·ooo lbs_... 101·, 100 lbs~ 

Fuel° Weight 64·, . (>00 lbs,• · 6Z, 000 lbs. 
,• 

_Radar Pe·rformance:· .Only limited small model te.sting 

had been, co~du:·cted- to this point. Predicted goals were 

simii~r" with Conva:ir appearing to. be. sii.ghtly. bette·r.·a~, .• 

S-Ba·ii.a frequencies. 

·. 
Cost· Summary. 

: :· * .Lockheed- Cori:vatr · 
.•

12 Aircraft·Program .96. 6 million 

.zz .rrionths ZZ months

On 20 A_ugust 1959, the j~int DODI.USAF/CIA sci,ur~e sel~dclon . 

gro~p.. upon' recomm"end.at~on of fts t~chnical. advis.ers; chose the 
. . . - . ·.. .. . . .. 

Lockheed .de.sign. Approval to _proceed/.vith .i~i£1~1 ·aevelopment·_w;i.s .·· .: ·. . . . . . - . . . 

* ·EXclusive of engine costs;

·.
··•'

· 
. 

· . : ·
· . ·
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gi.ven to Project.Headquarters ilnder th~. directlon-of·Mr. Bi~sell:.... 

·c~t~~~~t~o~. ~r the· L"~ckii.eed arraiig~ment b~yond .i!liti~1 ~eve1o:Pme~t . · 
. 	 .· .. 

· wowd depend.on the. success-~£ design .changes iri .the° A-lZ·to .reduce 

• 	 : ' ·: . • 1 .-· ••• • • - • • • • • • • • • • •• 

·the -radar_ cros s:.,.section to ii: satisfactory level. ·. Two factors favored · 
•. . 	 . 

the. _choice. of Lockh~ed. _There was."!- sub13tantial difference in costs 

·of th,e .two. progra~s, Lockheed heing. the' lciwei'. . :· T.he ·othe·r wa~ ·a. . . . . . . . . 
. . 

c:.onfid.ence· or experience factor. The·'experience L.o"ckhe.ed·-had· , 

gained in the "skunk works" type ·of o.J'.ieration .in the .U-Z program 

equipped it·to launch into another highly c.lassifi_ed program with.out 

ai:tracti~g undue att~ntio,;, in the ind\].stry. Lockheed possessed a 

~eservoir . of"labor··that had bee~ given security c:le"arances' . and .was

. . 
i:eadily available~ Las.tly, due to his success. in developing 1;h_e U-Z 

aircraft~ much confid_enc'e. reposed in Mr. Clarence L. (Kelly) 


Johnson and his ability to "pr~duce ~ new vehicie~; .. 
. . 	 : . . . . . 

·Notification ~as circulatel to all p.erifonS· associated· with: . . 	 . . . . . . . 

GUS.TO_tha~, effective 31 August 1959, ·all activiti~s performed under. 

 

.... . . . 

,tha:t'title had.been terminated.·. This was to 'min~~ize ni:·e possibi.ii~y

of' sp·e·cu1a,tion. about tl;:e creation 'a£ a follow~o~ prog~~m. 

. .. 

. . '• 

·.· . 

.. 
·.:.T·o·P. aEG'RE·T 

.aa~die"~a- uYtfa~l1 ·· · 
· : .
., ,_ .
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. " 

··Early. OXCART Deve!opm·ent
. " 

Acti~~ .on 	tlie decis'ioii to pt~«:eed on.a ~ondi~ional·basis" with .. 

·the. Lo~khee'd''design proposal via·~ taken at orice... A new· operational" 


" 
.~'eC:urity'cleara;nce . 	 category was"'estabi.ished .in a .rn:anner 

'

simi-· . . ve~y· .. ...


lar..to .that·~hkh covered· the U-Z progr~~.:· ·The new pr~ject 'wa:s · 

. called. "OXCART". A demonstrated ·"need-to~know." requirement. . ' - . 	 . 

h~d. to. be establish-ed.·in order to obtain ·an· OXcART Clearanc.e.: · 

Auth~·rity to:approye. ·clearances for·~ilitary and ci~lian personnel 

wa·s. . retairied by the. . Project Director', Mr. Bissell; Clearance of . . . 	 ," 

-lndustrial. ..and supplie.r . ;. 

personnei was handled. ·b'y . 	the Project·Se~urity. ... . .. . . . . . 
.. ,; . .,., 

Staff.in' c;~o~dina:tion with the t~chni~al manag~m~nt group. Only . . . . 

:~e•~y .highest 
. 

r~nki~g arid key perlio~el from the Agenc°y; DOD a~d ,. · · · 
..· 	 . . .· . . . . . . . . ·. .. 

..
' 

··· 
· :elsewh.er.e in Government i,Vho -..could~make a direct an& needed c;ontri."-..

· "butiori "Yere 'c1'ear.ed.and briefed in'.the early days of·the p;L"ogran;i • 
" . 

·.On ·3 September 1959 a letter .contract was issued to'.Lockheed · · 

'. Ai~cra:£t Gorporatio~ to: pr~ceed With ?-~ti..,' radar stud.ies, aero.dynatnic 

'~t-r~c~ral.~ests, ai-td. ·engin~ering designs £or the. propos~d .A·-1·2 · '. . 
" . . 	 . . ·. . . 

aircraft. Fou.r ·and .:ine-lialf niinion"doHar.s 'was obligated' against.. · 

'FY 1960 funds .. Tile contract·called for constr~ctio~ of a.OI;_e-eight1' 
. ; ' 	 . . . 

scale model fpr immediate ·anti-radar (AR).· testing ·~t th~ Indian.·· . . 	 ,. . . . 
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Springs fai;:f1ity~ construction qf r"'.quired test faciliti~s;".coristruction · 

of .a full-~cale model for follow..:on AR te'?ting; ·construc.tion ·of· ah 

a,ircraft sectio.n of titani=; wind tunnel testing and. so fo.rth .. Pro-' 


duction of twelve.aircraft was called. for. ·This last item• hm,vever, · 

was conditioned·.-on the contractor's ability· to reduce. radar 'refiectiVity. 	 ; ' .· 

p;i:-ove construction methods, and generally affirm that the design .. 
. . . 	 . ' . . 

would meet 	the ·s.p·ecificatio!is de.eyired·f~r . 	 .an advanced ;reconna:is·sance.
. . ~ 

system. Production of.aircraft would be subject _to negptiation :at a



 ... 

, 

liter date. 

. . 
The requirement.to. conduct radar tests ·on·a full-si;:ale mo.del 

raised_. problems. Tl:i,e hydrai,llic: lift. imitalled·~t Indian Springs was 
. ~·..

not capable of rais.ing and· l~wering the full-scale model.· ·rndian<. 
. . 	 . . 

·springs:.did nqt·afford -the necessaioy _seclirit{~o pre.ve_nt the model 

.being ·~ee~ by, uO:a.uthorized: per~9ris. ·. It was .d..ecided, therefore!·. to . 

 fuove the . AR tes'ttng e_quipments from Indian Springs 'to aµothei:- site. 	 . .. . . . . . . .. . 
where a. heavier· hydraulic lift and p_ole. device '\vo;ld.be.installed to 
·f ' • ' 	 • •' • . 

accommodate:a full•scale mode.I ahd, .eventually,· the aircraft its.elf.' 

(See pi.cture overleaf.) Fot:reasons o.f security,· access and.accom.

mqdat_ions, Wi.;t_erto:-vn v;as sele'<'.t~d {former tJ ~2 t:i:~in:ing bas~kS.ince

d(\activation of the Watertown. base in May 1957,' ithad rElmil.ined: in 

caretaker. statu_s ;. · 
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As scale-model. testil;1g ·continued at Indian Springs,

p.reparations. were underway. to reop_en Water_to:wn •. Ap~ropriate · 

ar.rarigeinents were made with_· the AEC to reactivat6 the faciiity ..

;,._nd neces s.ary rehabi_litation and construction got underway: in

October l959. -By late November·the· EG&:G test r<l:nge egu~pment 

had·been moved from Indian Springs and the Watertown site was 

·ready··for A_R tests..of the full .scale A-12 mock-up._ The population 

·of·,watertown base approximated 75 persons, the.majority being 

contractor personnel. The operation, under the _command of an
• 

Aiiency -~:taff employ~e, was b"eguri on a. crash basis and u1'1dei; 

.. a:us tere ~·oniiitions . 

· As the. ~,:.,ents described. above were taking place, the. 

Development 
. --

Pi-ejects 
' 

Division (DPD) moved forward in other . . . . 

areas, · .In addition to establishtng a system of s ecp.rity, ·it ;vas --neces 
'I 

~asy 
-~. '•

·sa.ry to-deveiop cover storio::s.. T):l.e la.i:ter. wa.·!:l ·rio task. a) plaus,

ible stories had to be prepared; e<tample._ to·expl~in the ne...;. ..
..· . . for 

- - .. 

·activity a.t L"ockheed (as Well a:s·. at other contra·ctors' plants), and 
. .. .. . ' . . ' '· 


the. rea."ctivation of·Wate:rtown. · This venture into•beyond-the-iitate-·· 

... of•the-art ih a.ircraft:developmerif,... ·if·kn"own in the aerospac.e industry,.-·_.: 

:-vould quickly'lead to specula~iori as to_ its true· purpose anc1 certain. 

· .. _. Z3 
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... c.ompromise·of the concept. 


. . . . · .. A ·new merno~aric;lum of unde.rstanding was. necessa~y with- the 
·.... 

· Ai_r, Force to delineate area·s of ~espo~sibility-hetweeri the· Agency.',. . . 

· ana the USAF,- In a; letter to .the,DCI on _18_· September 195.9, 
... 

General White, Chief or' Staff, USAF._ had· written a.!3 follows: . 

. . 
111. · In·view of recent events leading up to the. final . 

.dete.rmination· of a successor ai'rcraft for the u'-Z, I all1 
. taking this. opportunity to a~sµre you of th·e Air Force 1·s · · 

continuing i;nterest in the project on the :s~llle joint ba·sis· 
·as our participation in the u:-.2 program~ · · 

' . 
· "Z. In this regard, I refer to .the ~rtgit).al agree~e-nt' 

_of August 1955: which 0utlined and d~fined ii:i· rather 1froad ._ 
terms.the areas ·of responsibility of .your Agency and the.Air-_: 
Force; · I believe the intent of .the basiC· concepts arid orga:ni-: 

..zation:al structure a:greed to in this 'doc.uril.ent continue to be .. 
yalid. I feel, however, that after-_four years 1 exper;ence· ·.. 
and the· somewhat alte·red circUm.stances in terms of time to 
the· production of a sufrahle article and ·the November 1957 
memo_ran:dum from n·efense in:terms. of Air Fore~ respons~- · 
bility, that a review of this docum·ent would be profitable· 

: and insure· an orderly continua~ion of the joint functions _o.£ 
· the Air Force and. Central. Intelligence. : · 

11 
· 3. I have directec;l Col." Geary to m:eet aO! soon as· 

."possible :with,-your designated representatives to review·our 
· original document and· s·uggest such changes or additions as·· . 
. would be mutually agreeable and ben:eficiaL II l/ ..... . . . 

.A classified· cont:i;act was wr.itten . with the Pratt lk 
' 

v,Thl~~y
. . 

Division: ~f United Aircraft ·corpo.ratio~ .. to pro;,;_de the propulsion 
. . -·· . 

-l/. ;ps'-155247, 18 September 1959. Letter to DCi from Chief· of st'aff, 
USAF, Subject: U.-Z li'ollow-on Pro~ra:in . 

. .'24 . . . 
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!JYStem for the·aircraft. Development pf the J'-58 engine had .b.een·· 

spcins?red 'originally by the u. s. ~~vy for its ow~.purpo~es. ·=:i:fav.y. 

inte.rest in·.the J-58 development, however;'· was. s.ubsiditig :and a 

·decision, had been· made by the Secretary ?f Def.ense to withd.raw 

=f.rom the program at the end of 1959'.. At this Po.int, the USAF agr.eed 
.. 

to assuni:e sponsorship for·continulng: overt development, since. the·· 
.· . . 

engine hi~ applicatic;ID. to certain proposed advanc~d USAll'·weapon. · 

·systems. The ·cov~rt contract was a necessary device under which 

the· J-58. engine capabilities would be. extended to the. highly clasf!.ified 

• 
 M.;,ch 3, Z, ··possibly· Mach 3. 5, performa'.1·ce ~t extremely hi~h alti:- ··

tudes .. Contract terms called I6r ··the·as~embly of three ~dvanced · 

experlmeµtal engines fo_r d~rability and reliability. testing, and p~-

vision of. three engines for experimental flight testing ·ii: early 1961. 

Due to the long lead. time· involved in. the manufacttire of jet engine·· 
. : ·- . .. . .. . . . .· . . ', ·.

compop.ents, the 'contr.a~t with P&W <).cttlally called for deli.;,ery of . . ~ 

'hardware, whereas no dec.ision h.;_d yet been. niad·e to·:P.r~ceed. with 
. . ... . . . .· ' . . . ' . ' .

\he m~nufactU;e of ~irframes: .. "The .decision to 
,. . ' . 


bui~\l. e:~g~:O.~s had. : · 

to be.made at tl).is early .date ·in order· to rn,eet Lbckheed'.s. projeci:.eO:· · 
' . . 

airframe 
~ 

deliveri schedule should·a ·dec'ision be rpade:to proceed 

. . . . 

With productio~ ·Of A-.lZ aircraft. 

· 

· 

·

•;. 
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During the GUSTO pr<;>gram, requests ·for camera systems · · 

.. ·~:ropqs~is had been°sollcited from several caO}ei'a .~a:rtufa'ctti~ers.·· . ,·. ' . . ' . . .. 

·· ·Fairchild Camera; Hycon, Perki~-Ehner· (P-E), and Itek ·ha.d re'." ·

· · sponded·with di:isi~n eigineering proposa.15: ··.An eva1ua:"tion. t:~a:rn f~om. · 

Pr.oject:H~adquarters an.d the Agency's' Photo~raphic Inte~pretatioii 

C.enter :reviewed ·these and concluaed in early.1959 tl):at the P-lj: design . 

Wa.·s.. ,th:e. b,e.st, .and recom:m.ended it be c.I:iosen .for the sui;ce."s.sor recon-.' 

... 


: naJs.sance system. The .Land Panel affirmed this view after. reVi.ew

ing. propos.als. 'P-.E was given~ Il.eW contract·iri October :1959 to

. . - . . -· .. . . . 
: ·begin engineering and design work for a ph'ot.ograp_hi~ system for ·the

OXCART program. The Fir.ewe! Corporation was asked to continue 


.. it~ s~udie~ :~n pilot' environment requirem.ents. as ytas Narmcc;> its, . 


~erk in. plastics and -0ther radar-abso~bent matena.ls. ;Eastman.

Kodak-~g reeci:' to a feasibility study for. a··camera des.igned· to ox:.; 

cART. operational cha;ra:ct~·ri.~tics•. EG&G :was perfo~ming th:e AR··.
. . - .. --:· ' . . : . ' . . . . . . ' . 

tes.ting on the OXCiRT model; and SEI was".providi~g consuliant 
' .. . .. ... 

.·;

·ser.Vices. pertaining·to ·the radar.· cro.ss-section re·d.U.d:i6n £~a.tures'.o£ ·.: 

tjle A-12 system. 


· ·. As the new year appro13.ch.ed-, developments in the OXCART.
. . . . . . ... . 

program were reaching a stage when a· final decision was"requir.ed 

'' 
.
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1· . ·. 

I. , 
.. 

I .. 
.. 

1: .· 

r· 

I 
I 
1.· 

I 
(..· 

1: . 
. ·. 

I::. . ' 

.1 · ••

I· . .. 
\ ..

. ' 

"!' 0 P ·. S E ·a R E 'I' .


.. 
••• Handle· via HYHJAil 

·Contrnl ·Syste8 ·. 
 

.. ,_·· ·... ·': .~.~;· '·'.•.,: 

http:was"requir.ed
http:appro13.ch.ed
http:matena.ls
http:proposa.15


I 

1· 

I: 


-

I.... 


,, 
·.T GP SE G·.R ~ T 

- . 
> ·to. engage·..in..production. '.At.an OXCART Suppliers' MeeUng on· 

. . ., . . 

. 
 " 
·16 . De9ernber 

,; . -
1959, Mr. Johnson stat:ed·that . Lockheed needed 

: 
a 

. 
con~ . . . . . 


· figu'ratiori'Jreeze·attd go-ahead.~n a:. specific production figur,e in'. 


·_order to plan-and impl~me.nt toolfng_ :requi~ements.effecti.vely·. 


.Mr·. I)is§.ell agreed that. such would be the principal.subject, along 

.• ••• ,·;· •"1'. ' ~ • • • • • . 

. with the radar..c.ross-.section p~~ble~. at the .next suc)i. meeting .in, 


fuid-January.1960. 


On.?() Janua:ry 19f,O, Mr;· Bissell, 'i.n c.ompany with:Agency and. 

USAF representatives, met-the Land Pli;nel· consultants' to.r'eview the 

status of' the radar c.ross-se'ction of the A-12 •.. The .Panel was impressed 

:. · wlth. the progress m!"de in the. radar cross-s.ection:a:reas;. ·It was pr·e

dieted by Dr. Frap.k Rodgers of SEI that continued· 'testing would 

a'chieve further iniprov,ement.in redudng radar· returns;, .a· condition.·:· 

neces:sary to proceed toward .the·final de.sign production .decision. 

However, at the OXcART 6uppliers I 'pr.og~ess review meeting 


th~ next day, Mr. Bissell focused-on an in~reasing we_ight prcibletn 

'.r• . . 

creeping . .into the A·-12 design.and: the. :resultant altitude a,;d range. . . . 

.' 


· · .degradation. ·Mr, Joffilson was dLrected to inves'tigate the weight · 

 ; 
. 
.
'

probi'em i~ order t~ provide. a specifi~d minimum· ra~ge 'and altitude : ·. 
.· ... . . . . . . .. . . ' ... ; . . .. 

... . 

p:i;ofile of the A-12. He was also asked to provide estimates· of A-12 


' . . . . ·. . ~ . ·. 

• 

. " 

'.•. 

·
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pe.r£ormance at.Mach 3."5. He was advised 'that a.deci~ion·conce.~ning ... 

. ~

go..:~head would not be made un'.tif the' lnformation.was in hand ·.;;n.~ :.. 

evaluated~ The weight reduction and miri.imum mis:siori profile.reported

by.Mr. Joru;_son'several day~ later ...:as c'~nsid~~ed . ac.ceptable. ·.The . . 

' . . . 


.. Lockheed estimate 0£ A-'12 perfo.r~ance at a speed of ·Mach· 3, 5 indi;_ . '• . ; . . . . . . 

. ~ated a slightly' improved range.and al;J. extra 3, 000 feet of. 
. ": 

alt~tude; .. . . . .. 

On 3.0 ·January 1960 a firm go-ahead to p;oduce 12 ai;cra:ft was· .corn~.. · . . . 

muriicated ;to :Lockheed~ The ·sear.ch·for ·a·ma~ed veliicle successor· 

~ to the U-2 reconnaissance system,. begun in· August of 1957" :was ·now 

complete, : : 

To this point OXCART Program .Funding Approvals totaled 

· -$4.9,497;36~ for FY 1960 ($4·4 million for engine . . developme~t and.ii:ii . . . 
. ,•' 

' . . .· 
tial production by P&W)'. Additional work and ·Services .resulting 

· · from·the d-e~ision to ·build the,A-:-12 was estimate.d t~ be approxi~ately 

$44 million ri;l.ore. fo1' a ~otal FY i96?_ P~~~rain approval .of $93,_7.80, .000, 



.. 
Wheri a.request-for-the -release'of·funds was submitted to the ]3ureau. . . . . . . . . .

of the Budget, t!ie question was: rai13ed by Buqg.et perso;,,ne1 of ftir.ther 

Pres.idential ;,,p~roval being necessary to·contin~e .the prografu.-_ _They:. · .

were . assured . such was' not the· case~·· At the 20 July " 1959 ·meeting with 
. . . . . . . 

.-

.-

'• .... 

 the President, the Pr.es.ident·had saili.substantlally that ·the·:A·gency had · · 

.

I 
I
. ·. 

. . 

I 


.. · 



·· 

28 •.'.. 

I··. -

'·. " .. ·. ;. ..: \ .. 

TOP. s::scRE·'f:· 

. .·: .

http:93,_7.80


" ... ·:·. ~"i-.::; 

.. 

:· ..·: .. :_:;.. 

 
·.

 ·. 

.....•.. ·..... • 

.. 

~· : 
.·· . . ".. .: 


......
I '' 

'" 1· 

I 
" 

..I 	
I. 	

I ' 

I 

., 	

I:. 	

I. 
,. .. ' 

" I 	
I 	. ·.. 

I· 	 . . 

r 	
. " 

SE G'R E 'i' 

. •' . 

s_et .its ~lf .certain te.<;hnfcal goals 'w4~~h· it..was ~~t sure it cow::Ci

. attain;,.·He.fqr~he~ state.d if·th,ese goals .c:ould be.reached the pr'oject

cocld'proceed• .Mr. Biss~11 had.determined, ~·t the.time of the laf;!t. . . . . . 
. . . . 

· technic·a\ re:views, that. the .President's .guideline. had ·been: complied .. . 	 . . . . ' . . 

 with;" and that it _wocld. not pe.. ne.cessary for th~ A:&~ncy to return..to·. 
. . ~ . 	 . . . . . . . ' ' . 

. ' 

~~ White.House fo.r -;further approval. MF• Robert M; Macy, "Chief 
~: . 	 ) 

~fth~ .:Inte.rnational'D,iVi.sion of th~ Bureau .a"f the Bu9,get, · appea.red. . . . 	 . :, . 

·,6aii.s£ied.with th.e·-info:i:.matia'n qut requested a memorand.iim..·.fron'l. . 	 . . 

th~: DCI to· confirm the. record. On· 8 March 1960 the Director signed 
·. ·· · · . . · ·. .iY 

·such a i:nemorandUm ·to the Dire!=to:r of the Budget. 

· Lockheed's forecast schedcle. for ·dehvery of'A-12 1s called ·· . . 	 '• . . . .• 

f~r ii.rat airframe del~very ~n Ap~il 1961 ~nd the l~!lt i.nAugusl o! 


1962; As prime contractor, Lockheed was_;giyen ·as _mucl).-.latitude 
.· ' 

 as· p~ssible . to.ins,;_r_e . the scheduJ.e·"".OUld be met. 'The prime con-' . . . 	 .. .. . 

tra.cto:C was authorized, for 'rea;sons of sec:Urity, titneliness'i~'pro-:

·'curement;" and over-all syst~m~ co~patibilit"." jo·.dispense with 

c~m:~etitive 
0 

pr"ocureII).ent, . . 	 biddin~ fo~ 
. . ai;fr.a~e . sub.~ystems . . ,. . . . . .. ":P~o~ded. 

. ' 
reas<:mable.·and . prudent in:·awaz:ding . Juag~~nt·:vr.i.s ex~rci~·ed ·s~ch.. . . . 

. . . 
qQntracts. 	 :HoWev~r, detailed ;ec.ords. . . -maiI).tained. by. . . we:i::~·'·~~;;°.:~e . 	 ' . . .

. .

l:j. At~c~ent t~. OXC-03Z3~6o~· 24 ·F~~r~~~Y 1960; :B-~reaU:' ~£.the ·
-. ·J;\udget .Request ~or DC! Memorandum Concerni_ng OXcART · · 

. Presi:dential Approval; .See·,Annex 125·.: . · · · · 
.. . . . ': 
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'. 'the contractor· regarding s~lections and evaluations. . The . . .. ' . . rationa.fe . 

and·3autho:tfty-£or thi.s procedure ·is <:ontaill_ed·'in Annex 126~ 
.. · '.l'he.philosdphy of management,. de:veloped and employed' sue:- : 

cessfully in.the u·-2. program, ·was. reta.ine.d fbI'. tlie new program.:'. 
.. • •' I ' • ' ' • 

The- philos~ph; had been to. s.elect contraqtors carefully and to .g.raµt ,· 

.them.maximum. . . . _technical responsibility and authority to' get.the job ... . . . 

. done in ac:~!>rda.nc.e. wii:h co,;trac;:t ·te;ms i>nd functio~l specifications. 

·When_ faced ·with significar,i.t technical choices or ·cha.ngE)s having impact 
I ... 

.·'on funding, s~edul'es 
. 

or 
. 

performance; .the contractor would re.fer the ... .
. ' . . . . . . . . . . . . 

matter to the. Project Di.rector for advic~ and/or decision•. Technical 

·:.progress of the con.tractors would _be monitpred' by HeadquarteFS· by· 

..mearis of periodic reporting; supplier conferences and. visJts to con•. 
. . . . . . . . . .. . .... " ....... . 


·. 

 · · tractor"facilities. . . • The monitor;;,_g responsibility restecf in the 'hands. · . · 
. , 

·,. 0£ the))evelopµ.ent Branch,. DPD, .who in _turn' re~·6;t~d t~,\~eJ>~oject· ......
. 
 ·" 

. . ·. . '· . ·.·. 
.: ... 

··Mr: 
' 

Dir.ector, Bissell. Th'e advantages'· of ~U:ch a. re'iatioilship· between. . - . . . 
.. customer and contractO-r were.several.. :· Decisi.ons could be· made . . . . 

' . . . . . . : . . . . .. ' . . ·.....' ..,..- ...
more qui'ckly; direct channel.rel~tionship saved Va.luable time, and 

·'.:direct contac'ts stimulated a.n.c:i. desfre to-achie,:,.e 'goals.. . . ·greate.r.~;ffort . . . . . . . 

· ·.on .the pa.rt of the ;:cont:t~ctors'. :" 

•' 

l. i 

· . 

'. 
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:'· ... 

It is·a_pp:topriate at·this time to sumtn:arize'the situatio~ at·. . . . . 

the,,outset' 9£ the new program, Lockheed Aircraft Corporatioii · 
' . . . 

(LAC) was· the prime 9onfractor for the ·atrfram:e.. Pratt & Whi.tney 

Aircraft Division,· United.Aircr~fi:. Corpo·ration; ·~s--responsibie for 
. . . . ' . ' . ' 

engine devefopmeri.t arid _producti?n•. Ilire~t c~ntract~ng fo7 c'ertain 

·auxiliary systems 'Wa.s reserved to Projeet. fi:eadquarters, DPD/DPP.. . . . . 
.~- :· 

~n due ._course suppliers of·cilm'eras ·and .other senso~s. navig_ation 

and· flight control' systems, life s~pport and p~lot envi.ronro·e~t-:equip-

rn:ent; and oth,er· services were se,lecte4. The primary'. camera manu.,.
,• .. . 

facturer chosen wa; Perkin-Elmer.. B~6ause.:of the :e<Ctreme c·o~plexity

~£ tb:e desi~n. a decision was so6~·m:a·(I_e that·:_a· .ba'ck-up ca~er~: system· 

mi:ght.i:ie·neces.sary in .the e~eri.t th~ :f'-E design rari: .int~ pr~ductfon. 

problems•. Eastman .Kodak·~s asked-to build a camera•. The 

Mi~neapoils ,;Hqneywell. Co,poratlon.was. s el.ecte_d· to p~oV:ide both th:e 
. ·:· 

in.er.tial navigation syst~m a:;,d a~ autoin~tic flight 
. . . . . cont~ol . syst~~~ .. _·Th;·.'.

. 

· . · 
•' .. 

> ..· ... . 

: : 

: Fi._rew~l C'orporatiori-and David Cl.ark Corporation became the prime 
• • - ~ • •• • • • • ! _. 

-~ource.. of pilot ·equipmen~: and ~ss;ci~ted ·itfe . . . . ~'upport,h~~d;m_re.'. . . . 

The attention of.-the Development _Branch·, DPD;· ·for the next two· 

year~ ,;,._otild. be mainly -~n-the development, .engi~~~ring ~nd . manirlac- .· . . . . 

turing-!~f the. airfram_e, engine and associa.ted systems~· It"is qµite>:. 

·.. 
 ·.·· . 

. .. 
•. 

... 


.. ' 
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impossible.to detail.here the many difficulties that beset the ea;rl~. 

:stages. of the prog.ram.. The e:xperienc.es of Lockh.eed an~ of Pratt &·' 

_Whitney·ptustra.te th.e magnitupe of these.probfoni!l in_te.rms·both of,. 

d~ila.rs and ~f effort. .. 
Lock):leed ha.d designed an ai_rcraft' system -that ·r~presented a 

majo;r'milesfon~ in the of '<i.erona:utical technology.· When Lock. . . . field . .. . . . .. 

. P,eed turned to pr.oduction;. it ran: into ·~any cha1ienges. "The Mach ~·. 0.
; . - .. 

flight reg.ime in .whl.ch .the A-12 airl=raf~ would. op~r_ate was expected,.to 

generate· extremeiy high temperatures on .the 'surfaces of the . airf.j:-a~e.". . . . . 

During . the· de'sign phase, the co;ntractor . h_ad :evaluated such ma.teria.ls . . . . . . . . . . . . . 

as steel' l).oneycomb, high_ heat treated: steel; hig.h 'teihperature alu- : 
. . ... 

rnir_ium and magn.esiu:m. _alloys, and'.titanilim." A. titanium ~lloy·was · 
. ' . . . . . . . . . . . . . . . . . . 

chose~_because of'its high :stre~gtli to w~ig)lt ratio; ·it retained its ... 

strength at· ~levated ·tempe~atu're!l; . and"tooling costs app.c;iared.to· be·. . . ' .· . . 

.'less ·than.for 
,. 

steel honey'comb, ,,;,h.ich was the n'ea'rest·material 'to' it . . 

in cha.'racteristics. 

. ·. ·rt was·_soon_learn~d tl:ia:t tooliti:g :for considerably··. . . . . t~taniµri;;_ . . . was . . . 
•, 

. more sophisticated than for conventional airfram~:fab.ricatio~: ·.. . " 
' . . . . . . . .. . . . :· 

. . . 
Speeial furnac~s ·and. . tre~m:,,ents. had to be. develdped a·n~· . . ·employed· · · · ·. . . . . ' 

. to handle' ·the· metal. . 'The suppiy· of-.high qua.'lity titap.i.um m~tal ·wa.s . ·. . . ..· ·: 

. ... 
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limited and ~ostly in eariy _1960, arid' the 'ciapa.city ofthe'..few availa~le ..

. ·atjpplie~s~to.fill orders was:·marginal fi:or:ri ti~.e ·to tiµie, Ti~~;iim 
. :.·.· ·. . . ·: . . .· . .· . . . 

was e~timated 'to average c'ost about $21 'per.'pound. in. Ja~uary 196.0.. . . . . . . . . . 

·During _the: first year_, th~·'s:ontracto:r· repor~ed.many ptoblem 

:ar~as; partic\µarly in the sup~ly bftit~nium .. He experiep.c<:id a . 

high rejection. i--ate of stock.. due to poor-quality c_i:.ntro!.sta~d~rds of 
. . ' . '· . '• ' ·. .. -. ·..· ' . 


:_"the metafsii_p;Her·s~ Muth time 
. . ~iui_l~st due to 
•' 

leng:fuy·deli~e~~. 

dela:ys. :Th~r<:i was also· a h,igh ~aste.factor, due. .to riot. _011ly the r~

jeC:tion"rate, but. .also to machiI).lng m.ethods, An example· of.this · : ·: 
~ ; . 

. . . . . . .· . . . ~ 

occ.urred in· the case where a .1, 
; . 0.00 pound ·b.illet 

' 

was required for . .

machining down t~.an od,d:-shape~- 66·-pound fitting: . Mach.ining ~osts. 

. .


raij__ thr.ee to four times higher than.initial estimates.. I~ ·the coutse . 

" .~f ove'i:coming 'thes·e defi'ciencies; .Lo'ckheed h,ad no choice but -to · 


".develop i.ts o~· techniques t6 handle ·the me.tal.:. Consequently,· co~ts ." 

"and ti:rn«~ iri.,,ol~~d in~r~ased co~sicierabl~. On . 14 i96o . ·. . . . '· . S~pt·e~~~r· . . · · : . 

the contractor 'reVised ·. his ·delivery sched~Ie· to: =tli.~ exfent· that· tli.e. ·
. . ·... . ·. . . - - .. ·.. . ·. . . 

.. 

. month, .The first 'flight .<;late fo;r Aire.raft No." l .was now 30 August .. · 


·~.. 

,, ... 

. . 1961 .in"stead ·of 1 May i961. .,· . .I. •. 
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:. problems· encountered. alo~g. the w_ay-,.:piices alsci ~·hang~·d. . · Lockheed 
. . . - .. 

·had ·a;iginally quoted a iz: . ."air~ra:ft p~-~ducti~n pric~ of $96, ooo, qoo · · 
. 	 '. . . ...: ·_,._:.:· 

in A ed· 1'1aterial.prices .. 	 tig~"i;t "19 S9... . Incre~s
' . arid· progra~--cha"nge·~

... . . 

·caused an '7pwa.rd revfaion to: $103; 7S4, 000 in Janua~y 1960. 
·. . ' .

. . . 
Tl;ie-.prixµe contractor· had to select subc9ntraCt9r5 for variou$

.aircraft systems.; components,.":parts, and: mq.terials: The..~UQC()n·-:

.. tractors experiElnced countie,ss 
. 
.problems 

. . . as de!!ign . and.production 
. . 

· . 
. . . 

encountered the. inflexible. dem.ands· imposed.by . the ·enViro~ent. ·Within·

which· thei-r product . was expected. to operate,. . 	 .

What·ha·d hitherto been satis.factory: d~sign_ for pa/'"t~..."artd fittings 

···
in now proved unsatisfactory this.new aircraft. - Subqontrfi,ctor research ... · 

and "development programs hii.d to be initiated to. find new mat~rials atid .:
. : .. 

· · m·ethods to meet. the .rigid specifications. imposed,· : The result was 

nl,~ch clos·~r than ~sual .. contract~r i:e1~tlonship·s~and ' . . 
l'har·i~g.cifte~h~. 

nical kiiow·-how. The costs increased .on the one "h<!-nd, but. focalc~lable·
'. 	

benefits.were 
0

deriv:ed· on the other.•· ..The OXCAkT prograi::n -was"'·de"s·-· .....· . . . . . . . . 	 . : . 

tine·d.to.bear the fin~ncial b~~nt for ~any·adva~c~~ in· the . . ·scie~ce of ·,: · . . , ,• 

O~v~r!].nient . supersonic aei.-odynainics :o,yhich. and.i'ndustry woUld. profit- ·· . . . .. . . . ... " ., . . 

 .· ably empl_oy ·i~ future pi:ograms.:. 
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·It .is recalled here·that·:a lo:w r~da:r cros_s-section was a. 

. reqfilremei.,.t that the follow.:.on reconnais·s~nce·a-ircraft had ·to' meet~· 

 .. The· c.hoice.~f.ma~tif~·cturer h~d be~n ~ade wj,th .a~~ur~ces ·t~at his .

·.design .could achieve. a: satis.~;i.ct9ry\roal fo::this._r.espect> . . . . S{n~e fina1. 

 A-.12 configuration 
• 

and design 
! 

was:
• 	

not firmly es~bli.shed 
• 

when 
• 

Lock

.h~_ed· was..chosen, anti-radar_.~es.tiI).g c.o~tinued at.the Watertown bas~ 

on. th~ full-'scale:mock-up. The airframe areas. giving. the. gre<1-ie,si:· . : . ,... 

' 	

. ·.rada-r . . . . re·turn'. . were. .the 
' 

vertical . . . tail,. 
I • 

the 
• 

inlet, 
• 

and.
, 

·the 
, 

forward 
• 

side 
' 

. . . . . . ...
,

. . 
_of-the engine nacelies. An improvement in the chine and: wing. regions·

was also being looked at...Research in ferrites, high-tempera:tuie:

_·.absorbing materials a~d high-temperature plastic structures was 

. . 
going. oil to find methods to reduce. the return. .It wa_s .:propo'sed to · • 

con~.truct the verticai tail section· i41{0£ fami~_teci plastic·, .azfd· . .. . . . . . . . 


Narmco·was sµbcontr~ci:ed· to build ~he fins·, .. · The work i~ fe;i:rites was".. · .

e:Xpected to. be. heipful in reducing the .reflectivity: 9£ the inlet ani:l
. . . . . . . .· ·. . . . . . .. : ' .. 

. engine nacelle Surfaces.- .A metal ariii'plastic surface· a'rrang.ement

·.was .proposecl f-or. th.e chine.and wing edge.s. Iri:-combJriat'ion,. it was 

'hoped that a significant reduction 'tn radar r-eturn_ c.o.uld ,be .. accomplished.
·. 

Wh:i~e Loc~he.ed ·a:nd i-t~ sub~ori.tra~t~rs-ca~~- t~ .gtips w't~h air.frame _
·.. 


fab:rit:ation, the engine manut'acturer 
' 

:m,s. experie~dng .problems·: of . . . : . . . . ·. .. . .

1··· .. 
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'· .. 
\ ..The· final de~'i~ns:submitted by both +,ockheed and. Conva.i.r in. 

.···the·summ·er of.1959 ii;i.coJ:"porated a, ·p~att & Whitney_,Mach 3~ 2 J •58:. 


engine. A Iirst run had· been made in·December _l.95.7 as a Mach 3. Q 


design test-stand e~gine a~d.it had e;,:j0 yed impressive developm~nt. 

'p.ro~ress·du~ing_the_following two years.· In it~ present~tion'o£ cost 

es.tim~tes in the of 1959, P&W forecast a tqtal of $80 million . 	 . f~il . . . . 

·woµld be· requir.ed through 31December1962 for further developm_ent;'. 
' . 	 ' . 

·p·roducii.on of ·36' englnes, and mainteriance, overhaul, and spare. parts .. 
. 	 . . . :. . . . 

·:·:· 

support. Company r_ep.resentatives felt _it would not pe. to.; difficult 
• 

to.take the J ~58_ ·eng;ne from. its cu~rent stage of de...,;elopment (the 

U>, 000 po~nd thrust P-Z ~o~el) ;;_nd incor_pqrate the fe~tures::n.ecessal'y ·
·... 

for M~ch·3, 2 flight (in the 32, 500 p 0und._s: thr~st.JTilD-ZO'model). :Oso_ 


. c.onfldent were the;. that the; priced fue ~ngizie at $7:so, dooper unit•.. · 
. . . . . 	 . ··.. 

The figure w.as One p&W had been-using_ for other jet engin\l sales,. .. ;in:d

they estimated it to be ·a valid figure for the J -58. . . . 	 . . . . 

In August 1960 P&W inf~rme.d'Project Headquarters'it.was.ex·. . . 	 . 
. •' . 	 ~ . 

. per.iencing_c?nsidei'able . ii'icreasei in cost, particul'3,dy.in materials,
.. .. ' 	 ~ .

in the . development an~-production . 	 pqrtions. Of· the contract. Develop... 
·. ,. 

ment costs increased by '$1~· million and'th~.p;oduction .c:;:o~ts for· 
.· . 	

36. engine~ by'$~ o+ mill.ion. Project Headquarter.s, 'while greatly. . . 	 . . . . . . 

I. ·

..: : 

·· ·. 	

. ' 

.' . 

'

·.. 
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disturbed·,: a:gre~ci" to run:d·the additj:o~~l·deveiqp1*ent.costs wltliin 
• • • • • • i'•' •

tin:,_ it~ . .' It. was f~r~ed to reduce ·the"o~det fo~ engh~es· from,.36-.t.o 30: 

because of the limifa;tion o:rr'f~~ds 'av~tlable.· · Pr~tt·& Whitlley g~~~·. ··: 

.. .: . 

a·ssurances that the J-58 program.coajd-be:a~complished .. withi:n th_e.

revisec;l dollar estimates. 

The rapidly . inc re.a sing costs .in the eng~:q:e . .prog.r.am w.ere d~e· ".' · . . 
; ,• . 

. to. ya:r.ied .proolems that surfaced 'as" the "•developm,ent PhaS e "pr9c·eede(i.· . : '. . .,

. . .
~he'h{gh-Mach performa'nce. de,Sign·introduc·ed ·~emperature . envi"ron-. . . . . . . 

:m·ents that were never •. previously experienced or antiCip·ated, .For . 
. 

' ..

·eXample; the e"ngine thru"st requirement dictate~ ~.turbine design~d 


for.:~n ii.v~rage.1900° F. inlet temperature·. Early tests on the ·stand· 

. . . . 
revealed·extremely hot.areas in the'turbine where tem:peraturef! 

'. 

peaked at 250.0° ·F,·. The materials ~:sed i:ri combu~tion section and

·rurbine,fa,brtc"a.ti'on coui4 n·ot su~tain-.s~ch e:ictre~e· . an co~dition. .. ·. ·...,. Mani 

costly engineering man-h~urs went .into' ·redesign· ~f"the·. combustio;,, 
' . . . ' . . 

.section and turbine:· ~~11\' ~ate.rials .and alloys wer.e selected-for the. 

Each cha~g~ ·that was in'corporai:ed h~d. i:o · 

be vertfied on·the test s~nd, ··.A cha;,,ge ·or modification i,vone:~rea
.· . . ., . 

·" of...the. ·engine wo~ld· quite: po.ssibly:·neces.sitat~· :r~c;1esign;: r·~work, . · .. :. 
- • < • • • •• ·: 

Ebcp_eriment, and. test 0n:other engine;:parts. · Bu;rne':;- c~ns' ·and ·al.fiuser

. .· 

" . 
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case!! .w~re rede~ign~d .to ·e~en out:the .tempeiatu~e p~ofi~~ ·a~d· at 

~· . . . . . 

:~~:sam~. ti~e to endure: the ¢xtreme heat$ •. Choice of ~deqµ;i;';e · 
" . 

new mat·e;ials· inti-educed 
.•. . fabricatiqn difficultie·ii: .:'New·and ve;y .·. . .: ';, :· ... - . . . : ... - . ,• . . : : ·. . . 

· expen,sive· be,deV:ise,d: ·,·Th~ .. mac.hining and ~~ldlng process¢s»had . ·to. . . . ' .. ,_ .... - ; .. ·; . . ., . ' •, . ., ' ' 

~ . ' ' 

afterburner li<J.ers w.ere fowd to.b~ too llght and s'ections wotild 

.buckle . ' 
d.u~ing test r~s. The.buc~ed. sections.wourci.'tear loose.a:nd · . . . 

_ ~e·olO~ o~t the i:lngine tallpi~e.· ..The co~pr~sso.r rotor· desig~ 
. 

.'.l(iJ.S. 
-~. .-. . : 

. . 
.f.ound to be inadequate struct1,lrai1y .,and· ;t .required .rec·on£igu-ration. 

:Major. engi~e ~omponente such as the . .. H~inilton . St~nda°r.d ~ain.and'.. 

.~fterburn.er· fuel cdntrols and the.. Vicker~_hydr.~ulic pllillps we7e 

br.ealdng ,down.far. ahead of their. expected oper~ting times... Aga,in 
• - •• • • • c 

he.<J.t.:wils the .majo_r contri:butor _to th_e lack of xnater~als durability·
. . . . . . : 
. ' 

. . .
£.ound"themselves 'having to go'.into crash . ~ngineering dev:eiopment . . . . . . . . . . .· . . ~ .. ' . . . ..

and testing. to"find satisfac.tory "desigrts,and. materials with whi.cn to.. . . . . 

modify and retrbfit. their hardw!l-re which .was ~lr'eady o~· prci'duction. . . . . . . _, . . . 

lme.s. -· .. . . . . :· 
'• 

.
• • -"... • • • • " • • .. • • • , ' • ; ' 1 •• ", • • • 

With e<J,ch new fix to the engine 'or a component,. there was a_n.

·accompanying pertalty in the form or: added ,;;eight. Cortcur·~·ently, : . ,· ,. ·• .
'. • •••• -:! 

"then, a '\veight ;requction campaign ·t<> remain. within 
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· the_ ~rig~nal weight ~stini'a.te that ha.d:·be.en·pro;,_,;,ded· to the· airframEi'" . ' 	 . : .

. " "manufactu·r~:r; A viciotis cycle had developed... · E'.or .e.ach ·probi!lm 

. ·that aros~, a 'd9~ino effect result~d .· which Wa.~ costly ~~.:time,.. '. 
".. . ,· ., ::\.'.' 

· c'onsJlining. 

Ii: shoul.d ·pe noted her'e that_ consideration. O'f developing t!ie 1~SB 

from.a Mach 3. 2 engine.to ·a.Mach 3'. 5..capabi~ity wa.s.dropped.in 
·. 

. . . 
'Dec·em:b:er 1960. W:eight and· fuel trade-off's ·:resulted in no a.pp:t'eciable. . . . . . 


improved perforrilanc.e for the A-12 mission. 

Continuing· Development.: 
. . 

:Selection of Test Sit'e. 

I:ri. the.:fa.11 of \959, the matter of· selecting a domestic flight,· 

test and 6peratlonal site was taken up ·by the' Development Projects·. . . . . ' . 	 . . 

·Division.. The OX~RTope.ration'a.1 concept envis.ioned tha~ missions 

would be 'flown froi:n·and . . . return· . to:a.'domestic .. base with range eXten- ·. . 
• 

· '. s~o;,_ accomplished by aerial· r~fuelings. enro'ute. F:or sec~ritY. 

· . r.~aions. the ·p~oject could no~ .. be loc<ited· at. an ·active military ·l:iase . '.
. .. ' . . ·.'' •.·.· . ' ·. .· . . : . . . . . . 
. where it ;_,;ould . be subject to widespread scrlitiny;, The criteria .for· 

. '• •, . ; . . . . ' -. . ' .

·site s'electicm'.r~qui.red that· the ba..se· be. . . . . ., 
re~o~e fl;om,~~tr~~oiitaO:. . . 

.. . are~sj re~ote from civil and milita.:r::y airways to·p;ec.lu,de a.e.ri~l .

9bs'ervat;~on or cqllisiOn;. be ~asily a·ccessible by . ~ir:' ha:...~ . good. . .

.. 
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. year".'round .weather;· be capable of accommodating la.r.ge numbers of· 

p~'rsonnel; 
' 

·have P.OL. storage faci.Hties;'.be fairly clos"~ t~ . .a;,, Air 
' . . . .. 

·Force instaliation;-. b~ near a; sou~ce:o(labor;. and '!~ave an·
~· 

·a, .000. . ... . 

.foot r.unWa.y. ',.. 

.A, totar of ten Air Force'bas~s . .. that were prograµimed for· .. . . . 

closur~ were· inspected during.this·period, All ten were· evaluated . . 
· ..for. possible. use. Nohe . .met the . remoteness test, and.at most of" . . . . . . . . . 

them: the annual.operating costs would be.unacceptable. Only;Eciwards 

. ·.· 
Air . Force Base and the Watertown s~te ·Were considered worthy of.. . .. . . . . . - . 

serious C<?nsideration; and the. security-at th~ 'fornier base. was·,

subject to question. Watertown was deficient in.pers_onrtel a~c-ommo:-

· d~ti_oIJ;s._ POL.storage· . and its runway·,was inadequate. Howeyer, the . . . . 

security it'provideq _by virtue ·of its location . within the resti;ict.ed AEC· · . ....

re.servation, made . it ideal 'for clandestine. airer.a.ft tes-ting;. . . . . . .-· . and':.op.era-' . . . . . . 

tfons; What it lacked in physii:al 'pl;;i.:tJ.t ·~ould be ~ectified wit.h ·a ':r~la- · . 

tively moderate-construction program.· On Z3.December 1959· the.DDP . . . . ' . . . - . . . . .. 

~P.Pro~~d ·.a decision ·to establish Wate;town ·as.~e pri!na;y. dome.st~.a' .... · 
'1 ••

.. base fo·;:~,~~Je~t OX~RT, ~ubjec.t to.th.e·concurren.ce o(the :uSAF.. 

arid' the AEC. His decisf~n, how~ver, ·did.not' imply. that .a .large_ pro'. . . . . . 

g;}im .of base· lmp_i-ove:ments. and,' new· constru~tion ·p·e starte·d. · Until• 
. ' ... , . . .
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•• 
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. .. 

·.a £i:qii~_go-ahead to build aircraft was..given, expenditures to ·improvl\ . ' . 

; Wate:rto\<in:facilities were to. be Hmited.only to 'those neces:sary to .. 
•/ . 

·. s·ustaiI{the . . AR ·test program. (See ovei:leaf_ for view of W.ateTtown · · . 

during·early OXCART period;) 
. . 

With the·Janua·ry 1960 .app_roval for the)::u11-·scale program, the 

.. . ·'. 
: adyance_pl~nning .. i_n selecting ·an op_erati,ig. base -~aid, off; Early identi- · · 

. fication. of the."Watert~wn base permitted Headqua;rtel's :engi~eers to . . . ' 

develop ·a:n· orde.rly plan to ready· the bas·e for the .aircraft and ·associ- . . . . . . . . 
::

ated.grqund ~q~ipment on schedule. Lockheed. :Was consulted from th·e 

very beginning on what fac~lities vrould be~_requiTe.d to suppo.rt the 
.. 

.flight test program:. Lockheed estimat.ed major items such as runway 

loading weights", monthly . fuel consumption, hangars and shop space, .. . ' . . . 

: anci"numbers of people necessary to conduct.the flight tes~~. Other· con
. . ~· ·~ 

 · tractqrs were. consulted on. their needs. Armed with.-the_ ~ajor requi.re- · 
... 

:· 

... 

' · 
. 

·

·. 

. ments, ~eadquarters wa:s able t~ c~m~ ~p with a preii.n;lina"ry c~p.str~ction
. . . . . . . . 

·. 
. 

· engit}eering plan. 

Since the W~tertown·base was ,;,ithin the AEC n~cl.ear test site; 
'<'' •• • • •••• -···· -·-' ---· ,_,,.-· ------· ......!"'.:..... ---------- •. ,.. , .. ·-.,.----·- --·····... 

"it wa~ nece~s,;.ry· t~ obtain AEG approva,l to .rel\-ctivate the- base. An 
~----......: _.. . ··'·-~-.---~-~-- --··:-"""""....~- ....,. ---:·· ____ ..;: 

.. ..... 

.agreemertt drawn up·'in 1955 betwe_en th°e·Agen¢y: ~~d-AEG allowed-the."·· . . 

Ag~itcy to iise· the Watertown--sit~·_for th~ U ;:2." flight-testing and t_raini~g. 

'. 
•. 

. 

... ·
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To ·p~e'se:c'v'e cove·~·"and ..secu;ity,, ihe· AEC os~~nsibiy managed .;he. 

"·facility·.-" All co.nstruction:, matntenan~e.·. 	 arid hou.~ekeeping ha'd . been. : . 

  

 

"

 

..~perlormed by.anAEC proprietary . con~~rn, t);ie'.Reynolds:Eiectric
. .. 	 . . . . . . . 

· ~nd .Erigineering·C:o.mp<l:ny (RE.ECO). '.'.l'h·e. 's.ame t}rpe arr·aZ:..gem:e·nt 

~.s renewed w.ith·the AEC and'REECO. There·wa·s. considerable· 

,ad:vantage . to'ha,;;.ng.. REECO pe.rf~,rn;, the. work~.' It was . . 	 . . . a q'u~irfied'

.. (;onstr.uction organiz°ation,. equipped'to·handle the job. and was •on 

the'. scen;e•. :lt; reiatl:on to AEC 'pro;_,;,ded. the 'cover. essen:ti~l .to ~e 

·security.of the· operation. Its· e.mp1oye.es posse.seed security clear

· ances' to work on the Nuclear Test Site. 
.
" 

. . 

. " 
. 

' " 

...
" . 

~:"A p,.'ep~red cover story for. the reactivation of WatertoV:,,. ·was · 

in the.form .of a public information release to use .in .-eply to pres's 

or . 	 other. inquiries. . ·it stated'that the AEC fadlities at the s.ite ·had . 

· been·,made available to EG&G to .conduct various and sundry radar 

studies .with support from the USAF.•" The ren:.iot.e site was cho~en . to'.. . .. .

·. iedu~e 'the· llkelthood of .outside interference 'affecting instrument 
' .. ··· . . 	 . . 

.caltbratiori and Ultimate test r~su{ts.·: Use of AEC f~cilitie~ did· not 

. affiliate the AEC ~r . . any: of .its pro'graqis wlth' the ...;_.ork going o;,:'at. . . . . . . ., 

 "Watertown.·. ''i'he AEC .and EG&d were· fti~nish~d the t~xt"of ·the· p~ess 

statement to us e"as· requir..;d.. They.. were· also instructed to ·pass 

..' ·.. . 
...

.. : .

". 

: .. 

. ' 

·:

.....

" 
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·.~urther"requests· :for inf~r~ation to Headquarters, USAF,' Office . . . ~ . of. . 

"I~ormatio~·Service, ·who would in ~rn seek replie's frozrt'Pro~ect 

}ie,a.dquarter·s ~ · 

. In .0 rder fo~· th~ reade.r to appr.eciate 
. . the task of p;:~pa;i'n~.

. . . . ,• . 

· the.,oase for occupancy, certain facts are ne!:es.sa:ry, Due to its. ' : . ' . 
 · loc~H~n;·: 120 ~ile~ from the nea~e~t m.etropo~ita;:,_ ar.ea (Las. Vegas),.

.personnel W!!re required to. live at the site during the workweek. . . . ' . ~

:rn 1.960 the n11:mber~ were_ 1ow,. ~<".ginning with 15 and g.rowing to .. 


· 150 by the yea·r's ·end. This number represented chiefly c.ontractor 


. . 
personnel engaged "in the AR testing and base ·constructi<:>n. Except : .

. . .
for contra·ctors based in Las Vegas (EG&G .and REECO) no contracto

pe~sonnel were allowed to .m.aintai;.,_ residences i,:,_ Las Vegas'. 
.,,. 

Lockheed supplie.d a C-47 ·shuttle ·s~rvice be~eeri Burbank ·and · 

Watert?wn £o.r its freight and pas's!lrige~ needs.. A ..charter!!d D·-~8 

(~odestar);.was ·proyi.d'ed· for tr.ansportatioli: betw~e_n, . ·Las· :Vegas ·and'·. . 

the base, ·chiefly, to support the· EG&G contingent. Surface access 

to Watertown was quite ·difficult because of 'distan~e and the fact. . . . . . ' . . . . .

that the ·only r~ad l~adiiig into th.e· site had deteri~rated since ·1957.

Immed.iate needs at, Wat~rt6wn,were fulfilleQ.· on an as-needed·. 

basfs durin_g 19€!0. Surplu~ hou~lng in tii'e f~r~ df trailer~ w<i,s · " 

·......
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procured· to-.billet co~struC::tion workers· as t}:ley.arri~ed... A nevi well . 
. . . . .. . . . . 


·wa~ <;lug. ·Limited recreational facilities \\'.ere prpvii:j.ed .. An Agency 

staff ciyH engineer V{a_s as.signed to the base. He provided 
' . ~.;: ;..... ..... : . 

the· 
. . 

neces -· '. . '. 

!!ary .. . e!lgihlle~ing 
. 

g~ida:nc~ to t~e Chief of Base, and performed liaison. .. . . . . . . ' . . 
. . 

for Project Headquarters with the construction cpntracto~,

"By . May.1960 the. Operati_ons :Bra,.nch, DPJ:I, estimated.a require
... . . . .- . . . ' 

me?lt fo;i:- 'SOD, 00.0..gallons of aircraft fuel per month_: .. :l\[e~ther stqrage- . . . . . : . . . . . . . .. .. - .. .: -. . . . . . ' 

:~a¢ilities ,at, .nor.tn:eans. of tran.sport.. to, Watertown.. llxist<;l_d. ·:Fuel 
. . ~· _;; ~ ~::. ·:.:... '. : . 

would .be rail.:.transported to Las Vegas from the· refin~ry. ·After 
. .

~iamining airlift, ptpeli~e, railroad, highway and coifl?.iI).ati~ns· of

. . 
these modes of transport, it ..,vas determinec;t that trucl<- transport 

Was mpst' economiCal. Eighteen mile.a· of highway le.a.ding ,into the· · . .. . - ':; . ·'. . . .

. base ne.e'ded· re·sµrfa:cing'.to bear truck-weights, but this was cheaper . 

than ·to construct raU .or prpelixie system_s. 

Initial ·estima:tes. of A-12· runway reqci.irement~ ·called for an 

8, 500· foot length. ' The existing runwi;:y was a 5, ooo· foo.t '.'sphalt 

strip incapable of supiYor~ing_the :weig)tts .of the A-12, Plans for. a 

.~~w. ~oncrete. runway wer~ ~·rawn up ·aI).d prelimtn~•Y engineering beg~:;
.. 

The section of the AEC Nev<i,da. Te·s.t·.Site ·on which Watert9wn.

base .~a·s locfi.ted was ·offidally de5ignated:i 1A~ea.51 11 on AEC. r,naps; 

... 

:. 
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. AS· such, ·it was affo~deci: the normal.. i;1.ecurity· protection the. :res t.'of 

.. tne ~EC'reservation. ~~re 14·, ObO 
. 

enjoyed., . T.he:r·e some. acres· .of..·.· \
. . . . . . . . . 

: land immediately adjacent to a~d overlo~king.. the.·Yfatertown· f~cility 
. , 

that. were not part:of·the· AEC complex. Unrestricted aC'cess. to· the. 

. . . 
a would ·base's djoining property permit unauthorized viewing of the . . . . 

.acti.vities. Legal' measures were instituted· to haye the l'!-.'14 ~ith-., 

·d~awn from.public ~.se in a,n attemp.t: to proirid.e a'.p~~tec.tive...sc~een.··
. . 

. In ·October.1960· a USAF cover. organization was established to:

give the activities 

. 
at Watertown a legiti~ate· character•. This organ

/ . . . . 
· .zation was designated Detachment 1, 1129th (.USAF) ... Spec~afActiv.ity.

.Sciuadron; Mercury, Ne:-ad,a. Its parent un~t was. a· fictitious· unit at

·Fort·:!yiyer, ·Vi~ginia. All Agency staff and contract per.sonnel ·were

. . 
given USAF 'docume~tation. upon assignment to . the field ;3.ctivity, · . . . . - . . . . . 

· .cj;A/USAF Ag,:r/eement on OXCART'.

On i4 October 1~60 the·f~arvertiion of the.•jomt GIA/U.f?AF
' . 

;· ~ 

· ProJe.ct OXCART'was complefod.:. ·The document was· signed iii. 
. . . ' ..· .. . . . . .l / 

 ·
.
 
. 

February 1961 by Mr; Dull.es ·a~d Gene.-al· White·; (:;hie£ of S·ta~f, ·usA;E'.·~

.·11 · OXG-03~1 (BYE 2608-6.6), .14· Octob.~r 19(rci. Organization and 
D.elin:eation of·Responsibilities Project. OXCAR'.!'; Se·e·Annex 127; .: · 
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USAF Procurement: LRl Versioh,0£ A-,12 · 
•: 

.. 
 · - '. -_- 1~- 6ritober 1960-the•.t.JSAB:'-<leclded\o buy a lO~g r.ange in~~rcep,tor 

'· '':'.:·:
''.' '• . 

ver·sion·of the ·A-12. T.he Coritra_cts 'Staff of'DPP was a~ked-.to-write : 

the 'contracts·. A .twofold purpos·e was se:r;ved by having contracting 

.pe>:formed outsige . . ' 

normal mqitary channel~. -The:!!ecurity . of the .

. A~12 program would'be preserved. by keeping .th~:'AE":.-12 ~~rcha'se · 
. . . . . . . . . . . ..

. : . 

. . . 

-class-ifted. s_eccindly, the· order for three AF-12 aircraft· made easier 

a decision. to reduce _the· 12 ,A-iZ airc·ra~t order .to l O. '.-The cos't es ti"' 

'111a'tes· being submitted by Lockheed .wer~·exceeding ava'ilaqle fund~. 
. ' . . . 

A· r~ducti~ii in the numbe.rs of A-:12 1s· to.be proc':1r~d wa~:the.only" ·· .. 

. practical st_ep that 'could keep th~ ·pr~gram budget i_n balance. Adding 

. . 
three AF--12 1s. to the pri;iduction co.ntract therefore lessened the im.:, · . . . ' ' . . 

pact of a two A-12 ai;rcraft reduction on iockhee.d, and eased_ the •· 

.strains·on the OXCART budget·. Inciuded·in the._USAF_AF.,.tZ-procure.: 

. 

 , ·

.

•"·. .

i:ni:nt wa·s_ an order for -I 0 J -58 eniines a_s a follp:W-oli to_ t_he'.3o :engines 

·previously ordered. for t_he OXCART pr.Ogram.: 'Extehsion of th~ en.. . . ' . .. .. : . . ~ . .' . . . : . . . 

 · gine. _order aiso gave ·s-ome ·r-elief to the·pressihg financial p.roblems 
. ,' . . . . ' ' . . 
of Pratt & Whitney. The total AF-12 program (Prpject KEDLOCK)" • 
. . . . .. . : . . .·• . ·. .:·;·:-: ...~· 

. W?,S e~ti,mat.ed to cost--.over $1 U million, .one-hali. of'wl:iich 
. . . . . 

.w~s: for.

~lie·Hughes Aircraft Company. to__ design and .buii:d''the fire --~.c:i~troi' and 

.
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·.Area· 51 D~si"gnated 


Th.e scope of DPD activities in. the .OXCAR;r pr()gram widene~.·

. . . 
in 1961 as the _program picked up mqmentum. ·Action.w;is _expedited 

... 

·t~ r.eady the operating. site for occupancy by the aircraft an~ t~st' ·" .:. . 

personn¢1.· Security considerations called fo-;- a new nai;ne by whiCh 

.. . . 
·the site would be identified... Some· association· 0£ the· CIA and th.e. U -

· : with ·the·base had· become known in ·uncleared.:tJSAF.and..industry 


ci~cles as a ·result of the·Po>'Vers· incident· in May 19.60. .To . . . ' . . . ·• . . . m:ini~iz

possible sp.eculation by unwit.ting per~·oJis., ·~nearlier terms of refer. . 

. ence t"~ the base, such as .."Watertown", "Grooi:n ·Lake",·· "The RaJ:?..ch

·etc;. , were ordered eli~inated from the vocabul~r·y cif OXGART_~cl_ea

personnel. . Henceforth it was to ·be r·efei:"-~ed to si~ply as. "Are·a 5~"·

the official ·AEC designator for that" portion of -the:Nevaci~· TesfSite. 

 . . . ' .· .·. . . , . 

Age~cy interest in the base, i 


. Table_s.of.·organization.were drawn u:E>·-bythe Operations and 


Ma~~riel·Staffs of DPD for initial in'!-nning. The first ·T/0 for t~e 


....... 

.. 
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operfiting detachment called· for 70 personnel.' Personnel levies'
. .

'w~re made 
4 

on. the 'USAF 
• 

for the va~ious 
. 

military 
' • 

specialties 
• 

n~ces - ·. 

. . . . 
.sary to man the. detaclir:nent; A ·ph<i.sing" schedule for USAF detailees.

was worked out,. timed . to ·the estimated: a.rrival . times the' A-12·. - . of .

aircraft. It was planned ~o have people identi~ied by 1 May 1961; 
. ~ . .


n!l_cessary c].earance_ and processi;tg by'.l August; .in pface at Area Sl 

by· bc.tober, and ready to begin train~ng on· 15 March 1962.' .. . . . .

'The Air Force personnel·wer.e.carefully selected· prior .to 

noml.nati.on for duty with CIA,· as in ·the case. of .the U-2 program. 

·:Because of'cfose ~orking 'relationship~ with_SAC in ~he.U-2 progra~;: 

a ~equest was ~e~t to that Coriunand. for. guidanc!l in the procure'ment. 

of a detachment c·ommander; SAG responded with. n'ominations· for a 

commarider and key memb!ilrS of hi~ staff; ~c·r~eried £rom the ranks 

 of the ·strategic Air Command. ·.. 

OXcART .Pilot Selection . 

Great emphasis .was put. on the· choice.·of pilots.. for ·the program. · 

(jertel'al"Don Flick.inger' was· tasked to ,coordi11ate the i;ne~ici:>l and· 
- . . '

.phy:siolog~cal.criteria. Oper~tional ·r~quirements were established. 

 b.:y the,·DPD..operations staff. 'TJ:i.e pilots ·had to,· demonstrate outstand-' -. . . . . . . . . 

· ii;ig pr~ficiency and professional competency: They.'had to be jet .. 

' ' 
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fighter pilots with cer.tain mandatory experience qualifications: in. 

· thif fatesfjei:' frghter a.ire raft. Tney had to b~ ·emotionally ~table, 

.well·motiVa.ted, enthusias.tic anQ..pos·seSsed ~f. ·good J;>ersonal. liabits. 
. . . . . . . . . . '• . . i 

It was desir.ed that they b'e between .?5 and 40 years of·age; under 


six feet tall a~d 175 pounds or less in \Veiglit. The size qualification 

:was. dictated by the size· 0£ the A-12 cockpit. {Se.e .overleaf ·for vie.;.,.. 
of .pilot iri cockpit,) Air Force pilot fiies were sc;reened quite care.-··

., . ' . 

. fully for poS.sible candidates a'nd a. list of pilots .was obta·i·ned. ·Back

ground inv.estigations and security asse.s·smerits· eliminate<l..some.'. 

Psychological assessments and physical.e:i:Caminations. eliminated'. . . - ~ . . 

others, All remaining nominees_ ·were given a f~nal review by the. 

Agency Medical and Psychological. Staffs prior· to. final can4idate 

·selection. 

'Pre-evalu<!.~ion . processing . ;resu).ted in sixteen.p.otential pilot".. 

'•. ··- ' . 


nominees. This group. underwent an intens_ive. seci.l:i:itY, and m.edical 
. .. .. . . 

... 

•· 

 scrut.iny by the Agency. ·Those who rema,ineq, were. then approached 
. " 
to ta~e empl~~~rit . with the·Agen~;· cin. a ve~~ h~~hly c~s ~tfied ·pro>.' . . 

.' 

ject involviI;,g a ;,ery a..dvanced aircraft: In November," 1961, commit'-'. 

. n_ients. ':"ere obtained from five of the group: The :>mall- numbe.r re·cruited. 

required tha_t a -secon.d .:;election process be und~rt_akeri. Qualifyin'g ·. 

49.' ·•. 
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sta:nda."rds ..;ere n~t relaxed; but administrative p:rocedu:res were: 
! 

revised· to . tlgh);en:up pre ..evaluation p~cicessing. ~jid spe~d tip pilot . . . . . . . , . .. 

·candidate:identification. 

.Pi.lot selection :wa_s c;onduc.ted :under t!ie cove~ legend of 
11establishirig selection. criteri~ for -spa~e crews".. Arrangements

·were made with the . USAF . to ef£ect appropr1at.e .. tra;,,sfers . and assign. . . . .. ·.. . - . -· 

Ill'e'rits to· ·cover. their traini~g. arid l~y .the ba:si~ for. thei; ·transltion 

from military t~ ei_vilian status. ·Pilot" conipens~_tion and ·insurance 

a:rrangemeht"s were·.-.si.Inilar to that for the u_~2 pilots. 

Only· one furthe.r st~p rema:ine~ b~fore a pilot would ·be brought 

int.6· the operational phase of tlie ·program.·.. Following. the Powers · 

bi.cident, an Overflight Panel had·beeri e.stablished-under the·Director . . . ' . . . . 

of Sec,;_rity to grant.the . Ag~ncy's . final approval or disappr?val on . . . 
. ; 

e~ch.individual irom ~ risl<:-of..:capture ·and ass~cia"ted consicleratiop.s 
. . . . . . . . ' . . ·~: . . . . . . . ' .. . . . . . . . .. . ·_ . 

standpoint. .The panel-had ,'represe?-tatiori from "the Office of S.ecurity; .·

CI:Sta,ff, .M:edical Staff,· TSD, ·.OTR; and Project· Headquarters .. "The. 

Pan~·l met·periadically .. the IJ.ext two years . until the· i.riitial pilot·com-.. . . . 

' . 

.-'. 
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·,Bu,lld~·u.p;, Area; 51 


' .. 
 ., 
.'.The .Are~ 51 phy!lical build-up in 1961 s·aw compietipn ofthe· 

. . - .' - . 

s; s'o·o-£oot c~;,ci"ete r\.inway, 100 'feet. wi<fe for c_osj; ·sa"ving purpo~es .. 

".versU:s ioo feet for militar-y ·runways.· Ti,re·e sU:rplu~ Navy hangars.· 

.were ~btained,. qismanti.ed and erected.on the ~orth side of the base.· 

Surplus Babbitt .housing -was located on an old Nary instal1a;t1~m.
. : .. . :· ·.· . . .· ... : . ..... . . 

· Slightly·over' 100 
. 

·orthese builgings 'wer~ 'transported to A:re.a.51 and·· 
. . . . . ' . ; . ' .. ' . ~ 

-: made..-:ready for o·ccupancy.'.- The 18 -~iles of road paving wa:s .i:l~o . . . . . 

·completed· in 1961-. Since commercial power was not availabie,. addi. . . . 

.-tional 'generators were brought in to Pl:'OVide the_ electricalpo\lfer .. ·.. : .

..

 

. " 

... ·.." 

•': ,:i.• 

..

r'equired by-the growi,;,.g installation. The fuel tank fa.rm wa~_ begun~ ..

in 1961; . 'and . . cori.str;,.ction. was ·completed 
- . in early-1962· with' a capacity

£or-1, 320, OQO .gallons of fuel. · Ware_liousing and shop spac~ was._ pro- :

. . . 
. vided, '. eit!ier by new .construction-.or rehabilitation of older ·buildings. 

. .. . '.. . . . 
Essential facilitie·s .we.re ready in time.'for the forecast delive.ry 

. 
dat~ 

of Aircra;ft . No.· l in Augu,st.1961.'·- . . ... 

.Delivery:Schedule· Delay~ 

.Lockheed- re.po.rte.d in January .19.61 that tooling p.roblems were. 

being solved_, but that 'the mate.rial 'delivery-sj.tuation :was a dismal'.. 

pictul'e. In particular, titanium wing extrusions· -;vere fa.; behind' · · 

.. . . . . . 

,,.. 

... 

.. . 

i ·, -

'',•.• 

51: 
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delivery sched1,>l~. Without material; Lockheed· was unable to .work·· 

. to-a· :i:>rogranirried manp"ower.le:vel.- At. o~~ point,· fo·March l96i~ 

·_ocl.y" 2Q% .. of.:th~ labor-force was able 
'•. 
to work on fabrication due . 

to material sho.rtage; "In one of his.. progress reports., Mr. Johnson. 

wrote •·, as . follows to Mr. Bissell:

"SchedW.es. are. in jeopardy on two "fr6nts.. One. is in 
th;e assembly of the wing and the· ofher·is in satisfactory . 
developtne.nt cif the engine. Our. evaluation· shows that ea.th" . · · 
of these programs is .from 3 to ·4 months behind the current . : 
f!'Chedule;i While every effort is being· exp·ended to."make up . 
much of this. time, I would be greatly amiss not to· state 
these facts, .so that excessive overtime is not a-pplied at· 
gr!ilat _cost in .such .areas" as development.of facilities at the 
test area. And the.re may be other..important vendors in 
trouble trying to .make ·the initial schedule. " ];_I . 

Mr. Bissell responded with the following·sharp message:. 

"Johnson from ·Bis.sell•. : 

11 1. . I have learned, of.your expec"t:ed.additional d·~lay 
in.first flight from 30.August.to 1 December ·1961. · This-news· 

.. is""extremely shocking on top. of our preVi.ous. s_lipp~:g-e:from· .. 
·May to August ·and .my understanding as of.our ~eettn:g ·. 
19 December that the"·titanium ext rus"ion p"roblems were : 
·es"sentially overcome. 

"-2. In addition tc:> tli.e problems· in c:iverweight and· 
effects on .performance uncertainti~s· in the· A. ·R. field,.. . . . ' . 

l/. .oxc~l433, 7 March"l96l.. LAC Prog_ress Report #18· (filed i11: 
- Pl'R&D/OSA filesi; 

.

... 

.,
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.".and ·t~e''extreme. difficulties. being ~ncqunteted ·~y ·otli.er .. · 

· contractors, tiles e delays. caus:e.-me to question. th.e 


ci.es.iiability of ·continuing the r€'.c.onnaissance ·version o{. 

· this' .aircraft.· · · · 


11• 3. r trust this is the last. of such disappointments 
short. of a severe:earthquake in BU:·rbil,nk; .·On "that assump-·: 
tiori i p~esume you ·are·work1ng·.round the .clock· t.o complete. 

.:the wing .a:ssemb).y and wili." employ ail re.asonable short. cuts .
.to expedite'c<irhpleti.on of the first several airc.raft·and "re.:. 
covery of deliv.er.y· schedules ASA.P: · · · 

114·; ..I ~hould ·welcome your. rero'a'.rks oh mea~ur~s 

you· are takirig to prevent skyrocketing costs due· to. thl.s: 


. delay both .in Burbank and .other: 9uppiiers on fu:e s"tibJectS 

ofb"uild-up at the ..test site, personnel acquisition; oveJ;

time, etc. 


·. -' 

 

. : 

115. I ·am a!lXious also to explore the impact. of'the 
··highly-accelerated flight test program of·this additional 
delay.. This has become an item o.f ·major expense. and_per
haps·.need be replanned on less costly basis. 11 l_/: · 

... 
It was .imperative a.t· thi.s point that Project Headqtiart·ers · : 

... 

....

. imprc;:ive its capability ,t_o monito·r airfram_e dev~lopment-against th!l.. 

fiscal .and ~iming requirements.· .I~ :.....a.a·. decided. to employ, a iop-l~vel 

ae:t'.onautical. engineer, to be -resident at tl:ie contrac"t~r•s. facllities, 

who -~ould monit~f ·p~ogr_am ·Pr9gr·e~s and.sub~it . . 
technical . . . 

reports ... . 

.,.. In Ma:;.1961.an _experienced in~plant:represent~tiv~: of_the·Agency'.~s: 

i~stalled..and his ind_ep:endent reports~ k~pt th~ p.rograin-tech~ical staff . . . . .. :. .. . . . ... . 
..
." abreas·t cif qev'~lopments at Loi'.kh~ed o;i. a mora tim.ely b~sis. >· 


.. 

}../-· APIC 8511, 7 March.196i.. ADIG•.to BEIGE. 
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T6 irn.pr?ve. d~live;y of titanium a ·Headquarters team: Visited· . . . . 

Titanium Metals C~rporation ( TMC) dir~ctly to i.nipri;;s ·on .its 
: . ... . .. . 

p·~e~ident·the higp:_;,_ation~l objecti~es and.priorify of the OXCART·':· . . . ' . .. . 
. . . 

progri(l.m•. Fuller cooperation was· promised .b:Y the titanium supplier. 

In, ·M;ay L\)ckl).eed ·repo~ted that sufficient· sh.eet.metal was ori·hapd fol;' 

(!a.pa.city production; bui:. that ell'.trusions were still .giving troµble. 

The fir.s,t flight 
. 
Jor . . 

Aircraft·No. · 1 was 
. 

now·set for 5 . . Decem:b~r.1961. 
. 

·concern• was ~gain expressed with the si:atµs of engine development 

a?-d·possible 18;te· deliveries... 

By mid-year, fabrication ·of·the . first airframe was ln hand. .. . . . . . .. . . 

On 11 Septe~b,er, Pratt & 'Whitney info.rmed Lockheed of their con

tinuing difficulties with . the J ~58 in terJ:nS ·of weight, delivery and . . . 

performance. Completiofi . date for Ai:r.craft No. 
' . . i by n~w.had slipped.· 

t~: 22· De~ember· i.961,·: and fJrst flight.27 Feb:ri.iary 1962. · In order to 

mee.t eve;, this· last date, a substitute .engine would b:e .iiecessary .sin,c.e. 

the·J-58 :wo.uld notli.e ready.. . It was proposed tl;lat a P·&w J-7S engine, . . . . . 

designed Jar th.e F-105. ano flown in the· U-2; be u:s°ed for. earl~ . flights.
. . . . . ·. . 

.Tl;le engine, along with c)ther comp.onents, could be fitted to the A-12 ; .. 

airframe; and·it ~ould power. the air~raft.safely:to altitudes'up t() .. ' 

50, 000 fe~t and at ~peeds up to Ma9h i· 6 . 
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Adding .to the <i-ng~ish that each: siipjn~~elivery caus~d at' 
. - . . . ' 

Project:Hea9'luarters wa13 ~he.·accompan:ying increas.e in' ca·st.·"On- · ., .

 .

· ·

 

· ·

 

 

 




 

t 3Nove~ber..196°1 the· tot~r proposed targ~t price for 10 A-12 ·•aircraft·. 

.· submitte.d by the contraetor .·had ri~en 'to·$i6s, o.oo, aoo:· 
The J -58 engine development problems·;£ . . ' . . . pratt &·Whitney were ". '. ..• . . '•, 

. di13cU:ss~d·~n . the· preceding pages of t)lis chapte~. 'Tl;i.e~e te¢hnical · .: · ·· 
:, ·' ,-·. ' '•· .. . - . ' . . . . . . 

problems were to persist .on ~ntp 19.61 'and .beyond, with slow . . . . ' .. prog~~'ss 

in s.olV:ing-.them. The spiraling·cos.ts attending.the engine.development·

program, was· also causing. concern.at Project Headquarters. Pratt&· 

. . . - . . 

.""Whitney, in submitti.n1{,its cir.igina~ cost estimates, ha'd sadly esti 

. ·mated·on the. low' side.

.: ·In Jariuary 1961 the Navy.and.th'e Air Force entered')nto negoti.a~ 

ti.on for.direct funding of·the J-58 development 
~ . - . program. 

-
·This,.: in . 

effoct, :·redU.ce.d Project Headqua~ters' funding. requireinent~. How

ever, by·May1961, the·~osts had again risei:i. The production ·cbst 

: . 

of .the 30 englne~.w~s no.v· estimate"ci at.over $45 million, _and b~· 
·... 


Septem:ber·19·61, ·tlie . costs -· . had . -increased 
' --. to . over .$51 rn:nlion.. . 
.

The Air Force accepted a great.el'. financial· responsibility in.: 

"."eng~ne proc:u:r:i:nent hecause"·of.its in·volvement in.J;he AF~l2 pro:gra~. 

I~ was a.lso: !i~i:i'.'ing many t~chnological])en:efits i:i Ci~er.Air ::forc.e. 
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programs;. The Navy. continued.to provide··funds for.sir>?-ilar reason,.-;. . . ' . ' . . . . .

.J:?espite Jhe· magnitUde.o.f its dev~l.!:lpm_ent· problems a~d the cons e. . 

. quent 'cost in"cr.ease, the J-58 engine ·was stln ·e-0nsidered the ·only 

.pr·ope_rfr· sfze.d :propulsio,;.sys_t~~ fo.r .the ..A~"IZ family of aircraft.· . 

. !£ the contractor were tc>-.be ·h.eld to the terms ~!.the· contract, 

 : the cokpa~y\;,•o~ld have indeed b~en i.n se:.riou~ fin'.1-nc;ial ·jeopardy: · . 

. It was a.~ m"uch ~o:the interest of the. Governrii.e;,_t: as ·to the.·company. 
·. . .. ··. : 

that·s.uch did·not occur. Theadditie>.nal 10 engines requir~d for 

"the AF-12 program afforded .the· opportunity .to, r·ene'gotiate the. 
' .... 

existing engine procurement c()ntra~t. ·.The contract was. arp.eride.d
' . . ' . ·.. . 

.. . . -:· 
: to ·permit rep"ricing ·the 40 engin~s at ahigher ~it levei..' The. re°vised

ceiling pri~e would guarantee ultimate. rec;overy t~ Pratt. & Whitney 

of all.. the. pr jected qverrun. 0 'Th~ net: r.es.ult ~s that·Pratt &. Whitney. . . . . . . . 

·:would,-not· run the· risk of defaulting on .the. delivery of engines. It· 
. . 

would also result in P&W deliv13riri.g the 40·engines Vl(hhout_a.pe:imy. . . ' . . . - . .. 

. . p~ofit." An account. of the ri:e~otiati~ns -~nd contraet action i.s ~ori-· ·· 
. ii 

: taitied iti Annex 128. 

;• . 
engine co11tractor d':1ring these· trying days,· and·in one instance 

.!.f.."oxc~24.o1; 17 OC:tober.1961. .Pri"ce O:v:~rrllil·o~ P.ratt ·&;Whitney 
· ·Engines, Contratt No, TT-1002. ..:·: 

.. . . 

. ', 

~--· 

' . 

.

 , . 

:  
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. .. 
_stroi:i.gly ..recommend~d to Pratt &:_Whitney management._thai: ...· 

. . . . ' ' .· 

. reorganization· was necessary•. Pratt:&" Whitney' produc;tion._f~cili.tie1f"' 
. . . ,:.;

·were-in East Hartford, Conneeticut, and its research and deve.lopment 

fac"ility . was ·in West Paim.· ~each;: ·Florida. . "."In view.,of·the apparent · · 
. . · . ... 

s~gnation of the prog·rain,. partic.ularly in.-acc:iimulatin,g mep..ningf\l~· . · ·. . . - ' . . . . 

engine test time, "Mr. Biss.ell; as _:Pirt ~£.his strat?gy, re~omm~rtd'ed., · 
. .. . .. . . . . . ..· 

iha.t p;imary development w'ork be c.o-located with"pro:ducti:on·in: 

Connecticut•. He concluded:his l!ltter of 29 Novemb~r :19.61.-to Ptatt _-& 

Whitp.ey's ·General Manager, Mr. L. C. Mallet, with the following: 

"In :vie~ of increasing n~tional. artd international:.· 
emphasis on high Mach number manned flight~ it must' be . 
clearly understd_od that this customer as .part of th~"de
f'.ense community·is obligated to examin~· and· re-examine· 
all avenu.es leading. toward the expeditious and ·economic . 
realizati6.n of this goal. · In thi.s regard,. -the ·contr.actor's 
progress and performance must_b.e.and is.·reappraised 
continuously in relatfon•to the progress achieve!l by co~

. ·petitive p·;rograms." 1/. · 
'· . . 

Pratt &- WhHney was· already .responding. with shifts in _managerial 
•' . . . . . . ~- .....· .. 

pe~s~~nel to and withiri.-the. Florida facility rather ·thaq re.location to . . . . . . ' 

 • Hartfor.d..· Defilllte i~pro:veinimt ·began: to .appciar in the: engine d~.vel_. · 
'.·· 

·opment mana"geme;nt picture.·and the tactic of relo.catian· t Hartford 0 

...... · 

ii OXC-2661,- 29 N~vember-19bl. ·Refocation JTllD-ZO Engine 
':" ·Developm_ent· Program. See.Annex 129. . ... 
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·In a(!dition,. and _as a. result o·f.ffoadquarters· p'r.ess;,:re. . . . 

. .,t9 get the..program moving, two other contract~r ·r!"or.ganizati;ns w~re: 
' . .. ' ' 

"implemented," Sub;tantiai.increa.ses i~·engiri~ering.manp~wer'and . 

.test facilities· availability were"undertaken by Hamilton Standard DiVi.·:. 

..sion (fuel controls)·and Vickers Inc•.(hydraulic pumps)~ both subccin

tractors to Pratt &- Whitney~· These ac.tions_ were· in;xplemented in the· . . . . . 

·'.Fall . of 1961 and in Ja,,;uary 196.2 ·respectively
: ,. 

•. l9.62 . . .
l3y.Dec.emb~r

' . '

the-~e efforts had resulted fa stibstantfal-impro~e~e!).t_: Fuel-c_ontrol; 

hydrauli'c pump, and engine turbine durability had each increased to 

the point 0£ acceptable operation at their ·extreme 
. 

temp~·ratu;e . e~virori-.. 

JI1ents for fifty hours., After integration of thes': improved components 

into.the engine as a whole, the engin~ satisf~ctorily COf'1pleted its 

fifty hour·preliminary flight rating test in janua.ry i963. (See overleaf 

; .. fo';r picture of J-58. engine on test.stana.J 

" Events of 1962-1964 

Detac·h~ent .l; iIZ9th·(USAF) Special ·Activities_Squatlr.o~· :Established · · 

. ~· ..
While awaiting. the iockheed 'flight test phase to begin ·in early -_ ·.

' . . . 

_1962,, the operational detachnlerit 'was taking :f'.orm. under the c~m.mand· ,. 

 . 

·-·· 

.

\ 

r 
,• 

. . 
...'l'
'. 

I . 

.1,. 
\ t. ·- ·

·of Colonel .Rober~ J. Holbury,. US..(l.F. Colonel H~lbury'.had b'een 
' . . . 
rfi(;:c;>m~erided as the Commander.~y Headquarters, t)..(l.C.· In 

c6~~i;,,ued 

... 
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58 . ' 

. " 

'f'.OP SE'CRE'f'.'..: 

;... :·.
: 

http:janua.ry


-co5492927 


I' 


.. 

-,~--.,.,.,-:-:i"';:'~:'"·-:" . 
'.·~0. ' ..r."" ···. 

---·-·-·_.-·-.-+-r-.-
'"'. 

'it'<"• 

~· . 
.~... 

"'"'-·· 

1~-
t, . ...,. 
i.:. .. .
,,\.-., •l..:· . 

"-L~ 
-.;... 
·~ 
~-·· 
~,~--

--.--.:.._______ 
:--: 

\ 

'. ,· 

.. .. 
·-0---;.-~----



C05492927 
1: .· .· 

'·.' 

...

'·.·.WQP S.ECRET 

... 
Novemb.er 1961, he a~d his .. sta~f·ha:d been given Jievetal days; bI'iefin:g · .

.at .Pr.oje.et":Headquarters, .·His chal'.te:r. is apj;>ended a'~ .Annex 130,. · 
... , .. 

The. previous-~hief of Base, :.a.·, staff employee,:: 
,. . . ~----~---~ . ·.. · 

· c'ontin:~e!l at the site. as· Deputy Commander fot· Support.· . 
' . . ' . . 

Key staff llersonnel were first sent' to A~lZ grounc) Sch.col at. 

Burbank' and to F.-101 training> The :f:'-101 most. closely.approximate.d 
'·'. 

· theA-l2 in.flying chara,cteristics-~nd was ·equipped with·tw;_afte+--.. •. . . ' . . . 

burning engin_es. As un,it ·t:i;aining would.de;,.elop,' .'the. ·F"lOl was to 


serve primarily as a trainer.for the A_-12..pilots •. and •focondly as a·, 


"cha"se aircraft to mo~itor A~l2 take-o~s, .:i;efuelings, ·a;,,_d la;,.dings: . 


"He_adquarters' planning for detachment_ training called .fo_r 


;,several ~pes of support aircraft .to- be· suppli~d ·by .the;.USAF·. · These 


included, e_ight F~lOPs for training, two T-33;s· for proficiency· flying, 


.·
 

.' 
a .C-•13.0· £6r; c·argo transport,_ a U.-3A. for adblinis tr.a.tive purpos.es, a

helicopter .for.sea;ch"a.nd r~s.cue 'and ·a. c~ssna~1sci fol' liaison U:se: · . .· 
. In addition, .Lcickh~·ed ·provided an ·F . . ~104 to. a.ct as· ch-;,_s eaircraft .. dur.-. . . . . . . . - . . ,' . 

. . 
ing_ the A· 12 flight 'test period, . The s.upport'aircraft began ar.riVing. 

in the Spring of 1962. 

... _Ma.in.ten.a.nee.of the support aircraft was· to :be ·accomplished ·a.t 

Area 51•. Addi.ti.onal pei:sonnel W1>re required, .and fa _J11lr the. staffing:

' 

.- . 


. ' 
-~ 



 

. ! ')', 
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•. 

compl'eme.nt at Area 51 (also referred to.as Staticin·D within' DPD .to 
. . ' . . ' . 

d~stihguish it•fr~m the· U-2;detachmerit~) increased to 1~4.positions:', 

?l,fost of·fue·new positi()nS reflected the needs to maintain the ·suppo.rt 

a1rc:raft. ,,.·

.In.January 1962, .an agreem~nt was· :reached with the Federal.' 
., . .. . ·.. 

Aviation Agency that expanded. the restricted air space in tho:i vicinity 

of Area .51. 'The pui;pos e of the restriction was· to prevent unauthorized 

aircraft from overflying Area 51. Certain FAA air traffic conh:ollers:. 

were cleared £6r·-the OXCART Project. .Their fiinction was to insure 

that th.e unauthorized aircraft did not violate the order. The.restricted· .. , 

air spac;e was ·expanded .in subsequent years a~ 'the :A-12 began flying 

longer training ~outes over the continental United States.'. :The exp~nded. 

ir space restriction was nec.essary i:o allow the 
' . 

A~l2 to ciirn:b.. out to'. .

op<br~t.ing altitudes unobserved by other ~ircraft..·This 5ubject wi.11 
.. 

b.e 

reated. later in more detail.. 

B':r:iefi':'g.s were given to the North American·Air Defense C.ommand 

to prepare them .. fo_r .. the flights of the A-12. The· bri'efings and de·ara~ces 

~ere necessary to ,PJ;"~clude air _deferis~"fighters .reacting to the ·appear: 

ance ..of high-sp.eed, high-flying unider;tified aircraft~- Procedure_s·were ..,. 

establishe'd.with ·:NORAD 'where])y A-12 flights ·would not-excite. ai-r Clefense . ', 
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.' aler.fa -and air:def~n.se system rada:i.• stations .would not ·rep~rt oi

qiscuss the:app.;a·r<>-nc_e of this high.performance aircraft_-on their. 

·: radar. scopes, 

.Refu·eling cone epts req~ired. pi;epositioni_ng of va~t quantities. 

of fuel. at certain points outside the United State~. Special tank farms . . ·. . . . . . . 
. •,' 

we~e proiirami:Ued a~ Beale Air F~i-ce 'Bas~, CaUfornia; Ei~lso1{Air 

Fo.rce Base,. Alaska; Thule Air Base, ·Greenland; ·Kadena Ai.r Ba$e, 

·. Okinawa; and at Ada,na; ';I'U:rkey, Since the A-lZ used specially refined 

fuel; these tank·fa~s were reserve·d exclusively for use by the."- ., ' ·.. 
. . 

OXCART prograIXJ.•.·Very small detachments of technicians were· 
·.. 

. . 
installed at thes·.e locations to.maintaii;i the £17el storage· :facility and . 

·.· 
arrange .f~.r periodic quality. control ·fu~l tests. · 

..Fir~t Flight._of the A-1Z 

At. the Lockheed-B:urh<i.nk plant, 'Air7i:a£t No• .l (se;rially n~b·e~ed 

lZl} had' ccix;nplete_d.ass!'lmbly; U was· give:i: its finai·tests <>-nd c.he11-k:ou~.. 

'during"January and "Febr~ar~; 1962.. Wl].e~ the-engineei;ing test.s ..were .. 

completed, th.e aircraft was partially disassem.bied ·fo.r. shipment -to 
' . 

Area 5~. !t'had bee.n established ,;.ery ~arly in:_oX.CART planning that·.. 

:fo.r. p~acti~al reasons: ·i-, e;' i~a.de~uate-ru:.i.w~y;. the A~lZ. could not fly 

"i:rom the Burbank inanufactUring facility to' th"e test site. The z:noy.~m:ent;··... 

,• . 

.. 

., 

. . ' 

·.· 

'·' 


... 
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of the· f)lil~scale AR. test model had ·been succes.sfully accoil1plish.ed 
' .. . . . . . '· ·, ,· . 

Via;· a>specially-designed ·trailer. truck. ~ve:r 453 miles .of highWa.y in.;· 

· · . Noveinber·i9·59. ·,A. thorough. s":rvey of the route was made in Jurie'. . .. . . . . . . .~ 

'"1961, ~o determine· the 'hazards and=problems .of movb1g the 'actual 

aircraft. It wa~ found possible to. ~ov:~ a p~ckag~; <vhi.~h·~easured 

35. feet.wide .and' 105 .feet long, without ma~or difficulty. Obstructing· 

roa.d·.signs.,had to be. removed, trees needed. trimming and som.e .road-.. 

· Side ·earth banks required .ie·veling~ · Appropriate arrangements ·were .'. · 

made with police authorities and local.'.officials to accomplish the safe 

• 
. transport.of. the airc.ra.ft. · The entire fuselage; minus·w.ing.s, was 

. ·crated and .cov.ered, loa:ded on.,the special-design' tratle~ and moved. 

·out.c;>fthe :E\.~rP<l.nk'pla,ll.t on 26February1962. It arrived at Area. 51 

=two d;i,:ys l,ater. (See overleaf foi:' enro_ute picture.) 

· · : . ·R~a~·se'mbly of the a{rcrafi: ~s accompli~hed and the J~75 . · 
. . - . . 

" erigines·installed in preparation fqr.gro~d ..:runs and .taxi checko;,t's." . . . 

prior to flight 'test. When £uel was: piaced in the 'tanks, n:umerous leaks 

. developed, .many of a dangerous .nature. :· The s ealiii.g compounds .. . . . . tank . 
. .. 

had failed in large areas'..due to no~-adherence:to the .~etal~ H was" 
. . : . . . .. . . . . 

necessary to ·strip the tanks .of' the faulty s ea1fng compounds .and ·reline : . . ~ .
. . . 

the:r;i with '.new mate,rials; · First flight ,;vis a'..g'airi. delayed~ 

".

. ·

"62. 
·; .,. : . . 

. •.' 

'f 0 F · S .E G R E '3? 

·.. ' 

. ..~ ...· " 

,i .. 
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Lockheed turned to_ a fuei Unk s~aling compound that" would . 

. . be: satisfactory for early' stage flight testing" and repaired· th~ air

.~raft's fuel tanks •.. ·On 46 April 1962, :Aircraft. lZl made its maiden 

flight of some 40 minutes,"·and it performed.. satisfactori:ly.·. . 

Qn 30 April 1962, the offictal first flight cif the OXCART ~irc;-<l.ft . 

 . ·occurred,' witnessed 

. 
by Project pers.onnel . . ..· * . . 

led. by Dr. 

. ..... 
Herbert'Sco,ville, · . 

:. Deputy .Director for Res_ear'ch; · r·epresent'.'tives ·from. co:operating 

.· · · govermnent cagenCies, and .Participatirig contract01,•s. T.he aircraft, 

· .·pil~ted by L~ckheed test pilot,. Mr.· Lou~~-~h~lk, .took off at 170 knots,· 
• 

at..a g~oss·weight .of 72, 000 pounds,. and cli~bed to 30; OOO·feet alti-. 

'tucl:'e. · Top speed of 340 knots :waf? . attained. · After 59 minutes of . 

flight, the air.craft landed. ·The !)ilot reporte.~ the. ~irc:~aft responded 

. well and was extremely..stab~e. Mr. Johi:ison of"Lockheed reported 

it.to be the smoothest o££i~.ial' fir.st flight.of any aircraft·he had· de;. . . 

. " 
signed or tested. On its second flight,. 4 May 1962, ./\.~~craft 121· 

reached .Machi. l; On both flights, 'only: ~inor proble~s were· 

.. '· 
.reported·. (S~ie overleaf for first ~ffici.al fli~ht ~ictu;~.) 

. :· . 

.·

·; 

* :Project Headquarter~. fcirmerl~ ·D~v~lopment Projects Division·· ·. 
in ·DDP, ·was. npw the Office. of Special Activities under the 
Deputy.Director for Research~ · 
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Mr. John A. McC~ne (who~¢!· succeeded·Mr,-.Duiles· as DCI 

. iri. November 1961)· 
. 

sent the . follow'i.n~ messag~ of. congrat\llatioii.s: . .. . 

"To Mr.-.J0 hnson from Mr~· Mc~~ne: ... 
11· Have .been"brie£ed by Dr.- Scoville-on the events .of. 

last Mon?ay. · Wish to extend my'best·wishes fc;>r c.ontinueP. 
"ii~ccess;::: Now th.?-t we_lia.v:e .the init_ia,l· flight accoz:nplished; 
t ai'n: di'r~cting every effort be made· by this Headquai:ters . 
to expedite ·all aspects of pr~gram· in order to -attain an op~ra-. · 

..·tional'posture as ·soon as possible. ·_.Please· pass· to those who '. · · 
assisted.you· in this accomplishment: my' per.s·otial apprec.iatiort .. 

., .. for a job".".wei1· done: 11 y · · ·· · 

By now, the Pratt_.& Whitney J-58 (JT11D-2b mo.de0 engine_ 

·.development progr.am was in .an' inten_sive -ground endurance. testing. 

-.·phase  preparatory to flight.quaiificatipn.' Four· SO-hour 'preliminary. . . . . 

endurance engine tests had ·been· complete-cl •. ·T.est time ac.cumulation. 

reflected the following figures: .. 

Tota](:. Engine Tillie (Various. J;.,'58. c~aj:igurations) 3, 883 li:ours 
:Aftei:burner. Time· · · · . · . ~- . . ' . 548 •II 

· JTllD-20 Configuration T.tme · · I, 030 II 

Mach_ I. 5 Tempe_rature Time 398' II. 

Mach 2. 0·'.1;'.emperature. Time . 243 " 
23; ....Mach 3. 0. Temperature ·Time . , 

Maximum. Tur):>iI).e· T'emperil,ture ·Time -. 276 ·11 • 

:·. ~hgine Time· With Automatic Cont:x:ois. 295 ... " 

. Significant progre.ss was being m:ade in probl.e~ 'area,s such. as· : 

hydraulic pump durability; combustion temperatu~e" dist~ibution a.s . . . , ·. ' . . . - . . 

_1/. AJ:)IC'07.37, :1May1962, Hqs to Lo~kh~ed.Airc.r'a.ft Corporation: 
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it affected turbine.dtirabtlity, 'and engine controis' d.evelopmeilt. 

·. 
Additional faciliti~s were· authorized.. to accelerate devel.oprµent a:nd . . . . . . . . 
7
enduranc_e· testing. · Production e:ngines appeared· to· be o;,, . a firm . .. . ' 

·s·chedule, and the first production"emgine was .deliver·ed izi August. 

Aircraf~ .No. 122 was delivered tci Area ·Si ~n Z6 .June, .·It 

~pent three. months. ~n AR testing ~bef~re en,gt~~ i~sta,llatton and final .. 

assembly. ·Aircraft No. 123 az:riv~d . . in August and ·flew:in October, , . . ' . . . .. 
f' • • • • • • 

. " 
• • • • • • 

The ·tWp;.seat trainer A-12 ·was deliv~re.d in November 1962. · It'. 

-~s-tq.be .used ~o train OXCART Project pilots,' .'it had b~ei:>. tntended 

.. . . . . . . 
:that it alsq be powered by the J-58 engines, However~ J-58 engine· 

delivery delays' and a desire· to begin pilot trai.ning. ~oncurrently . with · . .· 

fiigb,~ test prompted ~ decision. to install ·the smaller erigin,es.' -.· . . ' ' . ·fr'~75 
- . .... . .. 

,-The.otrainer. flew initially in January, 1963. ~ircraft No.· i24 ha·s 

.remained . the oruy A-12 to be powered by the ·J-75. -The fifth air~raft, 
. ·- . '• 

• • • • • • • • • • (lo ••• ' 

to be delivered'·in'l962, . . No. ·125, . ·arrived at the Area . 17 December . 1962.

The yea:i; 1962 witnessed. the establis~ent of fue So.viet p;resence
'· ... . . .. . ·. . . 

. ·: 

i~.·cuba. 'The ... U:-2's Were ~aintairiing a regular' rec.qnnaissance vigil.. 

over the island; and it vias on one.of these ·mts sion~- in Octoti.e.r that 
. ··. .. 

the presence of offensiv.e m,issiles ~as disco:...ered.. Thereafte"'., ··. ' .' 

U~Z .r·econnaissartce . increased.:and on 27 October·1962 an Agency.
~ . . . u::z 

:· . 

: ..... . " 

,. 

:·

·. " 

,, 6? ... 
'· .. .. '·

."" . .. . ·'! .".! :. B't"' i1Hl . . .11anu avia r.:.::ir 
"
.. 

. 
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'(flown by a SAC ·pilot on· a ·SAC-di:i:ected" reconnaissance . . . . . . ·mi·s.si.6n. ove:i: . 

· . 'Cuba)waifsh~t. down ·by a su:i:fa~e-'to-a.i~ inissi1e. _ Th.':':p:i:9spect of.·, .. 
..

..

·:·. 

_

.. 

. .. ~ 

possibly 
. . being ·r·e~onnaissance. denie·d continued marfued,:high:a1tihic:i:'e 

. . . . " .. . .·. '. '. 

0£.Cuba·suddenly-appeared very real. ·The OXCART .program, a,ssurne.d. 

greater signific~nce tha.n· ever;...:~n~:its. achleving::an"ope.rational status: 

bec~rne. on.:. of __the hig.hest 
: . . . . .. . nati~;;,~1 prio;ities~

. At the·.close of 1962, the p:i:og:i:am had.two. ai'rc:i:aft in· flight 

. :..tes~-sta·tus, one powe:i:ed by two J-75 'engines. and the othe:i::With.one. 

J-75' and one ·J -58 •. A speed .of Mach 2. 16 and 'altitude of 60, 00 feet 

". had b 
0

een r.:.!'J.ched. · Auxiliary compon'ents. atid payloads had been fioV..U 

at low spe'eds, but· their' pedcirmance could not be assessed !u:i:ther 

Until.the ai:i:c:i:aft :i:eached design speed.and altitude•. 
• ' • ' ' • • I 

.. The p~imary ca~ses for the slow· sta:i:t i.ir the. fl~ght tes.t.p:i:og:i:a;,,; 

.. , · .wer~· th~· slow delivery ~f .engines .and. poor engine performance at". · 

. ·altitu'de. Instead of ·14.engi1:es promised fo.:i: delive'ry, 9 had been' 

delive;red in late Nov~mbe:i: 1962·. '. 6£.·the 9... only·4 could· be considered 
. . . . '.- . . '. . . . . •' : . . . : . . .. 
. for use in the . !light test pro.gram. At a time 'of .· greatest 1,1eed to reach . . . . 

· ::. an operatirtg.-~ap~bilit'f, .~he program i'PPea~ed 'to' .be it iis·.l~we~t ebb. 

"·At. the 'initiative of the .DPD Proj.:,C:t Offic~r;· the f~Uowing.mes"'. .. 

sage w~s prep~red to ~end. ~o t\J.e .President.6{:United Ai'rcra#.Corpo~ation:: .· . . . . . . . . . . . . . 

. ,· 

. . 

.

. 

·:' ... .. ..... . . \ 

...'' . ..... 
 .

li·o.r 
.. · .,

.. ·. ·.... 
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.i·n ~rder t<;> place pi:•e.ssure on UAC.top management: . 

. . . 
"Mi; Hor_ner· from ·Mr,· McCone: 

. . "I liave been advised that J-58 engin·e. deliverie& have · 
. :·b.eeh: delayed again due to· engine cont:i;ol pr_bduction· i?,robleni.s. 
·At this moment,. we have four engines with satisfa.cto.ry con·· . 
·trc:ils a.n:d one with a. questionable. control to operate two air
. c'raft: · By-·the ·end· of th,e year it appears.-we will have barely 
e~ough i-58· ei:igi~es to ·support the flight test program; ade- . 
qtiafely..Furthermore we have been for.ced to use·J-75 . 
engines· in ·airplan·es one, three and· four. 

' ·' .. - .. '. 
' 

. 
: 

1 '1 Furthe~more ,due tci various engine· O:ifficulties· we have' 
no~ yet·reache:d design-speed and altitude_•. Engine thrust and 

. fiie.1 con_silmpti·on-deficiencies .at present prevent sustained'.· 
" .. 'flight at desig,:, con\:litions· which .i~.'so necessary to complete 

developme.nt "of the complete ·system.: . · · . · 

. "This situation gives me the greatest .'of concern because 
of the critical. impcir:tance .of the program. It is necessary 

· that·the United Aircraft Corpor.ation, Pratt & Whitney, particil- . 
. . .. larly: the Hamilton Standard J:)ivision, place. highest. priority o.n . 
_ · ~e soiution of ~11 technical and production problems,.and. ass.ign . 
. -·to them the most senior and competent men within your com-' 

. binei:i organizations. · · . . . 

. "The :OXCA,RT prograffi. has b.een desig~ated of· the-. .Vll'!'Y. 
high'e'st national :priority and :r. cannot.'emphasi:z:e enough:the . . 
necessity of·its reachi;,,g_ ope~ational status .as: quickly a!l 'possibi·e· 
Would appreciate· your informing, me personaliy.: of your actions 
fuken·:to corre~t'these difficulties.,·, . -1/ .. 

~ 

· : . · · · 

· ·By the 'end of Janua.ry.1963, ten engines were available· at A.rea 51. : 
. ' ·.. . ·. " .. ... . 

" 

.The first flight .with °i-58 engines occurred. on, 15 ·January: 1963. 

1/ ADIC 9838;. 3 December 1962, ·Hqs :to.Un~ted· Aircraft' Corp; 
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.... 'Thereafter, all A·-12 aircraf~·we:;~·.fitted wit!; the J-58 engines.·· upon 

.,..d~liye.ry 'to'ir:ea:,51. ·:Flight .testing.,was accelerated and contracto>' ·. 

. . p~rs.onnel went. fo. a .thr.~e-.shift work d.ay. Wi.t~ each s~cceeding step 

. ·into the higher·Mach regime, new problems· were.uncovered.· .Tl:ie 
. . . . . . . .· ' . 

. . 
; 

. singl~ m()St important probl.em tha~ paced flight development of the 
' ' ' I ' • • 

•· A-12 .was the ,air inlet and its control. system. ·A impers.onk inlet.· 

·o! a.ir ind.t1ction.sy~t~ffi. is design~d to provid~ besf possible· ~e~o- . . . , 

dynamic performance over a ,;range 9£ supersoni.c Mach numbers ·.with 

a ·stable and steady flow of air to the engin.e, ..As flight testing moved 

into Mach z. 4 to.2. 8 ~eg~o~s, .the aircraft was·experiencing ·severe. 

inl.et.duct roughness ..A;,_ .improper airflow match. was occurring be~ 

tween th.e inl,et and the engine'. . 1t was also dete.rmined that ·impropi:ir 

·aerodynamic contouring . of'the inlet P,u~t·~a·s a: contributor.to the·.· . . . . . . 
·.. 

. . ' ' .. 
roughness •. Redesign: corrected the latter.· Investigation revealed, 

. . that .the· primary . caus·e of the impro.per airflow to the ~ngine was th'!' . 
: . . . 

·controls system which activat.ed: movement of the inlet spike. Two 

control designs· had been developed,· on.e hyd~omec'hanica1 and ·t!i~ 

other·,· a back-up <i:pproach, electrorti.c. ·ResolUJ;i.on .of this probleri_-i : : 

.~s extremely difficult and considerably pr.olonged the d.at~.'wh.en. the' 
·.. 

A-·~2 ·would. be declared operationally .ready, 

·....

·.. 
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'. 
Another· practical. pr!'.>blein developed in_·t.he ·SJ>.ring of _1963:. 

whi'ch caused :conc.eim. Co,stly damage ·:Wa°s occurring ·to .engine's 

. ·due to foreign. . objects . being ingested in fue engines. The· . . . . for~ign. : 

··· objects-were·primariiy nuts, bolts,_ clamps and·othe_r·debris·"left . . •.. . .. · . . -

b.ehind' in the manufacturing proc;:ess. Th<:>Y .were. sucke.d' ·out· of. 

' 
i1U1er nooks and craruiies of the nacelle during ·ground.run~U:p or. 

: ':~> .. ·. ·:, .. 

take-off, ·-and entered th'e intake: ductj: A ~h<:>rough in:vesttgati~~. 

fncit;ding·the possibility :of sab6tag~ •. d9n:·d1U:cied· the principal cause 

t~:be 6a·rel~ssness and poor housekeepi'1g;. ·Rigorous ~nspecti~ns 

a~d. controls c9rre~ted th,e situation, and subsequent o_ccu_rrences' 

. were irifr.equent• 

i'he first aircraft loss occ1frred in the· ~pring· of 196.3. · While 

'?;,_a :r.outir;e:training.~flight, 24Ma'y1963,. one of the detac;:hment. 
. . . - . 

pilots ·qotained an erroneous ind_ication of air _speed·a~d.. e~ecte~ t.o·' 

.·eject from .the aircraft. T)l.e aircraft' crashed 14' miles s·outh of 

. Wendover, t.Jtah. The pilot.wa.s .unhurt•. _For public. consumptio;;,_, •. 

" the aircraft wa·s. identified ·as an F-10.5. The complete· wreckage 
. · .. 
:was removed from· the. scene and' return~d t<;> Area si· by'26 May. 

All .individuals at the crash sc·ene we;re :l_dentified anq 'requested to 

. ·.:.°'·co5492927 

I ' ., 

. . ..... 

. ' 

·. 

' ' 

·. 

.·. ·. 
.. :. 

: : 

... 
T a P s· E c; ·R :ii T 

'.· 

69 ... 
.. .. 



C05492927. 

... . 	 " .·:1 

.'i' 0 p SBGRB'I' . . . .. ·. 

".. 
·." 

sign.secrecy agreements. Press. inquiri.es concerning· the pilot'.s 

identity were forthcoming, 	:a.nd the following story was'issued by . " 

Air Force sources: 

!'The F-10~ aircraft was on bailment to Hughes Aircraft· 
Company from Air Force Logistics Command, Wright-Patterson 
Air Force Base, Ohio. The aircraft piloted by Mr.· Collins. 
o.riginated from W:right-Patterson Air Force Base on Friday.'. 
After a brief stop at Nellis AFB, Mr. Collin.s, early Friday . 
afternoon while testing a. classified system,. experienced air-· 
era.ft difficulties and bailed out from his aircraft in the · · 
vicinity of Wendover, .Utah•• ,." 1/ 

.··All A_:12 ·a.ircr;ft wer.e ground~d for.·a.. ,;e~k pendi.ng"~c~id~nt. 

·investigation. A plugged pitot statii:: 'tube dur~ng icin:g co~ditions was· 

found to be the ca.use of the faulty· 'cockpit 'instrument indicatio~s. . 	 . .' ,. 

The. ac.cident was listE;d as an F-10,5 .crash on offici.~l records.· 
... 

USAF A-12. Proc~rement 
" 

Closely interwoven with tlie. 'chronicle of OXCART d7v.,,lopment 

were the events' occurr'ing 	o~ its periphery. We.,i:ecall thii.t in Decem-' 
.. , 

be;· 19.60 the USAF; using Project p~~c;,,~eni~nt c.hannels;. :cori~a~ted .'~ · 
. . . . . . . . 	 . .. 

. for thre~. long.:. range 'interceptor (LRI) versfons of the A-12~: This 
 

program.was given the cryptonym: KEDLOC~. fu Januiry' 1.962.,' the ·. 

u·SAF"added' ;,_no'ther five A-12. buy to the. erlsting A-12 px~duction.· . . .. : . . . . . . . . ·.. . . . . : . 

. c'ontract, and 'it wa.s termed tb,e WEDLOCK p.rogram. · . 

. : 

ii· See Annex 131 for newspaper stories on the crash• 

. : . 
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In.196Z, another reconnaissance "CCmcept ':'as. proposed.by 

. . 
.: ,·the 

·' 
peputy.Director £qr Re.search and Engineer41g·, Department o( 

' . . . . . . ' . ,• . ., ' . . . . 

reconnaissance .system. It' wa.s aMach . 3. 3 . ramjet •drone· aircraft . . 

to be launched· from an A.-1? ni.othc::r .air.craft. After f~a;sibilHy 

studies· ;.,ere. c·o~ple.ted· by Lockli~ed ·and e:ral~te<j., a go-~heacj 
. . . .• 

.was· 
. 

authorized by the P~ntagon (N_Roi·. M~nagem.ent an_d t~chni~ai diont~ 

taring ofdevelcipme.nt vias assigned to CIA :(Project He.adqual'.ters; .· 
. . ' ' . . - .. 

riow OSA) on P.Pctobe.r 1962 b; .the DireCtpr; ~f Nao: ·on 4 June 1963," · · . . . . ' . 

. . .. 


fbr... politiCal. reasons (during a USAF-CIA . tug~of~war on the NRO),. .. . . . . 

. ' 
.became known \ls TAGBOARD•. ··Two- of the. five WEDLOCK A-lZ aii:-· · 

craft·viere scheduled". for coiiversion . . ' 
·to a TAGBOARD:drone 

'. 
launch .. ·,_. .. 

"confj.guration; On_ 6 Novemper 1963 "the remain~ng .three ?'ere. trans- ·. 

-fer.red to the O:l_{CART program. 

On 29.January . . 1963, 
. 

the Secreta·ry of.Defense . approved 
' 

purchase:·

.. 

. 

-..

. 

,. 

·~econnai's_sance :Vehicle configured to· carry" a variety o{ intelligence·. . . . ' ~· 

· .cqllecti~ri .sy~tems'. A~ additiona\ procur~~ent of.·25 was appr.qved · · :
' . . . . 

. ~- . .
by 

'

the ·~ecr_etary of.Defense.inAugust,. 1963, . This·new configuration .. . . " 

.;; 
.., . 
. .· . 
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": w.~SH!NGTOtf:!A'l ,_.;:sen, 
Richard ·B:"Rilssell·(D-Ga.) 
\;aid Sunday ·there ·are ·11 or

.!12 .. of:the-· new!Y.-unveiled 
U.S•. •.manned missile" jet
'ghter. planes already flying

· 	11d.that they have success-
u\ly p~ssed numerous tests. 
.•Russell. chairman o!. the
enate. Armer!· Services

Comml~lee, said · .he had
known.about •t.he 2,000-mile·
an-houi:A-11 since work first
began on it in 1959, 'although

iPresldent.Johnson,:jiist ;in-
I nounced its 'existence: Satur

 
 . ' .,.. .. . . ; ·. . 

~l'ii:ii'.:iere~~1~~ ::'.~.te~ie~

C"Fa~~ the;:Na:tt1>h•.:..CBsJ;'~1 
Russell.indicated the plane· 0
is far advanced. in. required ~
tests. . ": · . • .:·. 

'lt's·been put through all". 
kinds of te~ts." he said;and·
noted that. others are con• ' 
tin\,\ing: He said it. ls virtual•'.
!y In shape :to be accepted .
 fornially'by' th~·'Air 'Force,~
This hasn~t..taken place yet.'.

President, JohnsolT told.h!a"
news· conference Saturday· 
 thaf.the plane's·performance'
'far exceeds .. that :of'. any,·~
 other.' aircraft in'the world·'tod 

 .
• . ., ·

EK~~~ii ~~i;i"hi~·i<no\vie~s~i:.
..of the· pl~ne's·.exISte:rice ~.:
!the· reason· he·recently'
!knocked oiit.i>f.ari appropria..,
!tions · bill- a· .$40 •·million ·
requ.·eit for furids to,devel1>p.'.
an· Unproved· mann~d ,jnter•. '.
ceptor·" " ·· : , .. · ·
" He ·~aid· he aoe8·not'l!:now 
.why.t)i.e Air Force ask~d'tp~:.·
the' .. m.ortey ,·wh~\l, -.W ,.,1110 •

· knevi"of•the'·A,11; • · -'':~'"· ·.;..•:
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. <~-{; J 
.. ·:wASIUNGrDl'HUPl)-A111er

lea's revolutionary·An aircraft, 
secretly devel.oped with such 
success that the government

· ,still is· corigratulating ltselfi.has 
:beeni'test-·11own for afout· two 

· ~rs In-remote ·regions ot the 
west. . · , 
', The 2,001).m!le-per-hour jet's
-~eralded flights over the wide 
Open,· sparsely populated, areas
-~~ll·the secret drills over tit•h

"20;Ycars ago when the:A!r Force 
:Was !lJming the B29 Into· his-
!i>ry's \first atomic bomber. . 
i· Ji.bOl!t a il!l'"ll· of the Titanium 
:Alls !µve been _bullfso .far ·and 

. ll!gb!!l.: now- are beginning. at
!tJte test center at EdwardS Air 
l'orce 'l!ase; In more .populous 
californla. · '. · · · · 
FASTEST IN WORLD 
:President. Johllson revealed 

t&_e'.All program at' his_ ne.ws 
conference last Saturday, saying 
~t.-the · plane's .performance 
•'exce_e<ls that .of any other.arr. 

 crafflri'the wor!d today.': Be-
 Sides- 1?: -~~Ulty .to:~fly:. m~re

. than th:ee-tlmes the·speed·o1
~una;: the".1'resldent sald··!he 

 ..., 

-plane, could t1y· over dlsiances
of.thou~ands of miles and at al
titudes above. 70,000 f'l"t. .. 

Johnson said ther:e would be
extensive. tests at EdwardS · to
learn the All's capabilities ai· a
long-range intercepcer. · .' 

It Is understood that the 
pe~ 

·SU
·secret _airplane, started in

1959,. began and may continue
chiefly as a reconnais$lce alr
craft-a successor ..ti>. tlie .slow
but hlgh-lly!ng U2 .design whic
was then flve years ·old. '. • .: 
SECRECY KEPT ..: , , . . 
. Secrecy surrounding· the plane,
over six years; was·remill:kably
well kept•.Editors of Aviation
Week magazine said th.at they
learned of the -A!l program'.one
and a ·hall year.i ago and yleld·
ed •to ·Air Force entreaties t.o
publi~h nothing aboqt it. Ironic·
ally, _they were scooped when
Johnson. rey~led · the• Pto]~ct
too l~te for th~Ir. ".'eekly ,dead·
ll_ne. . .. · '. .. 

How was the secrecy .main·
talned-s.o·well?, lt l_s a te~tlmony
to the dlsclphne-ol-bundreds,
perhaps .tliousands,-of _perso115 

·· · · • "·"' '· - :··· ... · '. · 
· · ..

:

·1n· the mlllt~!Y ·and ·civlllail t . 
ranl<s'ol government and in the t . 
aircraft lndustry. ·.' . : 

 •The ·•\oty· began._ on . Lotk· . 
 h~ed• Alrcraft'.s'sprawlin~ acres I 
 In Bilrbank, Calif.; .where apart · 
from the niain., plant; tliei'e. 
a

is . 
 hangar nlclmamed the "Skank . 
 Works.". . -. . ··. · . 1 
 This l)angar· ls tile domain of 1 
 Lockheed Vice Pr~ident Clar' i, · 
 ence i.._ .(Kelly) Johnson,, one '· . 
 of -the .great aircraft· designers. 
Whenever the government wants · · 

somethtng reyolu!i.orynzy, . tt'. is ·.. 

 likely. to .turn· .to }ohnson•.He 
 came up-,with the Fl04 fighter, . 
 a !,',OO;n~1le-per-hour plane. at.:•.·.
 time ..when most other lighters ."' ·· 
 were flying .about. half that ... 
,speed. He.designed 'the·U2, prob. ; . · 

 ably the hlgh~st. llyl~ si;plane . 
pe!ore .the, All. _ : : 
'SKUNK.WORKS' ' ·:. ·, . .i 

Designer .. Johnson went· .to:. 
IVOrk In his ''.Skunk Works" with: , 
the -.bulldlng suri:oanded · by . 	
guardS y: and· ernployes adpiltted . 
o n'l :alter c~reful secuz:tiy : · ..
screemng.·Very few·peopia at: 
Lockheed. ~ot. working· on th~·· . 
project kilew anything .about It, : · 
•even· some :or its top: officials. · 
, __ Possibly hundreds·of-~ople In,·. 
:the· Pentagon 'and- elsewhere In :. · 
;the lil!litary knew . something ': . 
-about .the All ·but there ls·no . 
;evidence ·tha_t ·.anyon_e·· ;alk~d. · 
. "The airplane had a ·-classlfica· . . . 
µon :higher-than- ..top.secret"~ 
·a .clefssl!lcatlon ·which·Itself. was 	
·'uecret;t:.. ·· · . .. . . - · . .. 
I:' Within'. tlie. bangat, planes .... 
:wer.e ~ustom·ma~• by. the care. · · · ,: 

t
fully choscri· .empl_oycs. '.l'hert · : 
was.n~ semblanco. or. a produc-
'tlon•Ii~e as.. !n oth!'f-plants.:. 

~ . . ·- . . .. . 

'. ·<....:·.:..'..:c.~:.·.: .• _r,· 

.. 
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. was de~ignateq . . the ~-12 (late.r redesignated. as the SR~7l i. CIA.,·. . . . . . 

. ·ag.aln 'a..cted:as pr~curement agent:. · ; · · 


A-1.1 Aircraft' P.:rogram Surfaced:by 'White Hous·e 


As th~ numbers of A-12 family of aircraft on. ·order-' or· propo_se~.. 

for order grew, so· did the probiem of preserving the .covert character 

of the OX_CART program. Serfous _c.onsider<)-tion was being given by-. 

th.;'Se~retary of D~.f~nse to issuing a -,)res~· release. ann:ouncing the ·: · 
. . ' ~ . . 

existence ·of an X-21 development (actu~lly the AF versi.c;;~. of the A-lZ). 

~n January 1963•. Since . the-act~on :was tfed directly_ tci the :6--70 contra

,versy, it was feared that. there·would be more P<;>litica~. controversy 

and .critic'al exa.mina.ti~i;;, which could possibly expose the.·A-12~ When . . . . . 

the situation was re.viewed ·by the·:President's Foreign Intelligence.. . . . . . . . . . 

. _Advisory Boa.rd; it was th'e"Board's con'victiori. that it'wo:dld be' best 
... 

not·to make._any statefuerits. which_: would possibly ~e~ult iri exposing '. . 

 . . A-lZ de~elop'ment,.' or. any: ~ilita;~ ver'sion °ther_eo£. The President . " 

·decided not to surface the R-12. : No statement was ma.de· at tliat 

time, but"it .. .Wa.s .apparent that as the deiivery date of the.first R-12 
. . ' . . ' 

approached,., .publ~c disclosure .of ·Loclllieed' s work in· Mach 3. 
'. 

o· : . ' 

aircraft mani.tfactii're -was inev'itable. · 

.

." 
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The . Agency's chief co.ncern . 	 with 01ur£adng w~s to protect~ ·... . ' . . . 

"the AR aspects and capabilities of'the 'A:-12, and to protect. the ·Scope · 

·and nature of the activities ·at A:rea 51.. The ()XCART program ha.ii 
.... 

progressed through development, construction, and a."yea~· of flight.· 

tes.ting and ti:aining without attracting public attention.· It now. ap., . . . 

.	peared adv'antageous 'to surface some version of the 'A.-12 type aircraft. 

to serve as cover for the OXCART program in the event of incident 

or inad':'ertent exposure,. .The loss of Afrcraft.,No. 123.'in May ... .1963 

be ~ame a case in point•. 

The matter .continued under revi,ew. during 19.63. :'.The Depart:.. 
. . 

ment of Defense ·was. having· difficulty in conceaii.ng its participation 

·in the program due to the increasingly high rate of 'expenditur~s as · 
'· .

. the SAC R-12 aircraft cam~'into production•.' Political pressures.' .... ' . . 	 '· . 

"increased: . . in the DOD/Congressional . controversy involving app~opria-
·... 

.'., ·tions .for th~·impro~ed manned.interceptor.a~d the manned.bomber• 

.· ' 	 . . -· . . -· 
. -· 

In addition, the Administration· desired to make Mach 3'. 0 air;,raft 

'technology data available to participants and '.ev~luators of.the SST· ·"" 

prograin. 
. . · .. 

There was growing· awarene,ss in industry a.'nd in the· press.'of
" . . :. . ' 

the· existence of the program•.See Ann~xes l3Z. and ,133.,. Operational: .: '. 
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. . .· 	 ' 

actiVity, 'both iri numbers of.aircraft and extended flight.profiles·; 

was. increasfa:ig the ·probability of acddental sightings attd inciderits; 

:.i'dFparties were in ag;eement ·that an a~ounc;.ement to the publlc 

· · ·was<necessary. 

President Johnson was apprised. of the matter. on 29 November 

. . 

· 1~.63,. a :Week after 
. 	

taking •office. He .deeided that sm:-.facing was in . . . •' . . 

.oJ."der an!l 
. 	

directed a· papei- be prep;>red for anhoun:cement.in.the. 
'' . . .. 

. spring of.1964.' At.his. 29 F'ebruary 1.964 press c<;>nference; the 
' ~. 

:President made . . 	 the following staten:ient: . . · 

,, 

'-I 

"The United ·states has suc.cess£uny developed ·an· 
·aava:nced..experi~enfal jet aircraft, the A.-11. whieh has 
beeh tested. ·in sustained flight at more than 2, 000 X:O:nes 
per .hour ··and at altitudes ·in excess of 70, 000 feet. "The 
performance of .the A-11 ·far exceeds that qf any other..air 
·craft in·the world today•. The developm:erit of this air.c.raft. 
has:b.een inade possible by .maj_or advan·ces in aircraft tech~· 
nology,,of great significance for both miiitary arid commer

. cial applic,ations.. Sev.eral A-11 a.ircraft are now heing flight .. 
teste_d ·at Edwards Air Force. Base in. Califo'rni~•. ,.T.he e~i~- •...
tence'of'.this progran is.being disclosed today fo permit the· 

. 	ord,erly exploitation of this -.advanced technology 'h-'i'•our. 
'military and commerciai' pro!rra:m. . 

. . 
"This advance·d.experi:inental aircraft, .capable of 

J?.igh:speed and high artitude an.ci:'iong-range.performance.· 
of thousands of miles constitutes a tech;ntcal' accomplishment . 
that will facilitate the ·achieverile?lt of a_.number of important'". 
m~litary and c;ommerC:l.al requi'rements. ·· The.~-11 aircraft 
now at .Edwards Air For.ce' Base are underg6ing· extensive". . ' . 
t~sts to' d,etermine .th·eir .~apabilitii;is as long-range inter,cepto;s~."· 
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The de~elOp,;,.ent of supersori:ic• comme~ci~l tra;nspo~Lair~raft '' 
wi.11 also be greatly ass.isted by the lessons learned.from this 
A,...11 .program. F'cir e:iC'ampie, on·e. of the irriportant. t~i:hnfoaL · · 
achi.evements ·of this project ha·s be.en the mastery of·the · . ·.' 
metallurgy ana'iabrication 0£ titanium me.tal which i~ required 

·,!Or the high temperatures.. experiericed by airc;ra:ft travelling: 
.at more. than. three times the :speed of sound... :il.rraiige:inents.:.. 
are b~ing made· to make this an!i 'other import<!-nt ,tecl,mical. :· 
dev~iopme,;_ts a~ailabie unde:; appropriate. safeguards to those 
dfre'ctly engaged in the Supersonic '.l'ranspo~t Prag.ram. · 

"This. project was· fi'rst started in 1959. Apprppriate 
membe;s ..of the ·Seriat e and the House have b.een kept fully 

· ·iri'.forzned on.'the p:;ogram· since· th.e'.day of its inception.". 	 ' . .. . . . 

uThe Locl<;heed Aircraft Corporation of Burbank, 
CaHfor.nia.,· 1s the'.manufact11rer.0£ tP,e aircraft. The air 
craft engi~e, t;he·J-58, was designed.and builrby t.he Pr;;;_tt & 
Whitney Aircraft !)iyisioi:J. of the United Airc:r:aft Corporation: 


..TJ;ie 'experim~ntal fire control ·and air-to-air· missile· system· 

!or. the A-·u was developed by the Hughes Aircraft ·company;. 


"In view of the continutng·i:rnportani::e of these ··develop.:. . 
ments to o)ir. national security, the ·det<l,iled performance of · 
the A:-11 will remain strictly c~assified .and aU·individuals . 
as~ocia~ed 0with the·program have b!"en di.rected to retrain. :t'rom· · 
niak;ng.<i:ny further disclosur.e concerning this program:. -(·ad,.: .. 
not expe'ct to discuss ·this impbrta:ri.t·'ruatter"fur~h!"r with ·you'" .· . 
to!fiy,. but .c.ertain additional information will be mad.e avail~i:ile 
to.all of you after. this meeting. ·If you ·c.are, Mr. Salinger . 
w~li ma~e the ,a:pprop:t"i.ate arrarige1):lentso,'.' if · . 

"The reference :in hLs announc~ment to th<:. 11A-l.l "'was deliberate'. 

To.a~otince the·aircraft as being. one ?f'the "X" .series w'oul~ not.

l/ 	'te:!ct of statement to the press by .President Lyndon B.. J.ohns~n 
read· at::.his press .conference.on Saturday, 29~.:Febru;.·ry i964 •. ( · 
" . 
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.. . : . . ':·:· ... : 
have. ... be.en completely .true; ·.whereas .the . "A~ll" had . bee~ the. origin~l. .. . . . ' 

·· . 

ci.esignatio!l - o;·,the all-m"'.tal air.c"i·aft first·propos"ed by Lockhee~~ Tl;ie . . 

1 surfaced iA"'..~l~' subsequently 
·' 

~s. redesignate(! the YF.:.12A: (S~e .. . . . 

·civeri~af:for press treatment of the announcement.) 

·.I~- order. to preserve the_ di:stif!ction betwee.n the "A-11" and. 
·.. 

· . the A~ 12, Project Security had_ briefed pra"Ct:ically all witting person-· 

: ~el in: g.oV:ernmerit ~nd_ind~stry;on't~e)tiip_ending announcem.e~t.· ·This ·

was to pr~clude relaxation of the.OXCAR! security stantlards. There· 

was considerable press the_ 
. . speculation on an Agency role i~ . A-.11 · ·. 

.. . . . . . 

' .. develdpment bui< ·it .was ·never acknowledged· by th·e Covernment. . . . . . . . 

Ti;;,,_ed ·to the President's· announc emerit, th':' A-11 1.s were flovin. 

..from ·Area 51. tci.:Edwards AiI: .Forc_e. Ba~e, .California. Ail sub.sequent 

A-ll/YF-12A a~tivity was done ai: Edwards AFB. On 24.J~ly196"4, · ·. 

. . 
the Pre_sident anti.ounc.ed ·the SR-71 (R-12) development•. The existenc.e · 

of.f.rea· s1; its· activities,and the .role pf CIA in its ope;~tion, was pre

served and has never·becm:ne public in£o=.at1on. 
,.. ... ...... 

. OXCART "1"1.lots 
·.. 
·. -in November ·. 1962,· the fl:rst group of four A-12 pilots .we~e 
. . . ' . . ; . .· ...· ; ·., 

separated· from the Afr For.c;e With the understanding t~t they could.· ·· 
. . . . . . . . . . . . . . . .. 

. •. . # 

upon. satisfactory tfilrmination of "fue.ir services.with:Project OXCART; 

· . 

. . . . 
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.b'e reinstated to.active military service should they.. so desire. 
. . ,. ' . . . .' 

Cov~r·ar~il,ngeni.ents were made for them to be emplOyed. :is. 
• • • f • • • • . • • ' • 

i•independent contractorsuto the Hughes Ai;rq·a£t Compa_n:y._" 

The pilots had arr.ived at·A;ea 51 in mid-November 1962, and . . . . ' . . . 
. . . 

beg1'ri training in the A-12 in Ja,nuary, 1963; when the two"-seater 

tralner, Aircraft 
.~ 

124,· 
-

became. 
-

availabl'e.to. the· deta'c:~hment. ·- As· . . . . J.~58 

·equippf?d ai'rcraft were ~ade available by .Lock)i.eed, the piiots ·begp.p·· 

£J.yii;i.g',t.hem,·-' Training flights. were luni'ted to :developing. profic'iencyi · 
. . .. . "·. . 

aerial refueling
' 

training, . navigation.training, camera systems· . op'era~
. 

tion,·· and so on.· Altitude.and speed restrictioni; . applied until 
' . . . 

:.,. 

Lockheed flight test validated' a partictilar flight profile,' whereupon, 

detachment aircraft were· allowed to extend to the same limit.· .The 

OXCART ..program· was a first· in the '·manii.er it. :rri.oved. forward after 

del~very of aircraft.· Development . breakthroug_hswere _ve.i:y quickly
. 

validated or rejected by £light test aµd tl?-e result's were passed on to 

the detachment: for 
. 

incOr~oration· in-tratni;_.~. 
. . 

pr;J~ed~~es. •.A standard .. 
.'. _: .

Air 'Force weapon~· system pr;,gramming· cycle. divides development,.
... 

·flight test, and operational training . into . three_ . distinct phases, one . · 

 .

.... 
" 

· ·  follow_ing the other. This .sequence ·res.ults in a: long_e.:r ti.me span to 

.. . . 
achieve -operational rei;l-diness. By comparison, . coricurrent ·development,. . ' . . : . . 

77·.
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..'flight test,_ and operatio\lal·.training greatly.foreshortened the time 
. . ' . . ... · . . 

when· . the A-lZ . could .. ' be declared operationally ready:. . . . .. 

Further Constructio·n at Area 51 

··To acco:rrimodat\". the additional aircraft which bad been ord~red· 

. {~:i:-e.e YF71Z's and.fivemoreA-"lZ'.s), facilities·at·Are~Slwere furth~r 

. , . 

·~partded. in 1963. An additional hangar, .an administration, buiidirig, · 
- -· . . . -, : -'· ..... . . . 

new mess l;la.li and a special handling building for the ·camera .:sys.tern.s. . . . . . . : . 
. . .

.were· c·onstructed•. Base population . r.eached l4Z3 fa ·Novembe.r 1963. . ' . ' . ' . 

Additionat'.BOQ £a.cilitLes ·were installed. From expe·rience gaineC[ in 

·operation of the aircraft, ".it was decided-.to·.extend the· runway. The 

extension-was necessary . to provide an acceptable 
-

margin·. of safety
. . . . . 

in the event . . ' of . rejected take·-off. . . The aircraft would us_e the. addition~! 

length to come· to a. stop rather than-:run . out.oil . the lakebed where struc. . . . •, . . . . . . ~ .

·tural damage might occur due to sur.fa_ce roughness. The r?Ilwa.y was· · 

extende.d . by 11, 000 feet of load-bearing . asphalt wit!:\ add{tfonal 5, 000 feet . . . . . . 

of. graded over--rt.ins on ·each end. {See. oveiifoaf);" 

·•• . Continued ·Flight Testing 

It·Wa.s. reported at the- end o.f 1963 that there had· been 573 flights;· 

..

to.t~ling 765-ho.\.irs _since first flight in AprU 1962,. ·Nine aircraft ..:Vei:e. 
. . . 
. in·~he inventory an<l·the three more would be •a.va:ilable by t~e 'end' of· . ' .. ·. 

71} 
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'.March 1964. 0n·20 JuJ.y, ·the· firsti.,.fach 3. o flight.had be.en acliieved 

.: by ·flig!].t test· aircril.ft; '· In November:, Ma.ch 3. 2 had bee.n :re<Lclied at 

·· 78,.-000 fe.et altitude; The i:ril~t duct. roughnes ii pr~blEmi ·appeared to· 

b~·solved, but the inl~t.perform·ance."w_a.s stHi below design require- . 

ments." The entire aircraft system was pperating reas._onab_ly well · 
withill .·.. the . limits. of testing thus far•. A jamming ·device to work 

,, . . . . 
. 

. . . 
' . . 

.against. the guidance link. of the SA•2. missile system· ..-,,as.·i~:ci.evekip.-.'. . 

ment·and wa.s expe·cte.d .. shortly for·testing. The .two cameri;i. syste_ms 

were also perform~ng satisfactorily withi'n the limits of airs'peed and 

.

_:

·

... 

.. 

·. 

...... 

·. 

 altitude flown to dat~;· A third i::arnera system, built by Hycon, was 

iiiherfted with the three WEDLOCK aircraft and :was part: bf th~· 
. . 

OXCART sensor inventory. 

Maximum effort for the. next few months '.Vas. t<;> ·.be directed 

 towa~d 
J, 

optimizing the inle.t to a. firm ·production. .'c1:mfiguration, im-, . . . . . ~ 

proving aircl'.aft_t~ansoni~ . perf~rmani::e,.·a.nd op~~ati~g'at high'
. : ·.. 

ternper~tu~es ahc1 altitud_es to provide the proper.environment. in 

which to tes~ equipment and:sens.o:i-s_. · 

. The longest sustained 'flight at deslgn conditlons was conducted·.· 
. . . .'. . .. : 

 on 3 Febr;,,ary 1964.. a~d .it rasted_for-10. min1:1t.es at Mach 3. 2 .and· · . . . . . . 

~3,.000 feet. Flight test data continued. td s!low inlet..:P~~):ormanC:e. 

. ,· 

79 .·. 
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·· .. 

:, . to be deficie;nt betwee;n . Mach L8 a;nd 3. 2·, · ·resi,ilting in exc,essive·· 
. . . ' . . . 

~uel consu~ption•. In· May 1964, a special task force·w;,_s formed . . . .· ' . ·. 
"to focus exclusively on the aircr~ft inlet/propu~sion.i~terf":c.;' prob-.. . . . . . ... . 

lems. It was. compri~ed of. senior performance perso~eLfrom 'l:he 

contractors involved, and it stayed in residence at·Bul.'.b,;.~k iintil a: 

. ~o.~prehensive inlet/engine. ·improvement progr.am ~s· develOped. 

By May 1964 a H.mited Mach 2. 35 operational.capability. had .bee;n , .. 

·rea~hed, but the basic inlet/propulsion interface probl~ms. . still 
' . . ' . . . 


·remained; 


 

.... . . 

> ... · 

;•,. \' I" ~- ... 

., 

Project SKYLARK 
.·. 

' - . About this· time, ··pr~ject OXCART operationai planners e'm. . . . 

barked on a program to <'!evelop flight planning as :Perfo~mance data .: ·. · 
:· 

c~uld be d~cumented. Ope.rational planning .;,as _.develo~ing apa~~· · · : . . . . 

As each ·new performa;nc'e · : 
··.· 

. . 
. plateau was reac.hed and proven, it became a flight planning ;factor• .·". 

Project. Headquarter·s,, foreseeing a possible contingenc:y whereby' ..· 
..... " 

.' ... 
the ·A-12 might be .needed to ove;fly Guba, began a:n in.-ho.;se .;pera. . •, - . 

. . 
" tions :·plan for th.at purpose: It-was designated ·operation: SKYLA~•.· 

Flight t.esting an.d detachment training suffered a serious 
. . . . . . . . . . . . . . . . . . . . . 

interruption.in mid-ye,;_r 0{1964•. On~ sh,;_kedown flight on 9· July . . . ' ~ . . 

·.. 

.. . . 
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Aircr#t·No, ·133 crashed j).ist short.·of the' ~\lnway"on ~ts ·fi~l . . . : . . . . '•. . ·- . 

·approach. At an altitude of soo·£eet;ind. air.speed .of ZOQ kll~ts", 

· !.th·e airc·,;;i.ft ·bega": a smooth ste~dy ro.11 'to 'the left.' The ·Lockhee1;L 

·test . pilot. could . not . overcome the '.r~ll. a~d at a1:i: approXimate. . 

45 degr~:e ba~k . angle and 200 feet altltude .he ejected. safely;· .The: 
. . . . . . .. . :··. .. . 

·. prJmary. cau~e ti£ the accide!lt ~as tiia.t t~~.·right oiitboard .elevron · 
~ ' -~' ., . . . . . . . . . . 

·servo yalve stuck in· a partially open position, The.!leet wa,s·: , .... 
. .. . . . . . -· . .. . . . . . . . ,· 

. :&;,oundE!Ci for a .month for; incorporation .0£ !i>:-'es.:· "The· fleet .no~· , 
··, .

" staod at eleven. aircraft. ·~· 
. ... . 


Having occurred within the .Area 51' ~e·s th~s . erv;i.tion:, acciP,ent 
. . . . . 

redeiv.ed .no publicity. All Area 51.personnel'..were 
... 

'admonished 

against. discussing . the crash, ·and it· was quietly inve.stigated. by an 
. . 

ac~ident.investigation board•. :Neither the pres.s nor. the public were 

ever macie aware ·that thE, accident li~d .oc.curr~d; 

.. 

· . 

. ••, . 

;-. . 

0.n u·Augusi:, SKYLARK b 
0 

ecame.a directed project with.-. the . 

...... 
.. ·;;, ;

·
·T'he .delivery.. of the ·three .usAF:·A-12' ~ had been c:ampleted 
 i.n ;March .for a total of 13'. The loss of Aircrafta."123. 11-nd 133 
reduced that total to eleven. . ~. 

"ii· BYE-~63l-68, z'z Augus~~964.· DDCI ~e~~~a:ri~~.to.'~D/S&T, 
-. .. Su~ject: SKYLARK. (Sel! Aii.nex 134: ) ... 

81.:· .. . .. 
. ·.. . ,... 

~ . . · . 
. · .. 
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A str~nuous·effo.rt was begun-to prepare ·the aircraft, pilots, .and· 

supporti~g ·e~enl:ent~ for a .reliable capability.. Th.e goal -~S .'a .... 

·Ma.ch. Z.'8 and 80, 000 .feet altitude. capability.' : SiXteen mandatory 

.'changes. or· additions .i:o the airc·raft were ~-ece.ssary-: Only one· of ~he 

electr~oni~ c~untermeasures equipments would be available oy the·· .. 

readiness date, camera performanc·e would .have to.-be validated . . ': ;·' . 

. · · at·the SKYLARK level, pilots would have-t~ be .Mach 2. 8 qualifi·edi. . ' .. 
and=·neeessary·co<:>rdination with supporting elei:ne~ts would have to 

.be·acco~plished. A.. senior intra.;.goyernmental' c·ommittee·; including 

.representation . from the ·Pre·sident's Scientific Advisory Committee . . .·. 
. (PSAC), had ·eXa.rri.ined the pro_ble:in. of ope;rating over Cuba wij;hout 

the full com~leinent of· defensive systems. It was its a·sses.sment.. 

_that the first few.-ov_erflights could be conducted ·without them. There.. 
after, .c~unt.ermeasu:re~ would l;>e necessary. .The. deli'very schedule 

of ECM equipment. wa~ con;:ipatiple with this cour.se of action; 

Four of the Six ·detachment aircraft were turned' back to· 
' .··. 

Lo-~jdieed techi:J.icians for mo.dificatiol). and update. By 19 Oc".tober ..·.. 
the mandatory ha.rdwar~ modifications yiere. complete and the ai·;~raft '. 

. __ returned to th.e detachment~ .This was more ."than twci weeks behind 

._the sc.h.edulec:l date because of.° various aircraft' systems· integrati~n 

8Z 
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.• 
.problems. ".A-rtirutituae'.o{unrelated malfunctions haa m:ade tli.e air

.· . . . . . . . .· . : .. .· . . ' 

.. : crii:ft .. .unacc.eptaole froµi. an operational r_eliabiiity standpoint and.· " 
\ . . . . . 
" 
"r~quired correctipn. · 'i:his in turn «ierayed Detachment pilot training,''. 

t 

.. · · " 
• : • • ' • ' ' • • • •• ..·.' • 

' _systerits. and payloa~l validation, and ove;"'.all 'r_eli~biiity, de't.e_rmina_- .·: 
. ' In . . - . .. . . . '.. ' 

tion. •. fact,· ·due to the. detaxed delivery of aircraft, oJ;ll.y. three·· ·... .•, :·. . .· . . ··' ..-· ..·· - . . : ' . . . 
·.•·

: pi:lcits 'were b~1ng qciaiified f~r the .~onting<;ncy.· The ·Detachm·ent 

. 
sitnulate.d.SKyLARK missions on·tra~ning flights, 

' 

practicitig mUlti:ple · 
.. . . ; .... 

.aetja1 refuelin_gs. and operatiitg ~ystem1f·and payloads.· On '5 Novembe-r 
... 

. )964,, a.limit.ed ·emergency SKYLARK capability was an.D.o~n'c.ed •. Wi,th:· 

tWo weeks'. notice; the QXCART detachment could-accomplish a Cuban. 

: overflig.iit, but _with fewer ready aircraft and pilots than had been ·. ' ' . 

:originally planried, 

Primary detachment empha.sis in the ensulng·weeks wa:s devoted 

·to de;,eiopiµ.g .the :SKYLARK capabiiity into . a· sustained capapility, 
. . . . .~ 

· wi,th f:i.ve 
. . ready. pilots. and five operational aircraft. ·T.he ·maJn tas.ks· . . . . . ~ . 

w~re ~o determine_ ~trcraft r~nge and'fuel c~ns~~tion: a~in: r 0 

epeat-'
' 

 
. . . ·. . 

able> reliable operation, complete pilot training; prepai:e a family . 
.. ··." 

.. of SKYLARK .... missions·;,:· complet~ . 'coo~dinatioti".of:To-.ttes· . . with 
· . . .· : . ,. ' . . . . NORA:O;. . : 

CONAD . . and· FAA ! ai;i.d exercis e.'comrriai;i.d and contr<;>l tlJ,r'ough aper~-. . .. 
.. · . 

tiona~ readiness inspecti.on ~nd coi:nmand p_ost exercises. 
. . . . .. ·: . . ' .. . . ' . . 

,.

'· .. 
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.~·· 

Flight Test Achiev.iments · 
' ... 

· ·· · Pri'fu.ary emp.hasis -i~ th~ L~ckheed £iight t~~t Progra~:in:.'tiie... 
.. ··we.;ks follmying .was de.v.ot.;d .to a~t.elerated testin~. 'of defen.sive sy:s

_te~s- and·attainment of t~e-ori~1nil."i Mach 3, 2>performance·specifi-. 

cation,_ ll.nd impro,ye;n~nt of equipment a,nd comppri.ent reliabiHty;_. 

The-highest . . speed floWri . at this point . had.been Mach 3: 27, .the 
. 

highe~t
. . : . ,· : . 

altitud~.'i"1:"ttai"ned-. . was . 83,. 000 £ee·t, and . q.--susiai!ied . ~ . ·- . flight - 0£ 32 'min~te·s


ov.e·r Mach ·3. O.at 82, OOO"feet. had been reached. 

Three yea:r13' e:iq:>eri"ence fa high altitude, high speed: flight 

tes'ting had»proven that achieving a reliable !'!apab_ility at design 

spec1£ication was an extremely di££icu~t and frustrating .ta:·ak. 

Mach 2 ha(\ ~ e_e~ reached after six months: of- flying, ·and Mach 3 

· after 15 months. -Two ·years after. fir.st flight; Mach 2· ·time to~led· 

38 hours, Mach 2-. 6 time, 
. 

"three . liciu·fs 
. 

-and· Mach . 3 ti~e le:ss than"orie ... . . . 

h9ur, After . three yeai;s, 
' 

Mach . . ' 
2. . time ,haa.J;,_c:"reas.ei:l t.o 

. ' 

60 hotlrs,_·.·

. Mach.Z.{> time"to 33 !lo~rs, and Mach 3~ o time.to 9' hqiirs; ·Howev'e·r,· 

· ~11. Mach . 3. 0 time ~s. confin~d .to. flight t~s.t aircraft, 
. . . . 

~ii:d D.;ta~h.,; : . 

ment aircraft were ·restricted.-to Math •2. 9. 
' ' 


.· 

·... • t '· 
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.OX4RT °D~velops Operational Capabilicy · 

.. '' 

Since the. fir~t fli~ht· on 26.April.1962"through 31December1964· 

there h~d bee~ :n6. 0 flights, t~tall~ng i616 hbu~-~" by all . . th~~t~~~ alrc-~aft 
built (eleven.of which: remained). ·Twin f-5~ -eng.ine.s h.ad powered 

143 flights and h;,_d ·accumulated 928 ·h:o,_;:r_s: Se.ven airc:raft, _in:i:ludi:qg. · 

. " 
the .trainer,. were n~w assig?i:eci to the: detachm:ent-.and four. r·emained :: :· 

'·... 
··. ir(flight test. SKYLARK aircraft op.eration:a1 performance ·!lad reached 

-· . . 
a:speed of Mach _2. 9, a range of 17.0'0 .nautical 

. 
miles,· and an altitude . . . . 

". 
of 76, 0.00 feet. Inlet.modifications and a faster climb. sch.edule would.·. 

'allow~ Mach 3. 05 speed . and'increas~ r~nge -to 2500 nau'.tic~l miles·.. · . . . . 
. 

' 

. 
Oil z7·;ranuary 1965 one of.the flight i:e.st aircraft flew a SILVER 

JAVELIN J7iissi.on.: It was the first in a series of long-range, high".' 

speed flights tl~·signed . to dem"anstrate .the . maxim.run range capability.
. . . . . 

•' 

The total flight tirrie ~~ 1:40 h.ours \Vith . 1:.15 ·nours ab<>v~: Mach. 
' : 

3.1. . . . . . . . 

Totai rang.e ·wa:s. 2580: nau~ical miles.. a:t cruise altitudes between . . : - . 

75,·6·oo·and 80, . 800 feet', It r:epresented·the longes.t . sustained . . . ' . . . . . . . . flight . . 
.. 

closely approximating design conditiQns. 

.. ·· · . on: 28 January.1965 ·"Exercise Echo~'-. was: . conc;liicted ~ith joint·.··
. . . ,, . . ' . ' 

'. 'Pr'oject Headquarte.rs, SAC,, 'netac;hm~nt·and FAA· participit~on. •. It ... · . . . . .. 

· 
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,was a sim~la..ted SKYLARK missi:on and. ser;ed to .exercise all 

elements that. ~ouid be involv;ed in an ·a,ctu'.a,l}lvei-flight~ All ph11:ses 

·" · ..of"the-:e~e.rdse wer~. succe.Ssfui.: It wa's ~ignificant becaµse it. inaug-' 
.· .. 

·.urated :operatio~a,l miss,i,on type train,ing b)I' the Detac}iment• 

.Two mqdiflca.tion programs wer.e embark.ed· ;,pon ·at Area 51 . 

i,n 196S. The ·obj~ctives were:·to increase speed, iµip~ove reltabllity; 
., . 

•. 

improve range; increase mission: diiration. and:to incorporate efec·- ; 

trc;>nic countermeasure's. Th~ .fi;st, or Phase. I(SKYLARE'.. modification, 

.. was to impr9ve' the SKYLARK ca.paJ;iility to a Mach 3. 05 level and' was 

_begun in· the'spring 0£19.65.·'. The se~o~d, or minimum major modific.a

tion (MMMj', represented the ·minimum.ac~ions ne.cessary to achie:ve 

t11e design ·Mach 3. 0 'performance on .a repeatab1e and reliable basi.s.· 

.SKYLARK Ir' modifications .included:· further improvements in 'the 

inlet sys_te.m; strengthening. the 
0 

Structure of plastic pa~els; increasing 

the. aircr.i:ft's supply of nitrogen (ni~rogen is· used as the inert fuel,'.tank .. 
. '... . : ' . " .'·. ... ·. . .. ' . . 

·_'i>r~~suriziilg medium, and an. increa.sed ·supply would·:pi:ollide for rrwre':·:' ..

.,

 

. 

 .. 

. ·-· 

i:-efu~lings 
' 

on 
' 

a . ml~sion);,strength~niri.g. ~he ;Jd.der pose; and.incorporating. . . . ., ·, . 

' 
·minor equiprr°i'ent changes,' 

. 
The ,MMM program. 'inc~uded changes· t.o ·. . - . . 

'allo;w.'a faste't climb 
' 

s~hed\lle;' provided space in the chip.es to instaii . . . . .' . . . . 

the ECM equipment;. stren,gthen~d fuselage' station Joint 715. {this. w~s:.' 
- '· . ! • • 

. : 
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..i;iec!"ssary because at' the.incr.¢ased..bertdiJ1g i:n·overrient.being introdµced'. . . . . ·.· ... ' '' .· .. ' . . ; . ·... 

..by the weight of the .ECM gea..t, heavier'.payloads, and· to pr.ovide.a 
) ' . . . . . -. . . ' . . :- . . . . ..

· better'.siµ ety margin); and. ihcrea~ed the liquid oxygen supply for· · . . . . 


longer m·issFms. The MMM program also c9nve'r.ted the. inlet control 
•. ' . . ' . ' .··.·. .. ' 

system. flight 'Ma,ch number extensio.ns had been pa·ced by th.e air 
'.

" 
.inlet system and its interactio,n with the' engin.e·•. Key to proper,.inlet.; 

·performa!lce ,;as the ~ontrol s·yste~:. Th~ pe,rfo!mance ·of'the'pr1ma~y
. .,, . . '. . ' . . ; ' . 

·~et· control system had not been ~cirisider'ed satisfactory. ·r'nlet.. ;-ough

nes~· and sh,ock expj.llsio~ had permitted ·~peed· extensions.' only in small'.·: . .. . . . . .

inc'r~:rnents to.Mach 2: 8. After e.xtended flight test'and'fnstrun:ieril:a.tion:· 

the, contractor opted for the back-up·ele.ctronic inlet control-.system over. . . ' .. 

·the hydro-mechanical system. The MMM 'program.also standardized 

.th.e configuration of the .a.ircraft. Tl:ie nume:i;ous .appro.aches ·to solving 

A~iz pr~blein~ had resulted in non-standard co~ig~~a'tion~ for. sev!:l:ra:1 

of. the .aircraft. At completion,. th'!! modiftcatioi'.i:prog.ra.Ins would pro

.. 'v:ide a::unif6rm .operati.n'g fleet of A-12's~ equipp.ed .and capable of per

.formfag· the·design mission. 
: ,: 

The modific~tion programs ..were phased in. !>'Uch cl way. that at . - . ' .· ;, . . . . . 

iea.st £fv.; aircz:a!t we're avai.lable'.-to .th.; .detac.1!znent. at. all' times for . ·. 
. . . . 

.training . and'.proficiency flying.'. 'As ai.rcra!t wer~ compl~teq·~nd. . . . . . . . . . . 

' ., . ' 

.. : .... · . 

. · . 
··.' 


 
.. • .. ··.
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accepted by the. Detachment, the' I'i.lots b~g~n to acquite. eJq>~~ience 
.. 

in the higher Mach numbers that the modifications pern:Utted. ' .On. · 

'25 Mirch 1965 a: Detach~~nt pilot flew ~ Detii:ch~ent aircraft at . 

Mach 3. 0 for the· first time.· 1'herea£ter, ·accumulati<lri of time. at the» 

1).l.gh speeds became routine, and ~11 the Deta:chme~t pilots were 
. . 

... . . 
Mach .3. 0 qualified by mid-1965•. 

.The year 1965 can be considered the high point 
0

in.lev~l of activitj-·'' 

i:ri the history of the program: '.!'.he base. at Area 51 reached· full physical

growth with the completion of constru9tion. Eight Butler .shelter-type 

'hangars now·housed the Detachment aircraft. Comme;rcia:l power .. 
:' . 

finally .reached the site. Area.51..was now comparable. to a no.rmal USAF .. 

installation, though on a reduced level. Its population .reached a high. 

. ·: 
of 1835 during the year,. This large number is attributed chiefly to . ,. . . 

., .... 

the fact .that the-.prim.e contractors . were ~orking thre~ shifts a· day.. on.:.. 
.· . .· 

the niodific~tion programs. · Other increases in the Area· 51 personnel ·' . . . . . . .. . . 

'·totals·w~re results of an incre.~se in th~ Detachment T/O to·zso, .the···.·. 

·· TAQBOARD. activity which haq begun in August 1964; and the base 

construction and support activities•. 
. ·. 

·Three Constellation aircraft ·now made daily .scheduled workday.•_. . 

,, ' . " 
.. flights between Burbank and Area 51 to transport contractoi. personnei . . . . . . . 

',.'·' 

.·.. . .. 

,, . 

· 
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and vital frei_ght~ · Two: aaily C-4,7- shuttle ·flig_hts ,;,ere :made .-fro~· 


..Las. VegiS'.to 't,ransport .EG&G 
: :. ; 

per~ofuier·to opera.te the i:ada_r ran~~; 

. . . ' .. 

. . . . . . \ ' . . 
-._Range ·a.ctiv:ities no.'N included operation of. a si.irplµs .USAF radar· which' 

liad b'een procured from Fort Fisher;: North .. Carolina,. arid moved to . . 	 . 
·;,. 

Area SL. ·-It was a FAN SONG radar s~mulator; and .it,wa;s employed 

in the OXCART EC.M sy:s_tem's flight testing prog;::am· which .was b.egin~ 
 

ning:to g.et uncie.rway• 

In the ·spring .of 1965., Project Headquarters and the De~chmerit. 

bega.;, contingency ·planning for possibie A-i.2. overflights iI). the Far.·•· 
 ,, 

Since ·the: aircraft was not yet capab~e ;,! reaching . its. c:lesign .. . 	 . . 

range,. it was. not feasible to mount such . opera:tio:ns .· from Area SL It .. . ' . •, 	 .·. . - ' 

·was now.necessary to plan for ·an·9verseas._A-12 ope.rating -base in the 

F;i.r :Ea:st.. A fol'.ward c:letachment did' iaxis-t at Kadena Aii;- Bas:e, ·· 

Qkinawa-,:·.but· it-.was capa})le of supp0 rting q,:,ly the. KC-135.- refueling 

tankers. Und~_r ,the or~ginal OXCART .concept of .ope.rations, the A-lZ 

operated from Area 51,_ and .the supporting tankers operated fro,,;, the 

fo;rwa-rd .overseas· bases .. 

Project BLACK SHIELD Initiated ... 

On . 	 .18Mii:rch·19~5 the DCI. (M~. McConei: aid s.ecretaries McNamara . . . ·. ' . 

ai:id. Vance 	had ·a con:v-ersatiori on the. incre;a.s'tng .haza:rds_ to· ·U -2 .a.nd dron.e. 

. 	 . 
reconnais.sance of. Communist:Ch{na:. O,f. the meeting he :wrote a.s follow·s: 
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. . :"It .vias ·£u;ther agreed ~hat·...;... sl).ould pro~eed immediately . · 
With all p7e.parat6ry. steps. necessary· to operate·· ~he.OXCART .... 
over Go!'I'mlinisf China, flying ou.t.,of..OkinaWa.. It 'was agree:a.. · 
t:Ii:at w# shou:id procee,d with all construction aIJ,d related -a·i:range-. · 

· ments, ·How.eve!'.,: this decision 'did. not authorize the· deploy-· . 
· ment of the OXCART to Okinawa nor the decision to fly -the -:· 
.. OXCART "over .Cornm.unist Chi~. ~he:·decision_would authotize. 

all prepa:r.atory steps and. the expenditure ·of such funds- as might· 
b.e involved.... l I ' · . . . 

The"DpCI (Gen, Cart~r) transmitted' . Mr•. McCoi;ie's memorandum". . ~ . .,

to the .DD/S&T for actto~. Annex 135 conta.ins the text of the. DDCI's · 

~~f-'1o:rand~: · Oi:i:.22 lvfa:i:.ch, Gen•.Ledfo:i:.d, AD/SA, briefed .Mr: Vance. 

on the o~e·r~tional. conc.~pt of a Far East ()X.C;AR'.f'. ~pera~ion:.. , The·pl~n 

· Wa.s_"i:alled Pro~_ect· BM.CK.SHIELD. Mr.: Vance advised.. he had directed 

·the' D/NRO,. Dr: McMillan, to provide the.facilities a~d nece~~ary .sup

port to impiement th_e plan. '· 
. . 

.A joint CIA/USAF . tea:r:n .werit. to Kadena to ·survey.the· f"aci.litie·s . . 
. . . . . 

and ·-.~onstruc tion requi-remeni:s-. The existing .special fael storage. a.rid 
.... 

c.ommUrlications facility, plus the adequate runway, ~ade ·~dena . . th·e.::•' . . . . . 

logical ·cho~~e of bases o~ V{hich to locate ·an· OXcART .op.e_rating <ietach

.. . . 
ment. It vias also centrally li>cated_relevant to·poUmtial target.are.as, 

After ~ons.t~u~i:iotl. a~d othe~ ·support r·e~~irements.~e~e d~termineci; 

.. · ·1/. Memorandum. for th~ Record, ·1a March 1965~· Dis"cussion With · 
- Secretary M"CJ'famara and Secretary Vance concerning: Aerial. · 

Re·connaissance over Communist China. Se~ Annex 135. . . 
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Sec.retai'y Vanc·e ~ade available $3. 7million-'t_o assure that the n:ec·ei»sa'ry. . . . 

support capability would be. available by_ ea;-ly fall, of 1965. (See ·· . . . . ' ...

:J\nnex 136. ) OXCART planning'£~; BLACK·_SHIELD called ·for _staging 

t_lireeA-12'.,s-, to O_kinawa for 6'0-day.TDY periods -twice a year, with 
\ 

. . .
ab6ut 225 personnel involved. A.second'phase BLAC,K SHIELri capa-

. : . ' 

·.bility_ would·be to·establi~h. a permanent detachment. 
'. 

·. · ·On 3 June 19:6s-, 'the Secre~~y ·of ·Pefense. noted to ~e D/NRO 

.:that the· Soviets ·were deploying SAM 1s.a'!'ound Hanoi. He queried the 

. . . 1/ .. 
·,practicability of substituting. OXCART airc:;raft for' U-2's and drones. 

'.I'he D /NRO_ repli.ed 'dn· 8 June 1965 that tne controllirtg .factor on ilie ..:
0 

us.~ of· OXCART was "the question of performance, operational.r.eadi-. 

ness, •and aircraft reliability, ·:and s.econdly, ~e question of vulnera.

·. bility•. He .advised that-a·progra;n · was. b.eing :developed to "make.. 
. . . . . ' . .. . 

·.sta.tistica,lly.valid. dete"rminations of the range•.fuel consumption, ,.and 

other ope'rating . ·. param"eters of the airplane in its final° c~nfig~rati~n·~.. 11
. . .. . .. . . . 

."2/
The D/NRO . stated .11.e would . report again 

' . 1 JU,ly). to include . . (circa . . 

an.·analysis of vulnerability 'and aircraft pe-rformaric.e verification by' 

. operational aircraft. . ., 

1/ .BYE-5451-65, 3 Juhe 1965•. Merrt~?-"andum ·from the Sec'l:el:ary or' . 
- Defeµse .to ·the:··Under .Secretary· of the Air' Forc.e (s~e·/l.nnex 137).· · ,

2/ BYE-31530-65.- 8. June 196S. U;~ of OXCART over Cliina arid Southea~t
- Asia.-(see Annex 138)."· . . · · ... · . . . · · · · · ·. · 
..... . 91 ' . .. . . 
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'With a p~ssible deploymen't overseas· i11 til:e ... £all; the Detachment"·
' ( ., ·. . ' 	 . .,.., 

. beg.an a co)llpr~hensive airc;a£t arid :a.lrc.raft:system:s .re.liabili.tY. mi.li~ 
. ; ; ' . ' . " .··. . , ·, " " . . 

:. dati.oO, progfam. ·:.As· 
" 

air~raft 
. ' 

com:pl~ted ~~dification . the. prqgram, • 
. . . . 	 ' 

. the. Detachroent s.et out .to demonstrat<;;com,piete· systems 'reliability· 

·at Mach 
. 
3. 05, 2300.NM 

' 	

.range, and penetration <1.li:hud_es of 76, 000 feet. . -· .... 

A. demons.t~ated ·capability' 
-

for three. aerial . 	 . . re£u;,lings Wa.s also p'art - . . ' . of. . 
.. 

. . . . 

C9n;siderable ·improvemel\t i>:i aircraft performance and .ii:: the. 
: . - . 

· o:P,eration, of ancillary sys;erns was observed ·in the post-modifica;tiq1:1 

. test and evalu~tion prqgi:am. The. iniet, 'c;amera, hydraulic, na~iga-

. tio~ a~d 'flight·~ontrol systemil 'an demons~.-ate~ acceptable .reliability. 

How.ever, due to the .sustain.e.d time oeing flown at the_ high Mach; j1igh. · 

.. temp'erat~re environment, 
' . 	 . . 

n~·w pr'c;ibl'ems surfaced·; ·Most serious . . . . . 

a?l:J.ong ·them was wit~ the. ·electri.cal w:iring: sys_tem •. El~ctri.cal ,wit"ing -' 

conne.ctors and. components had tb wi.thstand temperature's over.800° F 

;i_long with structural flexing, .'vibration and shock: Repeated m:aliunc

..: ti_oD.s w.ere occurring in .. the i~~t c·Ontrol, c.o~~':1llica.tions·· ..e9,uipmen~,, · · 

. ' . . . . . . ' 

.ECM sy~tem:s., and cockpit instrw:neni:":t~.on'. whfoh \vere a.ttributabl.e .t9 

 .. 
wiring failures. There was distUrbi~g eVidence that careless mainte-· 

" 
.nan.ce 

' • 	

was also contribufing. 
' 

to 
; 

eiect:i'i_cal. 
' 

co,;.n~ctor 
' 

failures. 
A • 

'There'..'. 
" 

. ' . 

. ' 

·,

-. " 
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".
" 

wei:e c_ontinued.-fµel t~!lk sealant p·~oble~s.: A comp'o~d had ~tjll .: 
. .. . . . . . . ' :........... . . .. ·. 

not.been found 'tb.at·with.stood the·range"o£ temperatures a:.nd ~true~·. .. . ' '• . ' . . ..· . 
.....' . 

" 
tural ~lexing. There we~.e air co~dttioni;,g:failures,. trans9u~er.and"... . 
indicator ·failures-, oscilrations in ..the-inlet sys.tem.. and a host of mis.~ 

cellaneous bugs .app.earing du.ring .air~raft' ;,pera.tion., Frequen:t..fo.spec

.. tions·w.~re'necess~r)'. to assure the durability of the' engine... _Flight 

a,;d, :gro1).nd i~st <le".'~lopment wa:s, still required to improve· the· d.ura.

·:·. bility of:·eng_ine ·~_omponents;· such as:the c'ombustiqn section, arid the 

. ·accuracy of th.e engine confro~ systems • 

. · · Project Headquarters and detachment·mai,;_tenance supervisors 

. ·. ver.y carefully observed Lockheed ·pr9cedures and progress in solving. .· . . . . . . . ... 
t)le new-problems. The:r:e .were indicatfons of. lessening· interest in:, 

·the 'progra?n; and a· ;tack. o{ interpr.eta~ion·o£ .  ~'ggre~si.ye flight tes.t· .. 

results. There:was'm9unting c~ncerri that.the BLACK $W:ELD' 
.. 

readineS$ aate schedule would not be met. Prompt._corre~tive.action. · · 

on.the part of Lo.ckheed was·in order. The quaUty·ofmaintena~c~.-::· : . . 

:.j,~i,d~d drastic mip~ov~rrient; .·The responsibility for.:deli;,erfag an 
.....· . 

·.aircraft :~ystem ,with ~~c-eptabie. reliabiltty to'.ineet.~~ o~e~~tional'. · . ' . ; . :' 

comroitfnent lay squarely upon Lockheed. ··. 
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Mr., Para:ngosky, Deputy for Technology,. OSA, ·met.with. · .· 
.· .. . . . . . ·. . : . ' . . . . . .. .· .. 

· 	ensue~· concern.ing the: measu:Z..es necessary to insure 'tha.t BLACK 


SHr~Lp ·and oxcART. com'ni.itments w.~re made." Mr. Johnson con-


eluded that he shqiild go to Area 51.~i;i a·ftill-time basis to.ge:t the.job 


..· ..... ' 

.. ,.· ..

·''!fon:e ezjle.ditiously•. Mr. Daniel Thtugh'ton,. President of Lockheed,. - . \ . 

co~curred•Wtth the 'pr·o~osal.. He offer.e<:l.. the full support of ~he.·c;orp~ 


· o,ra:tion in terms of senior people 'o~ ..any other as'~istance tq ac!Heve 


· ·B~CK Sffi·ELD readiness. ·.Mr. Johns'on began full-time duty-at 

•. 


Area.51 the' ne:itt' day. Iri addition, he augmented the·Lockheed con-. 
. . 	 . . ' 	 . 
. tingent·a't>,Area. 51 with senior in~!'ector's, electr~cal technl.cians'and 

·i#~nufacturi~g people. 

The assigrunent.of·top·-~ev'°1 sU:p~r;,fso£s ·r.es..ilted ix'i improvement 
. -··. 

in·maintena~ce .crew· pe·rforxna~ce, b'etter inapec;:tion procedure·s; and a.:.:. 
.' .. 

:general tightening-up of.Lockheed 1llariageme~t' a:t Area !il'. · The end . "· 

. . . . 	 ( . . ' . - . -·' 

, . result of tQ,e· contractor reorganization .was to get.,Project'BLACK SHiELD . . ·... . ' . . . . 	 . . ·. . 

:: . ·back on· scheaule. Four ·prhnary 'BLACK·SH!-ELD. p.irc.raft vi~re·id~nti'•... 

·fied: and; ·upon ~ompletion of m~di.!ieations, .wen.t into a flight·pfogram. 

t_o; vali~ate BLAtK.SHJELI) op'°rati.onal· profile s.Citties: · ·Flig~t {est ~ir'· 

craft 'established tlie following perfor:m.ance.~ile.s;tones.::duz:ing 19€\5: · . . . . . 

.·". : .. .94· 
•;. 

,· ·" .. 

·.·· 
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··'· ...."·,, 

Ma'l<:imum Speed . Mac.h 3,. Z9 
Maximum Altitude ·90,·.o,oo feet 

·Maximum Sustained·'Tiffie· 
.,

·. 
. . ' 

.Ai.or·.abo~e Mach ·3.'o, . ,1::).7.hours: 
At or.above.Mach 3.:z : . · r:l4 hours : .. 

,· 

During· the course ·qf·B:LACK SHIEI:.D'·validation· flights·,;. 

.· 
Detac::hment·ai:rcraft, flown by Detachme~t pllo.ts,. rec0rde'd a m~unum .. 

·,endurance flight ·of.6:ZQ hours duration and anbther' ori which. 3:50• hour~ : · 
: .· -·· "' . . . . ' . . ' .. : . . . . . .. . . . .· . ' 

. ':'~ M:ac::~ 3.·p or above. time ~s logged. 

.. . .. :_~n 14.August,.·a High_t, test _air.c;:ra,~t"flew £~on;_ Area 51 to 

OrJ.3.ndo, Fiorida, and return, thence to. Kansas Ci:ty an\:l"return•. it " 

'simulated,· exactly a;. planned,. an op~rational mission ~ith, two air .. . . ·. . . . 

·.refuelings and thr'ee.cruise·legs•. Th,e_fllght cov~red 6500 ':'autical.·. 

miles in 5:27 .ho~rs, including air refueling time.·.· Between 4· and·lS. 

A,ugust, an aircraft was'- depfoyed to McC~y AFB;_ 'Flbrida, for a ·series 

. of. ,climatic. tests· to determine.vehicle performance. in a:r~as. of high 

·humidity; Cockpit foggin,g. hot-air defc::ing,: and w).nd~hield rain 

.removal were· items which. required, environmental: testing.· Data· . . . . . . ,.•' 

· ·-··· .. obtained from the· fllght testing a~ .McCoy indi~ated that· d'escents -into . . . . . . . 

moist, warm clirriates presented no flight safety problems,. and that 
. . . 

. , .. ' 

· -it was fo~siple. to operate in such a climate, one whkh was. very. · 

. sunUar to that of Okinawa. .·. 
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ori 20 N~ye.mber.1965, ·BLACK SHIELD valid~tfon :was c·~mpleted ..

.The·aircraft ..sys·i:em was perfotming· with acceptable .reliab~lity arid 

..repeatability." Th~ detachment was manned, e~uipped a~d trat~ed. 

The·:two··prima.ry camera syste~s were.performing acc~rding to.::· 

specification.. A considerable amount·of'materiai had been .. shipped by.. . . . . .. . . . . . . . 

surface, and was•in place at Kade,;ii. to suppo~t 'a depl6yme~t.. ':Kadena . . ~ . . . . . . . .' 

_.lacili.this ·~-e:r.e:•~ssentially com~l~ted. ·.A d~ploynieD:t schedule cailed . . . . 

 for ·an operating capability· in being at Kadena Air Base on .. 

15January·1966. To strengthen the d~clar~tion of operational readi:.. 

:ness h~. was soon. to make, General Ledford called.the principal con~ .. 

"t~actors' td a m~eting ~t Headquarters. '?n· 23 November.1965, There h~. 

asked f~r. and ;¢ceived from each one,· a written statem'ent ~at'each.' . . . ' ' ,-:_ 

·contractor felt his 'system Wa.s .ready fo; successfui BLA.'CK.SHIELD 

 operation. Statements were received from" Lockheed (aircraft and. 

ov'er~all systems); Pratt &: Y/hitnei {engi~es); Minn.'eapolis-Honeywell 

: (iNs and. F1ight Contro(System); Pe.rkin-·Eimer :arid' Eastman Kodak . 

(Ca~eras). {See Annex l39 for statements' p:rovided.by the. co~tractors, f 

. on:"l'Decemb'e~ 19b5, aprop~sal. 'Was forward~d to the }03· Com-'. . . . : 

mittee' via the D/NRO.that the. OXCART 'Far East' deploY,,:;ent. be . · · ,." 
.... 

.approved.. It was indorseli to t):le 303 Com~ittee by the D/~RO. on·'.· 
, . ~· ·. . . . . . •. . . . ' - .: . . . .. 
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2 December 1965 (see Annex 140):· ·The 303 Committee examined· . . . 

the .matter the .next d.ay, It. did not approve a'n actual deployment as. 

~equested. It 'did agree that all steps be tiken; short of moving a,ir

craft, to develop·an'd maintain a qui~k reaction deployment capabi;ti.fy., 

'ready to depioy0.within a 21-:day peri~d· any.time afte,·i January 1966.< 
" . 
(See .~nnex 141. )' ·. ··. 

,'.. 

OXCART Accomplishments in 1965 

" 
A·review of operational ~ctivify,.for 1965 r~veal~ that 600'A~l2 · 

~ights .ha.a been ~acie f~r a tota; ~f approxi~ately i0.00 :~~ng ~~u;·s. ·.. 
.There had been·a sharp increase i~ Mach: 3, 0 flight..time (108 hours'" 

·. accuinulated as compared to·only.8 .hours total Mach 3. 0 time acquired . 
. ' . ~ . . . . '.. . .: : . . .. . 

·prior to 1965), and detachni.ent sorti~ effecti.v~ness. ros~ fr?m a low o:i'. 

25%. in 19.64 to 65% in' December 1965, A sortie is rated effective· 
·.·. 

. only if all.. subsystems p'erfor.med .properly and all planned objectives.·.. 

·, ·of the. 'so~tie were sati.sfactorily a.ccomplished.· The OXCART Program· 
. . . ' . ~· . '. . 

had reached the· ~tage. where it was ~apable of conducting 'recolinaissance" . 
; . . ., . . . '. . . . '' . - .. 

. . '. . . 
of Cuba and deploying ta. the.F,ar East, simultaneously H'.required; . The 

·. •' 

· ·year's a:ccomplisfl.ments, hqw0ver •: were c10U.ded:by the tbird ~ireraft· ·_ · 
·- .· ... 

·loss. " 
·> . 

.on 28 De~ember 1965,· 
0

Aird·aft No. 126 crashed i~ediat~iy 

;,_fter tJJ.ke-off at Area ·51 and. was totally destroyed. Th~ pilot ejected 

. .97, 
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safely at an altitude "of 150 feet. ·The a.ccident i_nve!!tigation board
.~ ·~·~ ' . . 

determined !=h,e cause invoived huma~ -~~i:'oz:. whe;rein a flight line·. 
. . . . - . ' ·. . . . 

electrician.had. ~o~ected the ya:w·and pit6h gyros: ~!'the aircraft". 

. ~·tabflity .system in: ~eve~se•. This. resUlted fa complete un~ontrolla-
. ' . . - . . . 

bility of the aircraft when it began a series ~£ viol"ent yawing a,;,_d.. ·. 

pitchin·g. gyrati.ons immediately after lift-off. 

The Offic~ of s·ecurity. was. dire~.ted. by ~h.e .DC! to c~~di.iet ~ii. .. ·. . . . ~ . 

··inquiry into the .accident, It was concluded tlia:t· the accid~nt" occ~r·red ... 
.· .. . . .· 

as the res,Ut. of uniritentional errors on the part of.the workers di- . 

·· rectly involved•. ·There ·was no indication· or evidence of sabotage; 
. .. . . . : . : . . . . . . .. : .. 

. . . 
·malicious intent or wanton disregard _of :\'roper pr~c.edures. Thei:e .. 

·was ':0.o publicity connected with ·the a:ccid~nt• .· Corrective actio;i.s· 

induded closer tecrui:ical supervi~ion of m~inte'1ance "pe;rsonnel, 

· increased enipha~i:s on ·formal training ·courses '7nd higher maintenan·ce . 

· standards.· 

...· . :Assignment of ~esponsfoili:iy for re~bnnaissanc~ o(~;gets "in . . . . . ' 
·. ···:-: 

·tlie'Far East· solfc{ified emplC?~ent c_oncepts a~d ta~ticaf t~_a:i.~ing·•. . . . . . . 

.. Training prog~ams · a;nd req_uirements were focus e.d upon. B-J;.ACK Sal~LD: 

planning; Training for· t!J.'ree AR; missions, over~water rendezvoµs,"":·. . . . . ' 

single-engine refueling proficiency, ·subsonic mi~siori"s and :ECM 
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. proce!lures. received heavy emphasis.· Pilo_i: fatigue·s"tud~ies we..-e ·. · 
. '·~ ·.. ~ •;,; 

. conduct~d tb verify pilot capabiiity, to'.i:1~:f.fof;n,. ~he. mi's si.ons 'of' d~ra,don : . 
. . . . . . . .. . . . 

. . 
expei::t~d in. depl~y;.,;g' subsonic.to o~e;~eas lo~iitfo~s. 

. . 
. ··Subs o:nic deploym,ent. to the Far 'Eas..t .was· re;A:seiyiith:..the ·valida-: · · · 

tion ci{.a:_:reliable· ~ver-water '!-ir-refueli~g ~e~de·zvous !>yst~fr~. This 

d~~e~~;ment ~~de superso.ni~ deplo~ent.s ~ea~ipl~ arid ma~erially:·
~ . . ' ..• . . . . . . .·. 

.,·.red~ced the· s_taging logistics requirement and·pilot fatigue ~actors:. 
I. 

Basic inflight an.d 'phot_o·Dight'line .tactics evolved from the. U-2· 

opei'a~ional.experience. :_While the A-lZ sp·eed,. ..altifude, antI··ECM m:a_de. 

. :the ·airc.:,aft Virtually.invulnerable to e,',emy_air· def.ense reactions,. 
' '- ,· • < ,· • • 

· special .techniques had to be deveioped in- planning cam;era ·flig'ht. ' . . 

lines due to the high speed arid turn characteristics (B6:i;rille.. tµrn radius).. . . . . 

9fth.e aircraft. Although stable flight)ines wer.e ~1anned o.:er. i>rimary.:'. 

target areas, !:>onus· phc:itography could be planned.on during a coordi- . ' 
' . ' . . . . 

I ·.' '. 
nated turn.· 


In-Flight ·Refueling'.(IFR) Te~liniques. , 

,•. ... '.Pe.rh~ps"the .most singula.r ·':mi.:certa.iitly a :first in tactics wii:~'." · 

, . . . : the develoP,ment and esi:~blishment. of t~·e a~r ref~e~i~~. re~d~zv'ous and .. ·. 

· the . accompariying ~ir re.£>.ieling 'techniques.·· The ba~ic· pr~bl~m to be ... . ,. . . . . . . . . . . . .. 

sol;ed encompa~ied·:getting th~·A-12·fr«~rn·very hig~'.~;uise iiti.tudes «: 

.. 
' 

'• 

:
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(80, OOO·plus) and high supersonic ·speed (Ma.ch 3, z}_ to fue con;_paratiyefy_ ·, 
. . .. ' 	 . .• . . .. 

:low {.30, 0.00.feet) a.fr. refueling. altitude: and-speed (Mach .·SO);·· directly. 
. . 

· b.ehind th_e tanker in position for a, hookup._ The. compiete re;,_dezvous 

ind. :r~fueling operatioii"f:rom.cruise· altitude b.ack_to cruise altitude 

.enco:qipasses some 700.nautical ·mil~s; the ren.dezv~us is. accomplis_hed.. 
' . ~ . ' ·. 

!Jy··~e~ns ·~I th~:A_-iZ's navigation system plus a UHF,. discr~~e radio. 
. . ·°'' . .. . : 	 . . . . ·' 

. ,. . 	 . 
system which proVides rang.e and ·azimuth inforn:iation. · 'An ai;rb()r')'e .. 

_beacon and' TACAN a.re used a~ additional rerid~zvous equipment; After 

... 
· considerable test and evaluation, today's .A-12 refueling t"ctic consists· 

of a· 240 NM descent.1.'o a 30, ooo·foot liivel refueling profile. The·: 

. £eceiver' pilot utiliz·es. one engine .in· afterburne~ ·auri~g actual refueling; 

After refueling, the A-12· climbs back ;,,p to cruise Mach. (3.1/3. 2) a~d 

c.ontinues ·mission•. 
. .. 

In the early days of the· pre-o~erational ~eriod, .considerabl~. 

c'qcirdination effort Was expended iri the establishm~nt of. air refueling·. 	 . . . . . 

tracks and attendant pr.o'cedure~ for operating th~ A-12 into the Pol«'r . . . 	 . 

•.. ,i.reas·, . Som~ initiai' training rout.es We1"e conc~ive4 and_pfan:ned along··: 

these llnes and included t~e p;ocedur7s' necess~r·y· for overflight..:of. 

: : . Ca°n:ada •..The cooperation of the G~nadian Gove.ri:rinerit ~o ~se ¢~nadian: 
... ' . . . . . . l/ 

: airspace was.:obtained'in 1963.·:., .. 

i./ BY;E-3194-63, 4 September 1963" (see Annex-142),.. . - . . . 
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Th.e·'fpregoirig, ..al course, was 'consi.steiit with 
' 
the ini.tial . . 

,OXCART con,cept which enyisioned ¢e'Si;io~S6,viet Bloc as the J?.riniary... 
. .. . ' ' .. .. .. . ' . 

ar·ea .0£ interest, SUbsequently, as. political izi.te:res.t an,d 'em,phasi~:· 

'shifted, to the Chinaisoutheast Asia area, traiii.iii.g.roufos:.we.re ·con

centrated over.the 'southern United"States land mass.·and some Pacific 
' -~. . '• . . . ' 


.'; 

. ' ,. • .. 

· Oi:earl"areas. 


Mission·Planning .· . 


.' The formulation :Qf operat~onaLtactics h?cs .been .a contin.ull;ig
. .. . 

effOtt designed to optimize mission c..pabilitY ·consi'stent with require
, ' I • • 

:ments ·and safety. The A-12 Tactical Doctrine Mati:tiai was. develop~d 

and formalized ·to govern all A.-12 operations ... This ~anu<1-l 1;i're

scrib'es· in .detair .A-12 operatiotial planning factors,: _tactics and pro-: 

· ced~res fqr the employment of.the A~l2 reconnaissan.,ce ·system. 

OXCART program mission. planners began working· up a dossier· . . . . ·. ' 

~fBLACK.SHIELD missions,· using·. the.compute~ized technique,s devel- . .. · 
' . . . . . 

' ' 
· oped in 'the two prior .years, .'Until i;..te fall of 196:4 OXCA~T mission·· .. >'.: 

' . . . . . . -. . . ... : ' . . 
','''., 

., · '.. :piannlng was in the.primitive ~tate. of ~an~al ~anipulations .an.Ci·. '_ · ·. · ~ · · 
a-' •. • • • • • , I • • •• • • • •• 

computa#o11s. utilizirig d'!-ta subscribec! by 'contr'!i:t6r ~peci!ications •. 

'- By: N()vember 1964 enough graphs, .cha.rt~, and-_bench.~·ark. data. had ·.· 

. ( 

be:en'gathel'eQ to begin..a comput.er p:r()grain which was :to ·-:v:entually:.,· 

.aff~.rd a;. aut?matecl flight.plan: 

. . 
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Witl:>. this ..limited..capability, mission planners began elim~nating. . ·. . 

ea~h.. manual function of planning:· P;ic;>r ·to the ·summer· of 1965,: · ·· ·. 
' 	 ' ' !. . . " . . ' . . ' . . 

.'··· 
:aiito~a~ed _i:nagnetie• ~riatio,n, minimum fuel ..req_uired 'to.des'ignated 

baiies",. ~long.·with a.flight !JI.an· format rui.d.. .. The nee.d for·· 

mor:e ,c;l.efi.nitive-,type s;ys,t~ms:capabqities ..~nd' vehicle p.erformance

emerg.ed

. . . . 
. ·.' 

. mission planning fac,tors-bec;aine apparent•. Signif1cant prog.ress.was. 

·made iri automated-mission plan;,_ing d1.l:i:'ing.. the A-12 'validation· period,.. . . . . . ' . .. . . 

.· indutling the fdllowing:'major accomplishments: 

(1) Auton;iated plotting ca,_pability . 

. (2) .Pos
0

t.-i:ni~sion plot to inertial na".lgation system tape .. 
' 	 r • • ' ' . , 

(3) Distan.ce· to "gq" information. 


(4): Extraction of certain:data in flight. pians fa~. NPIC's
. 	 . .' ' 

··: 	 ' use in·'correlating mis·sion "tak_e".. 
·. 

(5:) Sun relati:ve· b<;aring wi.th its change .rate p'e;r minut_e. . . 	 . . .. 

(6) A defe~se anal;_~is program to give .~robability·bi' 

mission success . 

. . . · (7) Inertial n.;_vigation sy.stems progr_ani. ·: 

. ' ... 


This va.lidation, period, whic.h ended i_n 
. . . ' 

No_vember-.19.65, saw 


.. 	 the :adve;,f· of wo1-ldw1d'e ~ca.pa15ili.ty:-.o£ .. the :rNS s:ystem, tesi:h~g. an·d valj: 

'dation of all -~eapo.ns ,s_ysteril.s and. r¢peatable .pel:'.forma;,;,ce information. . 	. . . . . 
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With·,aata.g1ea11ea fro,;,_ this validati~n-_perioa, mi~sif)n p!ann~rs·. . . . . . . . .· ,· .. .·.. 
·1· 

..: Were able: to lncorpor~te_,(,:.to• the C
0

0ll).pUterized !fight· plan the ,A-12: 

'birn-radilis, aut~mated weather. data and. fu~l ..curve.s '·£or.:the dif.

ferent' types··of crui.se profi1es.· Addit·i~nally a KQ-135 automated· · 


flight pl~m was developed which has been d~clar~d,. the most advanced· 


. ~ystem ever afforded a .supporting organization·.··. At thi.s time; all 


~11-m~ra p;~g~a~tning data' wa~ ·also iil~luded in the a.utom~ted 
. 	 ' . . . 

. . p:i;og ram. 

_In siunniar·y, with a.minim~ number of 'ap"'cuic computer 

input~ such as d.eparture coordinates and tinie," target.coordinat~s · 

:~nd· destination coordiriates, the computer prog·rarn could ~utput a. 

. 	 . 
complete flight plan depicting all necessary ilif~rmation for planning · 

. . . •' . 	 . . . 

·. 	 and·· eniployment: · A customized planning'•concept_ with a mission gen


eration co~tdown of 24 li_ours was·tried a..:i.d.p:X:oved.· ' 

' ..~ 

Th~ computer progr!lm is c_apabie ·of planning missions -at· 
~. 	 . . . . 

eith,er _sub,s.onic ~r supersoni.c speeds;· varying: po~e~ s_ettlngs, 


. rd~~i~~'.~lti~~de -~r long~ran~e cr~ise pr~fil'es ~~d varying gro~;
. 	 . . .. . . . . ... 

weight~, and will autqm:atically ·co~pute fuel c6ns~ption utilizi~g >. 


the tor-rect·parameters.. 


. .. 
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:E:vl'mts.oi 1966 :: 

. ·' 

:April' to fa'mUiariz~ new mission planners with flight pla;,,niri.g prepara
•• . ' • • • • • . .• • • i • • • \ ' • • 

·tion. and timing. Film h~ridling and movem~nt·procedures. stimulating· 

bot!' SKYI.A:Eµ( a;,,d_ BI.ACK SHIELD operations, wer~ .exercised:' A·:. 
' " 

command post exercise in ·May checked. out.th'e spe;fal proc.edu~es .." 
,• . ' . . . . . . 

to.'be, followed by supporting ·commands ~n. the Fa;- :Eist for BLACK . · 
. . . ' ' : . ~ . . . 

. . . 
-.SHI-ELD. Forward base exercises.were conducted at Adana,. Turkey,

. . . 

and Kacfona. Okinawa. New procedures., s~hedules, ~nd· priorities· 

were d·eveloped .with'.t!ie SAC KC-.135' aeriar're.fuelitig talik~r support' 

unit.·. By mid.-yea~.· iiais~n and. coordination witil approp~iai:e U. S~ 
:· . 

Navy and USAF .commands· had compres'?ed·to seven days t_he ·response 

time· to launch an overflight of Cub~. -Experience gained' from· BLACK 

·SHI:E;LD training exerc:ises resulted in a ;revised_operation.s plan,.tl):at:.·<. . .' . '.· ...·~ 

reduced fr~m Zl to 15 da_ys the_ r_e~poits.e'time i:~· deploy and i:omi:ri:_ence ... 

operations at Kadena. 

.•. Zr Air Traffic· Control' Proced;,_res 

l;,,'_April.1966 the problem of air traffic cantroFat altitud~s above· 

60, 'ooo feet' wa.s· ~e ·subject· of a me~ti~g betwee~· ~;ojec~-~~~~qu,;,~te:;s~. . . . . . . . . . . 

USAF and FAA, The increase· of flying ~cti~ity·by "YF-12 's· and SR-'71.'s· .. ' . ' 

... 
. '.f' 0 1"- S.E C".R:E·'l,.. 

.; 

...· . 

·' 
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fror;n qoth Edwards Air Force·Base and.Pahn.dale, .califor~ia, made· . 

it necessary· to• !!Stablish ~rocedures which°.would pr.ovid.e ·fo~ air t.raf-.. · 
. . . . . .. 

: fie 2ontroLat.altitudes· above 60, o·oo 'foet without.comp;omi.se'°of·pr~ject 

security•. The OX.CART operations p.er·soni;iel contr~buted substantially
' . '• ' . . . 

to the .c!evelopment and estab°lishme.nt. of .flight separatiqn criteria fo.r. 


this. previ\)usly uncontrolled airspace, and the establishment of code.a
: •,, . - .. 

altitude rep.o~ting to protect the classified aspect of. operations above.. 

' . 
60, OOQ fe.e.t. 


·As mentioned earlier, contr.ol of a.irspace in the environs of 


. Area 51 was.mandatt>r.y to preserve security of the bai;e and the flying 

activity: l'he task of :safely and s.ec.urely operating 'a supe.rsonic au-~·· 

craJt whi~h public~y did not exist,. °from an air base whieh a,lso did ·not. 
. : . ··': : . 

exist~ requ.ired the establishment of unusual; specialized prcicedur.es·.· 


The following are example~:
. '• . 

{l)· YUJ.etide°.Approach ·Control: • 

This. appro":c.h co~frol was. establishe.d in January 196Z,.·, 

·,. ·ostensi~ly as the· airspace ·cantroll!ng. ~gency·f0r .. all of .the l\Tevada 
. . . .. ·.·.··..;.:;, 

AEC T~stSit~: but in fact did,:,..;.!' control the airspace surround- .. 

i~g Area 51. A separate ·a·ov'eit approach confrol was ·estabHshed. 

ai: Area:51 :which managed and ~ont~olled all flight activiW in:ere: 
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(2). Yuletide ·special Op.erations..Area: · 

.As #ight..test and training . progressed. and performance. ~ .. 

.. envelope of.the aircraft increased~·.acce~s.to.additional secure 

· Airspa,c'e ·was re~uired·. · The Yuletid'e Speci.al Opera.ting Area. · 

(SOA) was established .in. early.1963 restricting 
. . .. . u~e ~f'des.ignated. . . 

airspace north of.Area· 51 specifically .f0r .Area: 51.:.aircraft's ,.se· 
. " . . ' 

between altitude.s of 24! 000 feet and 60, ODO fe;,t. This SOA:. has 

be.en re:V:ised\periodic;ally due to charigmg.requiremen.ts a~d is 

pi'·esently approximately' 150 ·Nl\1'.- by 350 NM in area on ·an East- . 

West orientation• 

.(3} Arrival/Departure Co'rridors:. 

Co.vert procedures ;,,tilizing co;ert . . ar.rival/depar~re
. 

corridors for sup:E'ort aircraft opei-ating from. Area 51 were.also . 

esta.blished.. in coordination with FAA. These procedu.re.s pro

·viqed for filing of aj.rcraft:cl~a:~aric!ls· ostensib!y fro,;,_.Nellis. 

:·Air Fo'rc~ Base, NeV'i'Lda, · .tho1,1.gh .in fact the ·aircraft were··f.lying · . 

·:from Ar.ea 51. . 

(4) Mode X · - IFF/SlF: 

This discr.ete, selectivei. identification ~eatu:re was• .. 
d.:>velop'ed and ins_taUed in A~l2 aircraft f.~r· secure·fligh~ follo\Ying. ·· 

··. \ 

... 

· 
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in this·· s~stem, the. airbo.rne· t·;a"sponder ·.:respands.·an~y to . . 	 . 

grOT,!Ild radal:s spedfically m()dified:to be compatible With, th~ 

· .· ..airborne ·eqtiip~eni. ·Installation W'il-S made only· in; .s eie.;:t~d ... 

,g_ro,und radars. This feature ·was: nece·ssary to insure adequate · . . . 

fl,ight foli9wing_ since .all j\-12.flying fro~ .Area 51 th;ough July 

1965 was flowµ. bl..cR, L.e., no flight cle~;ance was .filed. .The ... .. :· ', 

.co~ert asp.ect .of this• type' of flying requir'ed extensive ~coordi,ia-. . . . . . . . . . 	 ' 

tion and th.e ·estabiis4ment of ·s~;~ci~lized procedure~: with FAi... . 

aJ.?-d:N0M_D to assure no compronii.~e of A-12 ai~~r~ft·:.,;,istencE>. · 

or performance sh~uld'the aircraft betrac!(ed by their·radars·. 

(S) 	 Clearance Filing Procedures:· 

.·A~l2 cleara?l.ce filing procedures be~µn. i.n July 1965 :. 
~ . - . . . 	 . . . . 

. included. 013tensibly departing· VFR from· Edwards AFB .as an• · 

SR-71 tc>' a 'fix within the' Yuletid'e SOA; there'·picking up a!l I;FR. . ' . - . ·. . . . - - . . 
. 	 . 

cl~arance.for• a ):.cute of flight above 60, 000 feet; re~urning to' 

'a. :ibc within ·.the soA. ca~celling the IFR flight pla,;. and OS teµ.s ibly .... 

. pi:ocee:ding. to Ed.wa.rds. ·VFR for ·a iai:;i.ding.: .. 

OXCJ\.RT .Pilot Training 
.• 

·~- . 

. . · 	 Iridiiridµal ·pilot flight activity in 196.6 was...geared .to ·maintaining.·· 
. . . 	 . . - . . 

..• 

P.roficien!"y:an<i oper-.tfon-.1 readi~e~.s., Mol!t tr-.in,ing flights includ•:;d 
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at least:ori.e 
' 

aerial refu.;;>ling and av,er~ged 45 ininlites of M·ach,3>o--.. - - .. - . . . 

,t_tme.· The pilots·-were' ch:ecked· out .in night flyi~g a~d ;efueiing. ,:: 
. . . - : ·.· ' :· . . . . -· . 

. . ) .
., Escape, ,evasion and sµrvival.training c6ntinued·with empha:siS'.On 

. '.• •• • ' « • • • . • • 

tro:i>i«ar and se.acoast ,,,re.as. :Par~-·,.ai.1 training ·was in~tttu_ted a.s . 

part .of the ·water· survival training program; . . . 
. Ave~age A-12. flying. time.for . the six pilots.who were Mach.3. 2. 
:, . : . . - .· . . . . . . .. ; .· 

qualifieP.. tncr<ia.sed to 353 hours.. '.rwo new p~J,.ots 'came into th.e. 

. If . · · 
.program. in the Jall of 1966. - ·.. Their tr;;i.ii).ing :fol.lowed the• same. . .. . ~ ..

general pattern of th.e earlier groups of:pil:ots. 'All A-12. pilots 

c~mp,leted t~e Lockheed A-12 ground ~raining course: . This cours~ 

.. , ..: .. 

cqnsist.ed cif academic ins.tructton on ·normar·and..emergency· procedures. . . , . . 

:for .. the a·ix'craft; proptilsion sys~em <1,Iid.aircraft syste1:;i.i..s:' Academic· 

t:raining a~~omplished concurr~ntly with the A·-12 transitipn flight.. 

. . ·progr-:-m .consisted of extensive .inst~ctfon.on· th~ nayigati·o~;. sensor. 

and EGM, sys.tems; 

Concurr~ntly:wlth op~rational ·~ea.diness fli~ht traini~g; addi

..'•......· 
·tional, academic ins-truetion w~S dev.ote~·- tO :aircraft· Syste.~·s, - pltis · 

tactical ·doctrin.e study. The objectlve ·was to. reach· peak proficiency, .. . ·. ' . . . 
. ,... · . . ·,. . . 

i /. For a recapitulation of pilot· selection.:;t~d recruitment-phasing, 
see'A.nnex:l43. · · · '. ·. 

:1.08 .. 

.. ·. . 
'• ·. 

·... 

·.· .. ·· 
·.··. 
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in ~11 areas during Jhe period. ·. Stand·a:~diza.tion (giound phasef
'' . . . 

required -the"pilot to successfully. .. - . . . - . ..pa~s.a comprehensive examination· 
' . . 

on.an aspec.ts·.~f aircraft· ope;atio.ns and tac.ties, Integrated irito".the · .·· 

.fbrmaFpilot training pro~ram are· spe~iaUzeCi·courses of in'stru~tibn ·. 
. . . . ·... 

as follows: ... 

.... • 

·=-. ' 

( 1) ·Press1.lre suit fitting a.rid physiological training. 

(2) Security.and resistance t.o interrogation training: 
' ' • - • L 

(3) Escape and. evasion training.. . 



. ' 
·. Once declared operationally ready; .each pilot continued to r·eceive . . ' . . . 

extensive gro:und aoo flying trainin~ to assure optimum:p,roficiency. 

\ · To the maiimum. eXtent possible a,;_c;l consi~tent with flying 

.. safety, OXCART.project pilot· training was c_onducted concurrently 
. ·.:·. 

with the manufacturer's de"(elopmental flight testing. As an· example; 

Lockheed.cleared d~tachment pilots ilicremen~~lly for.·tra.i?;.ing _at ·. 

. speci.d regimes beginning at Mach 2. 35 and.ultimately to Mach.'3:-i;: · . 

.· · tli~ airc·raft ·design .operating speed. This uniqu"e -training philosophy 

proved ·a"dvan,tageous in that the. detachm~nt attained ope_ratfonally·:· 

ready· statu,s· far, mqre .quickly thari _had_ the norma:l Air Force 

Category I, .II· and Ur" approa:ch been followed~ . 
. ' 

Prfor to A,-12 flig~t. training. all O;KCART p_ilot. ca_ndida_tes · · . 

w~re qualified in the F~lOl aircraft "to iilcluc;!e ae_r.ial refueling. The 
,i ,. 
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....

F-lQl'.;.,..s ·.u.sed as .the' com~:an10,.; trairter· ai~~raft fo the A-12'to: . . . . . . . . . 

. ... >·..• 
·.augm~nt .·pilot proficie11cy.· . 

. Th:~~·ba~·ic A-i2.£l)ring, training program ci>rt~isted.of 2!"tl;'aining·:. .·. . . .· . . . .. . ., ~ 

mi~si~ns and·approximately.52+30.flying hou;s •. The program requtred :... . . ' . 

·: 

two-..se;,,ted ·A-lZ.\raine'r: ·A tot~! of twelve' trai~ing ·£lights.\V~re :~equ~red . . . .
" . ·.:

.·in. the J·-58-equipped A-12 duri~g.the ope,rational r~adiness pbas~ .. ·Train

ing :i?i<;:luded day and ·night transition flying'. fastrument flying', aerial" ., 

' 
re·~:~lingi,'.navigation,, ·photographic proc.edure~, ECM training, ·pl.us 

. . . . . . . .· .· 
normal· and emergency procedures £or ·an syste~s.. The ii:.ial;three.. ; . . . 

". 
training, mission:s. were. simulated opeiatio~l ~iss1ons· with multiple". 

aerial refuelings. 

Deploymeqt and Use· 0£ OXCART Opposed· 
·... 

W,hile the OXCAR,T DePi,chment trained for its operationaJ role, 
. . ., . . . . .. 

 

.... 

· attempts were made to commit the capab11ifr 'to operational use.~ At . . . . . . . . . . 

. ,. . . .. ': : " . . .. : .. . . ,• . . . . .
. the .17 .Febrµary 1966 mee.ting .of th.e 30;3 Committee, the question of 

. 
. . '.. . . . 

:deplo0.ng the OXcART to the . Far E.Lst.'\'las again raised. Mr. Vance·"·. - . . . .. 

:advised that· Mr. McNa~ra"-still opposeidd,eplo~ent on ·fue. bi.sis· 
. •. . . . . ";."' <:; ., 

that the sitµation re~ained unch;ing'ed sit'ic_e .December.. 196S (~~e


Ann~:x"l44t.. o~ .. 22·Maich -· 1966.i:he.Direct.;r Raborn( : . : . . (Achni~al 
- ' .

·~:XJ;'°'iiessed his de_ep co~cern .over. the. lack of a.dequate photography to'. . 

. . ·. 

.SE.CR_E'i', 

·. 

.. . ''an~I"' ·,,·,·~· twi:~1i1~' ...n u u. ~ ~- i' 1 ~-·••· .d 

... -. '". •r~l ::;i~t~m. .·. . ·>i.i1Ut u. v};l ""! .... . . . . . . . "  . . . ' . 
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·. dei:eet·~ ·;6ss'ible Chines~ Co~~tst· strategic build-up. in S~uth ·. · .. 
• • • • • • i • • • • 

·.. ·ch.ilia. -a:nd· dire·ct _i~'volvel'):'Lent'°i~ the Yiet'!-~m war.· '.(he. i~l:ierent:limi~ 

•, 

·• · tci.tions.of ·sa:t.ellite coverage and the.defensive .threat to u~2·~·an:d . . . . ·, . . .· 

· .drones~ w~s seriou~ly in_hibiting·.timely: acquisition of"high·resoluti~n
·. . . . ... ' . 

·~ .. 
photography;· He therefore rec~rnln:ended that't4e OXCAR:r aircraft 

..

· . .·be deployed immediately to Okinawa", .fl~ ~i's.sio~s over. North Vietn~m . . ·. . ... . . . . . '.. . . . . . 

as !loon a:s .possible; and be .re~dy.·to ba:ck.up the·u ~2 and ,satellite· 
• • •• • • • • • • . • c • 

.! 

. ·. 
. . . . 

·:capa,bility in South'.China· sh0uld they prove incapable o:f f1J,liillirig the 
;• 

iritel:lig"ence req11irernents~ ·The' JCS suppo·rted this vi~w. ···At th~ 

28 March 1966 meeting· of' the- 303 ·committee, ".Mr. Vance stated. . . 

.th<!,t he and· Mr. ··Mc::Nam_ara were stifr ag<!,iti.st deploy~>."ent despite 
.· . 

.·· 

t"he".·J-:cs vie.j,.s; . They felt tha.t existing· syste~s c~uld.provide suffi-·. . . 

. cient coverage of North Vietnam. 
. . : 

· Sinc·e.· the.-D.e.pari:m.ent ~f Defe~se 

. was the principai"c..:istome;- anc:l.was willing to live w:ith iesser. cover-.· 
. . . ·. - . 

age;: th<a- Committee concluded not"to ·d~pl<?Y at"tha.t time. :It was recom

. · :iriended:, however, ·..that after further.-_study .6£ certain _aspeds, 'the ...... 

I 

. . . 
' . 

,' ' 

.. . views o:f the DOD a:nd .Cl!\ b.e brought to the attention of: the Pi;es"ident• 

(See Annex. 145:. ) · 

: Sub:s'equent disc11ssions of""the· i:natter .occu;rre·d. on 11;r..i!a:y1966 ..,. . . . 
· 

.., 

... 
. '·' 

.... :..:. :·. . . . ',. .... 
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.·. ·. . ; ·.' 

. " CIA favo~ed..immediat~ i;l.eployment·anci. u~·e; the State·Department'"·" :· . . . . , . 

..Wii-S•agaii;ist; th¢ DOD' was ·split., w~~· lyti,ssi;:s·'. McNa;nara and.;Vanc~. 

 .."oppcised·axid"the Jciirlt . Chiefs' of The . Staff-i~;favor.of . . . . . . de~loytiren~~. .. . 

: PF1AB. was on:r.e'cord .as· favor.ing 'depii:,yni~nt, and· tise. The'..tim·e ·. . ~- . •.· ' 

had c 0 !":11e to pres.e?li:.the di;,;ergent Views to the Pr:sident: ·.(See 
' I • • ' • 

.. ".A~exes 146 ·and 147.) '!'.his· was. d~i\,e and .on.Ii Augustl966,.' .. 
. . . . . . . ' ' . ; .· 

:Mr. ·walt Rostow-advised·the 
• ' I 

J:?CI (Mr.· 
' 

Helms) 
• 

that·the' 
• 

President· 

. had 4~cided io~ the titne .qeing"not'.to :d'eploy 'the O:XCA~T (s~e Ann:ex•:· 
. ' . . . '• . ·. -.· ·.· . '. . 

, .... 

, . 

.·;

".

. 148); 
" . 

. . 
On 6 Septeml:1er· 19~6 a I'roposal was· ~ul>mitted 'to the 303'Com-· 

. , .. ~ittee,.to .conduct OXCART recon:iais.san~e ~issi.~n's av.er C~ba: . .. 

·The Director had recommended, and the ·secretary of Defeiise had.: . . -· 

: con~urred (se~:Anne~.149) that tlie ~XCART· capability b~ exercised .. : '. . . . . . . : "• ' - . . . : . "· 
ove'r· Q~b~ 'tci. confirm ·the reliability" of the ·basic airc.raft system, " 

,., . . 
to. test the EWS against .the Cuban SA •2 defe.nse"s H they responded,_. 

and i:o· evaluate a So_Viet~:type defenst've .environment reac.tioli and . . . . . . . . . . 

.....: capability to a.low· cr'Oss section, 'Mach 3.·0.3,ircraft...While it·. . . . 

would provide high~r resolution'photography tha:n tl).eSAC.'U·~z wa~ ... . . ' . . . .~ 

~u~te~tl~ obj:3.ining,. i.t was ~ot ~ropo~e~· that the'' OXCAR~· re;~a~~. . . . '' . . . 

~t·capability. The main objective was to establish and. nlidate the " . . . ·. ·. . . . . . . . . . . ' 

HZ· 

. ·.. . .,~

· .· Harirlhr :via .BYEMMI .... ·· 
7· · · C"ntr0!·S11~t'_· ·)·' • 

. . . tJ ·~' J!' ...~·· .. 
" - . 

. . . . ... : "T 0t" ·s .E a·R"E 1< . . . . . ' . : . 

. .... . 
:· 
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l. . .. 
operational capabiiity of:th.e OXCART system to P.erform·.1;'econnais.sani;e . : 

.. . ' .. ' . . . ' . . . . . ' 

0£ a ..;defended area.. . . . ..... 

Th<i.303 Committee. considere·d the propo~al on.IS September
. •' . . . . '• . 

. i966. In general, the.attitude was negative;. In spite of idv~ntages . 

.which.might accrue from testing_
; / '' . . . . . in a·.hostile. environment, the opinion

. . . . . ·. . . 

pre.vailed that introduction.of OXCART over Cuba woiil.d disturb the. . .· . . . 

·e:x:iating calm· . i;>revailing in. that area· of· our for.eign affairs .. ·. Untii an . . . . 
. .. 

. : overriding .requirement could be pr.esented, the m.afority decision. 

. wa:s,.not to co~it "the A.-12. to .i. Cubai"i..ope:;ati~n.· 

: Fur.th~~ Dev.e!opm<>nt and Testing ·of.A-12. System 

Although A-12 performance h.ad been validated at the high·. ._ . . . 

Mach ~nd hig.h ~ltitude, there were still j:>r.oblems ·to .b~ worked out.. 

Until. the .'real world o! the A-lZ's. £light regime .was actually exp·eri

enced,. its effects ori aircraft performance had. been unkilown. Vibra.:. · 

ti0ns, .ae:i;o-elastic effocts, thermal· and mechanical shock du:ring 
.. , 

: ·.·transients, sy~tems interactions, ..control·a~curacies a~d. envi;ron~ 
. .. 

mental conditiori.s make up this "reai world. The. interaction of these . . 

variables affect range, for exa:m:ple, <!:.""follows: ... 

a.· · lnlefspike 4% inaccuracy penalizes ;iiJ.et per!orniai;ce; · 

py3%• . 

il3 

.. 7' .0 p 6 E c R"E 'P .· .· 

H d' • B'"-MAiJ.anurn vm ·. Yb.. :1 . 

r.oritro\ Sys'.rnm . 
.. ,•,·..., : ... . : : :·-

http:introduction.of
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" .,.. ....... . 
 '::· ,: '··: 

C05492927. 

. ,'• . ·.. 

..T 0 P SE 0 RE T 

·' 
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-b. 1% inlet leakage pena:frzes inle_t pe#orinance by: 1%. 

c. InletJ,ypass one-tenth i!"ch inaccuracy .penalizeg. 

• i:nlet performance-by 1%... .. , 

d .. Inlet perforrrtance off 5% increases fuel consumption . 	 ' . 
. . 


by 5 %to 10%. 


e. 'Fuel corisumption 5%· to 10% higher p.enaliz.es aircr~ft 

. • 	 . O· . . . ' ..... . 
;. · Engine turbine temperature 40 C -low penalizes , · . . · 

· airc:raft range by 5%; 

g. · Fligh(.path en~iroiunent 19°.'c··hotter than standard 

penaHzes air.craft range by 7:%. · 

h•. Envil'onrnenfal temperatiire. she;>rs c·ause unscheduled: · .. :' ·. 	 . . . - . . . 

. cont:i;ol su~face niovet';'lents resiil.tihg in add°itional drag. 

i. Fuel temperature and density ·variations cari reduce. 

fuel 	_onl_oa~ by 1, 000 to.Z, 000,lbs; ·• 

j.: Less·t!:i:an precise center of_gravity·:rnanagemen_t 
. . . 

' . 

... 

,. 

cau'se::i control ·su:.face -movements ·resulting in addition.al' drag. 

k. r:i.eviations from optim~m·climb schedule r"educes 

' . 
fuel available for cruise,· 

Eii:gih_eel'ing. \leveloprrten.t anCl flight testin:g ~once~tratea· ;n 

further improving the air. inlet-control- s"yste~, .rii.airi:and afterbu;-ner.· . 	 . . ' . - . 

. ,· 

Halml!o. vi~ RVr.3rn~1tU U· ...1.w.L.o•••• I· 

.Controf:Syst~p .. · ·..·.. . . 
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.. :.. ·. 
controls, bypass door schedules,. Mach hold, autopilot and ~tability.·. 

·augmentation ·systems.· . . .A performance "optimizatiOn flight program··. . . . 
. . .. 

: was run in c0njunction with hardware improvements,' A ·reliable 

·cruise c:i,pabil~ty was e_stablished which ·reHected an appr·oximate 

200 mi1e,increas~ in operational tanker-to-~tanker r;,_nge•.'..<;:;ruise 

range,. with 600.0 pounds of· fuel reserve,· reached 2.87.0 .~utica1· ;rules 
.: : ;. 

·at alti.t11cies ranging between 75;oo0-84·, ooo feet at !vfach 3. i. On. 

Zl Decembe.r . 1966, a flight test aircraft flew a··two--a~rfai-refueling~ ·. 
. . . . 

mission 0£ 6:09 hours'"dur.ation of which three hours anq thirty ". .· 
~

· nlinutes were flo,,;n at or above Mach 3, 2 ·:One 'ieg ·of the m.i.s.sion ·-·. 

~~vered a· distance of 3067 NM. . :operational . . aircraft wer.e· . never . to 
•' . . .. . . . · :.-

attain ti,at range because the. program termihation g_ro.und rules 

re~trict~d· the nec~ssary har~ware _impr~vemeri~s in .the fleet: ·~While' 
... 

 .it is· doubtful that the origina.l 4000 J:lrM range figure would:-ha;e been:

·.achieved, there· were prospect~ of improving ·range performance · 
l • • • • •• • .: ' 

beyona_.th~se 'demonstrated.: 

·On 5 January . 196.7 the fourth . A-·12· was lost.'._:· Ai;'craft No. )25';
.:· . . 

. -accident occurred during descent about 70 miles fr()m Are.a 51, near'.". " -· ' . '• 

:· Leith, ·N'evada, It involve:d ·a: fuel system gaging malfunction which 

·resulted in a higher th;m ,;_ctual fuel. quantity r~ading. · B~c-~use of'." :, 
. . ~ -

· 
" 

· · 

·. ·' 

,. 

 .... 

. . 

. ·.· 

· 

. ·.'

,'' 

"' 

 ~-

: ,  

' ·.. 
. 

:·'_. . . . . . .. . 

,. > 
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. .. 
this,. the aircraft's fue~ supply depleted b.efore' reaching t:h;e base. '. 

. . ? . . . . . 
·.· ·.. 

T~e.aircr/ift wa_s t~tally de.strayed', .. The pilot W<,i;s eje,cted ·but was· . " 

kllled when'. he fii.il~d .to separp.te from the efecti~ri seal: prio~ to .it~. 

ii:npact.' 

A ·search 'ivas i.µitiated for the wreckage and pilot by Area ·51 . : 

:personnel and aircraft, .The v.:reckage ~s-·disco~ere·d.o.:i:6• Ja~~a·r;y, · 

. . 
.and .the pilot's body was recovered on·7 J:anuary. .A;"we.ek~s. spent. 
·, . . ' . . . . : '·" 

. " 
retrievtng pieces' of the wreckage, The cove;.',.sfo.ry:for. th~ .accident· 


" was .that an SR-71 aircraft out of Edwards ·AFB· was 'missing and pre,..,.
. . .' 

sumed down·in Neva:da; · The aircraft' was ·on a· z:outine test flight. and"'. . 

the pilot was· missing. This .story wa:s released.via USA,F:·channels 

?n 6 January, and the pilot wa:s id.entified th_e n~xi: day a.·s a ci~ilian 

. test.pilot.·.· Although hls employer was not disc!os ed, the .new'sp~pers "· 

ide.ntifiea.him ·as a Lockheed employee, T_his story.was never refuted:. 
. . 

b'y' USAF Public Information Offibers; S~e Annex.150 for san:lples of 

pres.s.' rep_orting• 

.Flying activity was suspended.pending 'investigation oicauses ·.• 
both.for the crash and the'seat separation failur.e..,' Upon d~termi.nation 

:of causes, pi:eca:utionary attion in,th'e'form of ins.pections· and ·cali-. 

i;·;~tion ·checks "was taken to pre'clude recur.rence'. of similar 'malfonctions,. . . . . .· . . . . '· -. 
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·Of intere.sj; is the.fact that.none .of the.-£our A-lZ a~cidents .involved., . . . . .. ·

t\ie ··high 'Mach numb el';. higl:i.temp~ra~ure,-·;regime of fl~ght: All· 

the accidents. _involve.cl traditional problems i.nhereri.t in any aircraft.. 

In fact, the A~l2 by now. was perfo;Il1ing with a high_ !legree of relia~ . 

bility at the high Mach emrJron~ent.. D\itachment "flight _sortie 

·e#ectivenes.s, was ·near 80%. Maj<;>r subsystem :i;eliability was _als.o. 
,• 

.gooCI. A detailed examination of"O:l(CART exper~ence data and 

.systems· reliability."is:contained in a··fU,;al report on ·tha~ s"ubject_.· · 

.dated 15" January 1968 (B YE-8725-68), a copy of which is appended. 

h_ereto as.-Appendix !.. This docum.,nt provides a. c;omprehen~ive 

~,;.d d,etailed record. of the levels of reli~billty of ~ajor air~ra(t 
. . 

s:ystems., .carne.ra,s, and ·electronic warfa.re systems. .- ) 

·:Detachment . training in .the sprmg consisted. of routine. . ' 

of.19~7 . 

.flying fo'r·pilot proffciency and SY.s.tems--checkout, with emphasis 

on two aerial .,refueling .missions: Such profiles ..;ere simllar .to.•. 

tho~e· that would·be flown on operational missions should eithe.·i:· the 
. . ' ' . 

S:KYLARK or BUCK SHIELD contingencies_ be a·ctivated.· · c_on-: 

· struction at ~ade~a was hea·r· comp!eti:qn e:i:.:cept~.f~~ . new.hangars.
. ' . 

. ':. 
P.rovis.io.n· ha4 been made t~ use."other hangar.facfrities· on ·a t~i:n-. ·. .. . .. . . 

· p:orary basi~ ·should ·the need arise.: Fi,;.al BLACK $HIELD · ... 
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.· : . 

· ':· ··'were is!lued, an.d t)lie .Detachmen~ w~s cap.able of b~ing· in position.·: 
. . . . : . . . .. ·. . •' . . 

. . 
.re.ady to"fiy an op~rad.onal mi,s'sion fifteen days after notification.... ·.. . . . . . . 

· to.go.· The .plarl' caUed for.£lyi,;g · the•.A-12 1s non-stop .fr~m Area 5.1 
• - • • • • J • • 

· to.Kadena with three. aerial.refuelings enroute. Supporting tankers · 

woUld operate from Beai~ Air Fo,:ce Base; Galifornia;.from Hickam . . . . . . . . 
; ' . . . . 

,.Air.:·F·o~6~ Basei .Haw~ii; .and from.·Kadena ALr Force .Base, ·.·Qkina,va. 

: . . 
Ina crisis situation, th'e deployment rou~e could be extendeq to. 

include photogr.apliic coverage of North Vietnam and r~covery at· 

' .
Kadena. 

. ·,, 

... 

... 
·.·. 
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OXCART Deployment, Operatio,;_s. anQ. Te;rmination 

:quring":May 1967. concern-was g:rowi_ri:g".ovei-:the P<?.ssible 
- • • 	 • • ! 

i,;_trodu~tlon.of offensive surface_-=t~-sutface· rri.tss~les ..· 

. ' 


1nto-North : 

_Vietnam. The problem o£·detecting' such mi_ssUes.:,was discu~sed 

with the President on ·11 May; He r_eqtiested a proposal on how best··. 

. . . ' 

: tQ.~onit.o"t· .the situation. The·_Agency respo_nded-the_ne_xt•daT_wit!]-. 

'. _a.br.iefing ·to the.}03 · on the photo,graphii::.:c.over<{ge.=f.e

qulred for .missile ·search ;13-nd thil .extent of existing coverag_e,.

commftt.ee 

' 	 . . . . . ·-. 

wlii'ch ·waii·inadequate. 'C!A prese,;,ted. a proposal to ,;se· the A-i2 1s·•. · 

·The Stat.e and.:Oefense members of the jo3 Committee·d'ecided·to 

·further ,examine 'the requir~ment and. t)le political.risks.: While 

.they conducted· th,eir examination, a fprmal proposal to d_eploy th.e ·. . 	 : . . . . . . ···. . . . . .. . 

OXCART- was submitted·. to the 303 c:;ommitfoe! by -Mr •. Helm's· oh 
..· 	 .

' .1/. .· . . . 
15May1967. ~. On.16 'May: Mr. Ros tow ·repo_rted th;i.t_ the ·President 

had· given his ·approval for· immediat_e d.eploYm-:e'?-t a,!ld. use of the· 
.. ~ : . 

.OXCART over North Vietnam_. (See 'Anne,;.isz ior··a.n'.:accooot of . . . . .. . .. events leading to-fue· deployment.decision;): ·The :SL_ACK SHIELD 
. 	 . . . 

c~ntin~ency. pla,n·~as immediateiy pl~ced"in eff~~t:·. ·o,,. 17; "is .and. 

:._ 

1/ 	BYE-2369-67. :15 May 1.967;: Memorandum for 303 Committee, 
Subject:'· ·OXCART Reconnaissance "of Nor.th Vietnarii, .Anri.ex.151,- .·..··.. . . ' . . - . 

1.19· 

I • ., .. ' 

.. · 

. . . 
. ·u 11"1·uO ·• "\·~· ..........., .. ~,inp:· a. ~ Via u ··'"· ,., . 

n_trcrl ..Systai:1 .. . Cg..

. . . •', ·.:· 

1' 0 J' . s·E.C.R E·T ..1." 
. ' I " 	

• • -: : ,1, 

I 
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. ·19. May,: logistical airlift to Kade~a "wa~ accoin.plished. Six· ... " 

'. 

. ·. 
G-141 ~ire-raft transporte.d approx"i.~ately..lZO", ooo ._p6~nd~ of ci1rgo

; : . ' . . . ' ,_. . . . . . . . . .~ 	 ; 

a!ld eqiitpinent_arid the--task force-personnel 'from: Area Sl.. ·co~- · ...
. . . . 	 ' . . . ' 

at ·Wake_-Islan_d 'to assist iµ re_covery of the ai.-craft in case of·. . . 	 .' . . 
.; 

--~eris'e-;,,cy landi,",.g~ .at. either site. A;rrange~e.ntS were corifirrn,~d 
.: . 

t~- fully brief the Ambassador 

I SOXl, E.0.13526 

T_he ..Prime.Ministers of.Japan·:· 

. and Tha~land wer& a_dvi~ed, as were".th~ President and,.Defens~ Mini

st_~r of the Republic .of China: The Chiefs· of the Air Force· of 

Thailand .and the Repul:>lic of China were "also briefe_d. The reactions 

.were favorable. On 22 May the first A-12 (Serial No. 131) flew to,. 

Kadena from ~.rea:51, non-stop in .6·: 06 h<?urs for a·c1istanc.e of 6_8 74. 

nautical miles. ·Refuelings we.,e. accomplished· wes't of San Francisco,.. 	 . . . . . - . 
. 	 ' . 

~ 

near-1:1'.a~aii'·and near Wake Island: . There>.vere' no m:ajor"aircra:ft 

·.·malfunctions, ··~nd.the flight ..vas.;completed·as planned. without_·:. •'·'.' .. 

dif~iculty. 

Aircr;i.ft No. 127 departed Area..51 on ~4 May:'and a:rri_;;ed at .. · . - . . . 

_Kadena 5:55 hour-~ lat!"r. Again.theJlig_hti including ·µ,r_-;~ ·refu'eltng_a,_.. 

lZO 

. T G P. -~ £ C R: ~ 'f" 	 . ·.. . . . ,, . ·. . ·-· ..'II. ·JI • . 11urit~ ~1 . '. anu ff, V!a uHrddi·· 

·Control. Sy~tem . · . . . . 
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A-12, .'No. 129, was launched· as planned on 26 Ma.y i967. 'Tlie flig!lt. ·.. . . . . . . 

proceeded'norrrially Witn the pilot experienced .:i.n I~e~ti~l Navi~ation. 
. . . . . . .· . . . . 

·-·; ," 

'System problem and conimunications difficW.:ties in ·the vicinity. of . .. . . . . 
wa,ke.Island•.Under.the circumsta;,_ces, he elected t~ make.:a pre, 

. . . ) 

·c·autionary landing at Wa~e Is.land. The prepositioned einerg.e·~c:Y. ·: 

reco~.ery te.am.secured the air~.raft·witho)ft incident and .c011ti.n®tioil· 

of.the.flight t~ Kadena was acc?mpl~shed the•riext day.· 

.On 29 May 1967, the deplOyed unit at 'Kadena was ready to fly . 

' ' 

an ·operationalmissibn; Under the command ot . .Col •. Hugh C. 'Slater; 

0

{whci hadbec~rrte Area si Gornrilan_~~r in.September, 1966),, tWo 
' . ' 

hundred and sixty.personI1el had. depl,oyed to:th~ prepared BLACK 

'SHIELD .facility at Kadena. Except·iol'. .hahgars, which w.ere a.•monfu 

short of completio_n, .the ~acility 'was ready for, ~·u.s~ained' operations: 
. -. . ·. . . 

O!J.- ·3o·May 1967. the i\~dena Deta:chtneiit was alerted.Jar a missi~n. for 

the 31st...The f~-rst B)'....ACKSHIELD mission·was riowri on 31.May · ·· · . . " . . . ' . . 

.. ' 


 19~7. Two photographic 'flight lines•were ·floWIJ,,, one .over North·...... 

V'b~tn.aci and the s.econd <?ver ·th~ :DMZ with gocid results .. Tlie mieiefio;i: ·· 
• ' • ' ' • • r • • • 

:Was for.., a duration .of 3: 39 hours, and the i;·ruis e legs we·re:;O,oWn.. at:· . - . . . . .. 
' " 

,· 

'1'.0F SECffE'i'· 
' u·a;•ll~: ,;;~: n~1n.~~~1 

· 1 UU \.!' !f11.0L·u1t.:.i.;·u~ 

"· conttnl SYSl•3!;1 : 
. .... .. . ,. ,·· ..... 

·. 
'•.
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Mach· 3.1· and 80, DOO feet.· An analysis. of the mission is contain.ed 
'•' ' 1/ ~· ·. ·.. 

OJ'l pages 3 a11d 4 i:>f'Annex 153.,7° Sev.enty. o.f the 190 known SA.M·sites. 

'' 	 "' "' in North Vi~tnatn were	..·photographed ·~·~ were 9. of 'the Z1' COMIREX" 

.Three more mi.ssions were .fl;,;,m in J~e 1967. . . -	 . . 

, .Ail operational missions i.yere pl;,_imed, directed ..and controlled 
. 	 . ... . .. 

.by Pr.oje'c·t.Headquarters,against target~ id.enti!ie'd· by USIB and· 
~· .. 

approve.d py higher authority.· · A cons.tant watch: was maintained ori, . 

.	the we.ather in the target ar~as .. Each.day at a .specified hour 

(1600•hours local)· a mission alert·b.riefirig occurred. If the forecast 

weather· appeared favorable, the field.was.alerted·to amission and 

pr;,vided:a" route· to be flown. T.his '!-lert preceded actual mi.ssion· 

: .· · .take-o£iby ZS ·to 30 hours. Twelve.hours (fl>iZ·).p:i:1or,i:o:take-;,ff,.. ' . . 	 . . : . ; ' . . . . . . . . ·.. 

a .s.ecohd ;eView of ta'rget i.:eathe'r wa~ made.· .rf· it contiriu~d favorable; ' 
. . .; . . . 	 . . .,. 

· the.:mis.sion .gen!"ra.tion sequence.,contintted. :At.'H-Z·hours, a '!go~i:io.,-go" 

decisio~ ;va~·made and communicated·tO the..field~. 'The final·iie'cision, ·. 

it shoiild be.n0 t'ed, wk::S not.Just based ~n the target area w!lather fac

tor, Weather had to be a·deqUate·also in. the refueling areas.. and at 

the launch ~nd recov.ery base for safe.ty of flight: reasons . 

.1[ BYE-4:4Z3Z/67, ZZ.Sept~~be.r i96·7.: i•BLACK,SflIELD.Reconna'.1$~· 
.sance.Missioris, ·31 May-15August1967.". :(.A~e~~s 154and155 · 
cover BUCK SHIELD i:r;issionl3 .fi:oi:n Ji.ugust 1.967 through March 1968·. ) .. · 

'. lZZ 

·:F'or. Sl!l'GREl'' 
.; 	

·Harldle: via fl¥EMA~1 
·Control SJstem ..

' ' ' 

·· 
: .. 	... 

'• .. 
. . -· 
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... Jn the field; operations and. maint~nan:ce generation. beg;a'n: with·: 
.:· . 	 . . 
. .. 

the· receipt. o{ alert notification» A p°ri.mary _aircr?-ft. ;.nd pilot,; as 

"well as ·a b.ack7i.ip ai;craft and piiot,: was. selectE)d. ·The aircraft 

"·. 
. '. ·were .given tliorough pre-mission· inspeetion .i!-nd:·s.ervicing, ail 

. . . - . 	

systems··were checked, arid the camera _was loa,ded into the aircr:aft: 
. 	 .· .. . .. 

~h~ pilot~ wer~ gi~en. a. de~iled mission route briefing in the e~rly 

.e:ve~ing ·prior to th.,· day of flisht•.· c;iri the :mornin·g· of t~e.··flight, ·a 

fjri.al briefing oc;c,,.rred a~ which time the aircraft and systems status 

wa:f!. r·eported•; last mtn:ute weather and intelligence ~was. briefed,. ari.d. 

any. flight plan::ameRdments or· changes were provided the pilots. Two . 

hours prior to tak~-off,_ the primary pilot was given a medical exami~. 

nation, was s.uited, and tr;msported· to the airc:raft.. In the event of 
... 	

'' 	

equipment malfunction a·~ for ·other reasons the primaiy aircraft 

coUld not.take off, the spa,re. or .back-up was·.preparec:I to ·execute tli.e 

mission. one'hour later. ,: ,, . .. . 
A. typic~l· route profil~ for .a BLACK.SHIELD ·~ission ·ov~~ Norfu 

Vie!t'a,,,.,_· included a refueling shortly after take-off',. •south of=Okinawa~ 

acco~;lish:iii.g planned. photog~a:~hic pass(~s), withdrawing to a.· . 	 . . - " . . . . .· ,, 

s.eccild aerial refueling in the. Thailand area, and returning to· 

.. 
Kadena; Mission timing,· tactics and .ro~tes were variep, consistent 

:with photog;rai)hic requiren:ents 'ind tb.reat analyses; 

123 .. ", . . .. 
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FtilloWing recovery at Kadena, ·the catllera film was removed. 
. .. 	 ·. 

. (t{om tjie·aircraft;. boxed, and. courier.e.d.by specia~· ;;i.ircraft to the 
. . . . . ·. .. . . . . 	 . . ·...· 

proce·ssing facilities • Processing of .ia."rly. miss.ions· w:i-s done·at·. . . 	' . 

·the·: Eastman Kodak plant' in Rocheste;r; . Ne~ York; -~nd-photo·intet-.
. . . ' 

'·pretatio.n 
. 

at the· NPIC. In late summ°er.- the· resp·~nsibility for pro-·'. . . . 

. ; 

_cel?Sing.a.IJ.d .exploitation of BLACI(SHi:ELD r:.iateriaf.~s plac;ed on 


the.-·Pacific Theati;lr photo ~nterpretation cente.r at Yokota, ·Japan. ·. 
. . . 

. . 	 The· tim.e-. saved permitted the photo inte,lligence to ,be in ·the ·hands•·of 

the·Americ"an ... 
commanders . in . Vietnam . . within . ·24:ho~rs· . of . the· completion. 

of ·a: BL.1~."CKSIBE:Lii missici~. 


" 
During 'the csiurse of the·BLACK.S.HIELD operathirts; 29 missioIJ.s .. 

we;e· flo~. ·24 over Norfu Vietnam; ·2 over Cambodia, and· 3. over .. . 	 . . . .. 

~forth Korea.. Fifty-eight photographic. flight:"linE;ls ·were,. accomplishe,d:. · 

.All·missions .launched. and· from ·Katlena,. except for . . 	 . . ·Wer~ recov~red . . . .. 
. 

. 
. 

cine·p~ec:iutionary landing at .Ban Takhli,. Thailand. That aircraft 

·· . r.eturned'.to. Kadena the.next day. Annexes.153; 154 ap.d 155 contain.. 
. . 	 . . . . . . . .. . . ~. . ..·. 

. ~aps and 	 routes of.all.BLACK SHIELD missions·•. 

Enemi ~adar tracking was" ;..;~orted o~ all but four missions.' . 	 . . . . '• . ' .. , 
.. It. 

.. ·rartg"ed fr·t>m 've_i:'y q:ri.if·r.eflectionei 
. 	 . the s piesen.c.e·on.early. . . - . . 

of.. A~iz"• . ~ . . . . :

· ·missions .to· extended and a_ccurate .tracking·;·.' On. three mis.sions, SA-2 

124: 
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. ·. m:issil~s were .unsuccessfuily la.unched ~t .th~ A-12... Post•flighf · . .. . . . . . . . ·' ..
,. ' ' 

.· ~nspectiort of.the missio~ aircraff·o(30 i967 tha.t · 
·- . ··- ..: . . . . . 

Oct6be~ -~eveal~·ci. . . ·. . . . : . . '. 

· a piec~ oCmetal ha:d pen~t;ate4 the ,ii>we~ wi.~g 1;1;_,;rfa.~e' oft~~ a:i·r~ ·. · · ·
' ,. .· . . . . . . . . . ' . ..- .. 

. 

. the.debris £r~m one 
·:-~>: ..... ~- _·: ::· . . ) . . of the missile . . detonations: :. . . ·Eight missiles. . . . ..were.· · .

reporte"d launched du;,ing the mission•. ·_.Re·s=es of -B~CK.SHIE!,J)···...·
. . . . . . . . . .. . . . . . ·.. . . . . . . . . 

. . mi~si;,ns.. a.re contained in Annexes ~53;. 154. a.nd.1~5. .. ·They i;iclude a. . ._. . . ' . . . ~ 
,. . .. 

routej:lesc·i-i:ption, :enemy radar tracking, h?~tile:reaction_. ~xtent'. "· 

of coverage,c and-target statistics. . . 

·:. . '..:In ~arly Ma;,eh 1968 the USAF'.s SR'-7(aircr~ft ar~·iv~d a~. 
. . . 

Kademi. to relieve the OXCART Detachment or'-its BLACK, SHIELD 

commitment for North' Viettia.IA ~o;,erage._. The"b:XCART.Deta.·chment. . . . . . . . . ..... 

:went . on.st!!-ndby status to back up the SR-71 ~apabi.lity. ·The last·A~12 ·.. . . . . . . ·. . .. .

operational mission was: flown on 's May.19.68'over North.Ko~ea:. 

The cover plan for BLACK S~IELD expla:ined the presence 'o.£ . : •.:

... .
·

"· 
·.YF-12A an_d SR-71 

•• 
family, 'undergoing 

• 
.en'vironmental 

• -. c 
and-

••• 
field-~ests·;.

(Se·e Annex :156 for text of the. contin_ge_n~y .~nd. cove·~ plan.) '.I'he

_OXCART vehicle haq,been'.on_KaQ.ena".for. ovel:'.a,mont~ befo_re.th~·: 

::.the fil".st lo.cal newspapers"i'eported. :th.~ir ~~esenc;e .. · The .USAF.-PIO 
' . . . . . ·.. . •. . .. . . . . .. ... 
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··news . release, . fn response· to an Okinawan press inquiry, was in : · ..: 
. . 

accordance with the cover story. After.the initiat articles.in F<i.r~ 

·East newspape·rs; nothing significant was reported when reference: 

was made to the presence .oft.he aircraft on Okinawa.and they were.. 
•' 

always: term:ed USAF YF-12A/SR-71.aircraft• · 

·· ·with reaffirmation of·the OXCART phase-out dec~sion, the 

Kadena Detachment was advised to prepare fo.r rede:ploymeiit t~· · . · 

·Area 51. '.Project.Headquarters selected 8 June 1968 as the earliest 


. possibie redepfoyment date.'· Flights. of A-12 ~irc~aft w'ere to be 

" . . ; ... 

 limited to ~hose esse.ntial for flying ·safety and to:miintal.n: ·neces·s.ary . 

. ·· . 
·pilot proficie;ncy. to re.d-E>ploy 'from Kadena and ferr)i';the aircraft .to ": · :,

" . .· 
P.al.mdale, .California'. .for storl)_ge•. All.Area Si aircraft (]:'fo·s •. '121~ . c

. " 

·124, 128, 130, and 132) were placed.in ~torage at Palmdale l:)y. 

. ... ~.- . '••,. 

On '4 June 1968, Aircraft 12.9. departed Kad~m ·Air B,;,se on ·a:'. ..::. . . . - . . 

, func~onal . che.ck flight. which w<ls required. 
-

due· to· ·~ri engine . . . . 
change. ·, · 

"·It !lid .not return. The last . knowI1 position of the aircraft . was 520. . . . " ·.,
' . 

. Ii.a¥tical . . miles· east oi 1',{a,;ila. ·Search and'.\:-escue operations . were. . . . . 

. begun shortly after the mishap: . No visual or :radar sightings :were 
. -

repo.rted. The primary cause.of the'lo.s~· is. undete,;,.mined. The. 
. . 

.. 

. .
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most. probable cause was catastrophic ·failu;e of an. engine~·. (See· . . . . . . . ' . 
. .. 

.. Annex 157.for press·coverage.) 

·. Ill ad.ditioi+ to .the five A-12 1.s lost during the course. C?f the · 
. ·. 

OXCART Program,· two F-101 airc]."aft were lost;_ .Both accidents 
.. _, 

were fatal to the.pilots. On 1 June 1967, Lt•. ·Col•. Welto;,_.King·. 

was killed when the ·aircraft tail section separated in flight shortly . · .· . . 

after t:i:ke~off at Kadena•. O~ 26 Septe~ber 19.67,' Lt.' Col;· J~m:es· S•.·.· 

.::. 

·simon, Jr;' wa~ killed when he h1advertently flew his aircraft.into 

the ground at Are~ 51. A r'ecapitulaBon ofair.craft losse~ is: attach~d· 

·as Annex·l58. 
•',. 

The two ~.emaining A~12. 1_s·redeployed to·Area 5{in:.Jwie 1968,. 

After post.-flight _main'tenan~e,· bo~h ,;;er.e ferried .to. Palmd~le where . 

theijoined the ..;est of the OXCART fleet in. st~r.age'; .The. Kadena .. 
·.. 

oper.ation :Was closed out.as. oi 30· Jun'e ·1968'. _Of the total j;hfrteen :.·_ 
·, 

. A-12 1-_s procured~ eight remain. Aircraft insta_lle.d ang. gr<?und equip_- : 

ments (with appropriate· spare· sy~tems) will be r'etained, at Palmdale·.. 
•· 

. · .. .. 
to support all A;-12' s in storage. ·Spare· parts- ancf equipment will be 
. . . ' 

. . . 
~ 

, ., . 
stored·at·Palmdale to support at least a 90-day level for the five 

.. . ' . 

.. ·;perational A-:12 aircraft stored. It.will be possible to remcive the ... ·, . . . . . . ·. . ..' - ..• . .. . . ·..... 
. · .. · 

aircraft from· storage at some future date and prepa_re them .for. opera.:. 
. . ' . ~ . . .. , . ' . 

tion. This will be accoinplis'hed only. at great 'cost in· ~o,;_ey and time;. 
.. ' 

" .. : 

..·..

. ·. 

' : 

.... 
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. . 
Summary of OXCART Accomplishments 

.....: ..... ,·' . . 
·The OJ('.CART Progr'arri lasted n~~e ye,ars." The. total cost,. . : . . . : . . . . . 

including development, produ.i:tion, maintenance and operation, and 

support a~ounted •to· apf>ro.xim'ately $9.50 mtlli.on. .From 'concept to 

. . 
opera'tii::m; it pioneered the V!ay in the: aerospace indus.try to ·reach 

. . . . : . 
. . . . 

the.plat<;)au of Mach 3. z £frght·.. The technical'd'!-ta 'accumulated over . 

,the:nine years.·h~ve made', and will c.ontinue to make, "significant- . . . 

contribution~ ·to <;leveio~ments 
0 

in supersbnic aircraft, high Mach 

" . 
, turbine engi~e"s, .aerial reconnaissance, ele.ctronic coun,termeasure's• 

"life support and ancillary systems.. . . . 

It·was particularly. respons1ve to pr.iority. intelligence..require

ments when it .was maintaini~g s~rve~llance ·.O~ North Vi. etn;:lm.. it 
. . . 

... did hot de.tect the introduction . of offensive miss'iles,' 
-

.but . it"did provide. 

..bomb·d~ma·ge'-assessments and over-all military logistics ·estimat~s 

to' the .field commanders. ·It located. the Pueblo in W,onsan·'ha:z;bor .. 

·and provided . . valuable information . re1ative to .the siz'e and disposition . : . . :, . . .. . . . . . . . . . 

of North Kqrean forc·es; 
';• 

. " 
A summary of a:c~ivities ;at Area 51 during the BJ,.AGK'SHI·ELD 

. ',, 

cieploym.ent ·1s contii,ined·iri th~· corti,map.der's: Mon~iv .AcGtiv:itie,. 
. . . . . . . . 

•. 

Report.for Aug'ust, 1967, which is 'attached as·Afui.ex'·1s9 • 

·: .. 

.. 

·

: 

..·. 

... 

. .. 

.,
.·1Z8 
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. , Postscript , , . 

I~ a ·c~remo~t at Are;, 51 mt'26 j~~e:i.'9~1!. A~. R~u~ L:· . . . . . . . . ~. 

~aylor;: 
. 

. . . . . 

· Deputy ·Diredo~ of :central In~ellige~c e, ..pr~s~nted- tjie . CIA I;_.,telligehce ._ . · . 
. . . ' . . . . : . . . . . . . . . ~ 

Star £.or V~lor•to 
; 

fue folloWing pilot~ 1~· recogZ:.itfon of·their .. . 

particip~-

tJ,on in the BLACK.SHIELD Operation: 
. : 

Mr. ·Kenneth S. ,Collins . ..
M·r. Ronald L". Layton· · 

.".Mr. ,Francios J. Murray 
~- . 

· . Mr."' De'nn:is B. Stillivan 
. ·Mr. Jvrele Vojvodich .. 

' ..
·. The posthu~ous award to Mr. Jack W, ·Week~· was a_cc_epted by his Wi.dqw.' ..

. The USAF:Legton 0£ Me.rit was presente~f to: Cp~. Sl.ater arid his 

· deputy, Col. Maynard N. ·Amundson, · The Air F.orce· Outst;.nding 

. Unit A~rd was presented to the m·e~bers of· the OXCART DetacJ:i.ment 

(ll29th Special Activities Squadron• Detadµnent !):and.the .USAF· 
. . ' . ~ . . ·. . . .

: supporting. units. . 

: ., 

. 

·.. 
 

.' 
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· OXCART·Phas·e-Out. 

.On 10 l':l'ovember 1965, Mr. W•._R.. '.Thomas,. Chief of 'the . 

."International Divis1on,· and Mr. S ... B·; Leach, ·chief of the Mill.t~·ry '. . . . . .
. . . . . 

· Division,· Bureau of the Budget; submitted a memorandum to the 
 

. ::Jl;,idgef.Director in which they expressed concern at the.total c'o!(lts . . .. . 

.of':thi{A-12 and SR,-71 progra,ms, both pa~t . and projected. T}),'ey stated·" . . 

fuat 2. 5 billion dolla;s.woulc:l ha:°ye be~n spe~t ?,;_ b~th. pr~gram:s. 

·t;!ir~ugh FY.1966, ai;i_d expected 2~ i billions mor~.w,ould l;>e· sp.ent 

. . .· . 
through 1971. They"qtiestioned ·the requir.ement, first for the total 

nun{ber of. aircraft r~presented i~· t:\ie combined fleets, and se·cond, . . . . 

th~ r'~qtiirement !or a separ;i.te CIA (OXCARTf fleet.. Seve;ral a~ter-

na,tives ·we.re posed to. achi~v.e a substantial reduc.tion. in !orec.ast 
. . 

. spending; They recommended that'the A-12 program.be phased out . 

by Septemb·er 1966 and th.at there be no further .procurement 0£ SR-.'71 
. - . . . 

aircraft. · Copies of this·memora~dum (see Annex 160) we;e 
''• ' . . . . . . dist:t'i:but~d . ' . 

to tp.e . DOD, I)/.NRO and :q'cr·with the suggestfon·that,these agencies· " 
. . . . . . 

el<plore the alternati~es set·out:in the pa.per. The Secretary of .Defense:.' 

declined.. con~idering the proposal, presjmiably because,.the ·sR.-71 

.woul~. n.ot be ope;at;on:~.~ b'y S~pt~~i,er i966. 

·The ~att'er re.sted :tmtil July,1966 when. Mr. Schultze; Dir.ectqr. 

of.the . Budget, .reopened· . the. subject. He proposed that a study of the. . . . . . 

... 

.. 
.·

.

,•'. 
·.-. 13Q' 

.. " ".
· l' 0 '.!' . S .E C 1t E l' ' .· . ':

. . . 
' ...... . 

: .. 
•,.... ........ . .·.. 
... . .. .· . ,-· .... :· . . ··.·.· 
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' re.lationsh,ip b'~tween .the OXCART anci SR-71 programs 'be·mad'e' by th~ . . . ,, . . 

DO:p/ C!A/.BOB·in time,io:i: FY 1968 budget deliberations. He' suggested 

possible alternativ~s . that the study'g·roup might exa:rn:ine:. · . . ; . 

1. ,Ret~nti,on 
• 0 • 

of separate 
• • • • 

A~l2 
. 

and SR-71 fleets, 
• 

i.e. 

status ,quo ...,._ . 

2.' Co-location of the two fleets •. 


. 3 •. ~ransf~r th~ O~,c;ART'ml.ssion.and air~ra;£t'to SAC. ·· 

. . . . ' 

4. · Transfe~ the OXCART· mission to .SAC .and 'store the . " 

. . 
A~l2's a.s· aj;t:rition replacements for the SR-_7Ps. 

5.. :Transfer-OXCART, m~ssion to SAC and dispose of 

th·e·A-12, aircraft. •, . :· 

Mr.· C; · W. _Fischer.wa~ ,d~signated_:as· the BOB"r~pr~-s~~tative on · 

.~h~ ~tudy group; · 

The DCI (Mr... Helms) appointed Mr" Carl.Ducke.tt, Assistant 

. Deputy Director .. for Science ·and Technology, as ~he Agency mem:ber,
. 

and the DOD appointed Mr.. Herbert D, Be';l).ington•. Mr. puckett 


,shortly the.:reaf'ter beca:m~· the Acting DD'/S&T and wa,s unable to devote··: . . . . ' . . ' 

the ti;ne :required to· tlie study. He'·appointed Mr'. 'John Parango~ky. 

who ,was,. then the ADfOSA, .as the Agen~y's· ·~einbe:r ·of th~ study group•. 

Th:i-oughout th'e. summer ~nd fall of .196 6 the pa;,_el.'co~du~ted' a· ijetailed . 

·

•, ' 

· · 

... 

' . ' 
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· . appraisal of ~he two fleets, ~~mi):iing. ~he .r.elatlve t~chn~logies; · . · · 

~perati.o·na,1 capabilities,· support facilities a~d,c.qsts. ...The capabilttie.s . . .. ,. ·~ 

: · of advanced.aircraf~ we~e . bal;,.riced against .those· of ·satellites and.: 
. . ; . ' . .. . . . . . . 

:·drones. 'The· s·p~cial covert. 
. 
and civilian'cl).;i.ract~ristics .of the.OXCART . . . . 

fl!let were ·reviewed for the effect tli.at terminatiqn o{ the OXcART. 

p::oj~ct· would'have.,on.U~ s. relations .in matters of clandestine recon- . 

·naissa~ce.- The study g;.oup identified three:principal· alt~rnativ~s 

for decision. · They were: 

I. ·Mai:ritain the 
. 

status· quo·arid·.cciritinu·e both.fleets ___... ·. - ' 

at th.e current!y appro;ed levels·•.: Estimated.cos:t'!! thrCiugh · · · 

FY i972 would total' $1; 377 blllio,;,_: 

2; Mothball all A-12 aGcraft, but maintain the OXGAR:T· 

'_capability by· sha.'ring SR-71 '<:-frc:i:af~ betwee,:,,-SAC ;i.nd ·cIA. 

Th,is \qould· save $252 million .oye.r the :ffrst altern~tiye. 

3•. Tei:minate th~ _OXCART flee~ in. Janua,r~ 1968 (ass~ing 
an: operati;ri.al re_a.di,:,,ess date of September.1967 for the SR.,71) · 

·and assign: all missions to SR-71 A cost'.savings'.of ·_, ·. . . the ~~et. . . . . . 

$365. million would ·be realized by adopting this ~lternativ~.. :· .'. .. 
' . . . . . : . . 

The''repqrt made·µ.o· recommendations 
. . per se. Its.purpose ~as .to pro

.. . . -- ..... 

· yide: in£orniation. upon .~hich liighe~'level judgments ~C?~d· be· made. . . . . - ' 

. . ~ 

.. ~ 

. ~. ·

...

" ~ 

~·. . 
' " 

" . 

.....132' 
.. . 
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.:.A ~opy of the Jfis.cher-.Benning~o~-P~rangosky report. i~. atta~h-ed . 
' " ··. . 
a,~ Appeni;Hx I I. . , 

. 0n'1Z.· December 1966'.thel'.~ \v~s ~ :~eeting. at- the'Bureau ~£ the... 

··.Budget attended· by Mr••:H~ll;ri-s, Mr;". Sc;hultze; Mr• .Vance, and· 
... .• 

Dr•.· Hornig, Sciel}tific Ad..:iso'r to.the P;eside~t. · A -vote was . . . . ' . ~ken 

on the alternatives :P6sed in ·ilie· Fis~h~r-BenmrigtQl{-Parangosky'. : . 
. . . 

.~4:lPo'i't; .1:•1°~ssrs. Vance, Schultze and Ho1'nig voted· to. te~ina.t,e .. 

-.the· .PXCAR'):' fleet, .and Mr. Helms voted for.everi~al. sharing ·C>f · 

 ··clie SR-71 fleet between CIA.· a;.,d SAC. Th~· BOB ~mmediately prepa,red

a letter•.to the Prefiident conveying the ·course of-.actio~ r~commended 

by the tiiajority. Mr. Helms, having di.sse~ted·fr. 0m the·majority»
. . . . ' 

. requ.ested .a letter ):>e .prepared by th'e D.D/B_&T. to.. th_e· President 

stating the case for <;:IA remaining fo 'the recoriria:issanc;:e business,. . . ; . .. . . . . . . 

.arid·hi~. ·r.easons .£or vpting -as }ie ·did; 

· On..16 December . 1966, . . . Mr: Schultze . handed . Mr. . Helms . a. draft. 

memorandum tq the President which r,equested .a .deCisi0n either ·to 

share .the SR-71.fieet l:>etwe-_,n CLA an,d SAC,· or· to terminate the·'.CIA 

ca~bil.ity entirely•..On .20 Decemb~·r::!-4r•. Helm's.. wrote·Mr; Schul.tZi:>· 

_:·that n~w:iclorin~tion 0£ consider~ble_ signifi~an~~·had been·b.rou~ht t~: 
·.' .. 

· his·attention . concerning SR-·71 perfcirmanc.e. Hei ·requesteq.anothei. . . . . ' ' .

·.. 

:·.

.... .· 

.

. 
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rneeting afte·r I-January _t.o reVi.ew pertinent facts,· _an_d aiso ·requested_ 

that the ~-emorani:lum to th~ President be withhelgjleb.ding that me.et-.. 
·. . ... ·. ~- .·· . 

ing_'s <;iu~i:ome.~, Specifically, evidexice· and dat~ had be~.n obt;,,ined··..... 

.· 

that· the SR..-.71 prograin,:was having. serious technical problems and 

tJ:ere ms· real doubt tha_t it would. achieve an _operational capa~ility 

· by.the time.the A-12 program was· schedul~d far termin~Hon·." So . . . . . '• . . . . 

·.' concerned_.was he wlth SR-71 capabiiiti~S-•. Mr. Heims ch;;mged li(s 

-position.-from ·sha-ring tli:e.SR-71" aircraft :with SAC to a firm-.recom

men~atioii to retain the OXCART fleet ~der civiiian sponsorship 

_a..:.d separate basing.:. Other.- ele.venth hour atte~pts to review the 
. ; 

S.1.lbje~t were· in vain•., On 28 December._ 1966, "the President acc~pted 
... 

"'the.·recommendations·'of·Messrs.· Ya~ce, Horiiig·"anii Schultze, ·a.net . . . . . . . ' . . . 

. directed:the termination of the OXCART program by l Ja~uary i.968. ·.' 
,•' . . . ' . ' . . 

Tlie decis"ion to ter;;,inate"·the OXCAR'.l' program ~equired. 

the de:Velopment of an-o;i.de~ly phis e"down procedure. After.cotis~l-. ' .. . ·. . . 

. tation. with Proj e"ct Headquart¢rs, the··D/NRO advised "the Deputy ., . •i.: :_:-.:;·· '-,.,\ ·..;.... . .... 
Secre~·ry o"f Defens~ "on: io ·_Janua.ry 19:67 of the phase-out schedule 6£ · 

airc·xa:t;t. Four··A-lZ's "would be plac!>)i in iitorage. in July"l967, .t.;,,o 
. . ' . . . 

-ritore· by-December, and the last fo,_;_; by the end,of ·.T,;_;,_ua.ry 1968~. 

. •. '134 
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·a.:11'/orldwide. capability to· conduct oper·ational inis sion_s f:rom .a pre-. . : 
~ . ·. . . 

: .. 
·.'p<i:red ·over_s~as. l~c~tion··and sim~taneo~sly f:ro~..Ar·e_a 5i:·i;;_ Ne:Vada.. 

The cipe:r;ationaf r~adine_ss,posture ..;ro_s .to indude mainterlanc~ of a:· 

15-day quick.reaction capabllity.for deploym~n.t".to th~ Far &st and 
.·. .. '. ·g-:. •. . ---~ . . . ~ . . : . ,' ·. ·. . . . . 

·• .•. 

a 7-day «i.uick-.reaction for deployment over Cub;i... .· . . .· Between.! July . 

and 31· De~ember 1967, the -ca:pability would be mauitain~d to· conduct· 
·.. '•. . .. •.. . .· . . . .. . .. . . . . ·.. " 

ppe'rational'mis si~~s f:roi:n :eith.er .a pr~;ared ·ove~seas base· or f:rom . . . 

Ar.ea 51, but.not simultaneoµsly. · Tb:e quick ·reaction capability for 

either. Cuban· overflights or· d.eployment to· the ·Far East .would also · 

be ~aintained. ·On~ ~~Y i967, Secreta;ry V~nce directed that the·.· 

.· . 
SR-i'.l as·sume the-responsibility to conduct Cuban o\!"erflights as of. 

1 Juiy .19~7~ -~nd".the dual cap~]>tl~ty o~ ~outhe~s~ Asi~ ~nd Cuban: . 

. . 
ove.rfligl;l'ts ·byl-,Decem)ler 1967. . . . . 

A· joint CIA)USAF working gr~up_ was. established -b.Y- the D/~RO 

z: •.. 
.._.· 

·.· 
... 

·..... 

. ·. 

. ·:.' 

.,, 

'"

... 

.. 

• •• • • • • 4 • 

to c.o.ordtitate planni~g .actions incident to.the ·oxGART . phii.se-'out• 
. 

The ·group·was responsible _for ide!"tifying decisions and problem 
. . . . . 

ar~as, recommending courses- of.action," and a_dviioii;ig_ the NRO, · · 

CLt\:."and U:SAF of proi;:ress in."the phaiie-out. The code name SCOPE:·· 

COTTON . was given:to tlie over·-all phase 7 out ·schedule. · · . ' . . .. 
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Basic assµmptions to guide:·i:he·ph~se-bilt ':'ei:e m'a.de~'. .There .·::" 

. "

". 

: 

·" 

'. 

". 

would be ..no further maj'or .up-dating of.the A-.12 aircraft.· o.nly:those'. 

·~n:gin~ering change propo~.:..1s, retrofits, :and 'modilicatio,;.s ~hich" ... "
' ' . . . . ... -. ' . 

. . . 

·... 

. affected safety of flight 'or .:were ~bsol;,:tely essential· to ~ntain an: . 
. '. . ; . 

operational capability would be authorized. All aircr~ft would ·be"

mothballe~ and stored by.31January196B.·. N~ new c'onstruction would ·. . , 

• ·be· authorized ~t Area '51 and it would be .closed .upon removal"of · · : · . ·~ . . . . '• . . 

. aircraft ~nd other assets•.No ne'w .equipment procurements would· 
. " 

· be made, a'nd spares and ~·upplies woU:ld be. ~aintained at l~~~ls suf~ ·" 
! . . . . . . . . . . 

ficient only to· susfait:i the. i;>perational commitment·through 1967~."The·. 
~ . . 

· OXCAR';t' engine inventory would. ]le reduced,., ~nd cive;~uls .and. im..,-·" 
: . . . . ' . . . 

provements would be accomplished only as·necessary. Procti.rement 

·ac'tions for USAF· detailee personne~ ·wouid be suspended;· . '. .. "· 

." As a~tion items we're identified, the D/NRO issued a"series of . ' . - ,. : . 
·SCOPE COT'.I'ON decisions. The TAGBOARD p,rogram V,oulcl Te;i;,ain 

at Area 51 through t967. OXCART assets at Kadena ind d~~loyment 

flyaway kits were to be m~intained.th;o~gh'i967. Twenty ·engines '· · . .. . . . . 
·.,. . . 

would be stored 'l!"ith the aircraft, ·Repairable items, excess to 


OXCART requirements,· would be redistributed to other progr.ams •. · 


No. airframes would be cannibalized. Guidance' eg.uipme11t, came~a~,' '::· 


". .. 

. . . 

,' . 

.. .. :,. 
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· EWS an.d pilaf eqtiipn'!ent·would be ~·etained:in ;ninimum quantities 
... .- . . ~ . ,. . . ~ . . . . . . . . .', ·.' .. 

::and:~}'pe~ . to suppi:irt .the st~r.~d air:craft.· Residual' 
. 

. stocks 0£ A-12 
' . . . .. 

' ' 

... ~par·es· com~on ·t; the ,SR.-?l ~ould be .us~d by 't~~ iatte.r p~·o'gr~m. 
. . . 

"·Responsibility f~r foilow-on contra,~tirig.and.fun:di:il.g for.·J-58 'engine"·, 

:pr~du~~ ~m~rov~m~n:t ~o~;d·tr~nsfer to the udli-::·:.~~ wenis f~r· . 
.-the·YF-12.A,.beginning in·FY 196B.: · Ex~e~s support-as:rnts yv:ould 

" 
be· redistributed to· other .NRO programs •. :Ov~Tseas. faciliti.~s; ; . . . . : . . . . . 

except at Kade.na, wo\lld 'be' tran,sfer.r~d :to ·the base at. which· they· 
. : ' . ' . . .. . 

were lo~ated ~ffective. 1January,1968: . A·:gr~dual trarisfei. of SR-71· 
. . . - . 

. .. . · .. 
contracting re·~pon~ibilities would ~e niade 'to the USAF. ·The 'radar· .. 

range.at A~ea 51.would be dismantled ~nd ti-anf!ferred to. USAF in

stallations; Research .and deveiopment.;vq:uld, be.·~uspe.?lded for 
. . . .' . . . . . 

countermeasures ·as they applied to OXCART~. 

iroje.ct Headquarters moved.quickly;to ad:.ise. the .co:O:tractors 
' . ·. . . . : 

.of-tli;e . phase-out dec.ision.·: 
' 

At the same time they; along . . . . . . . . .. ·With 
: . . •,

·a.u 
witting personnel, were cautioned to oJ?s!!rve .the same standards of · 

secu:rity during termination . as w~re obsex-'veddµring the· devefopm·e;,.t . . . 

and operational read.foes.a .,stages of th'e p~~gra:m, The ·se~urity pre-='' 

cauti.on ks..necessary to prbtei:.t CIA 's"role. in the progr').m, CIA . . . . . . . . .... . . . . 
. .. , 

·:Procurement and: cohtra'c:ting methods~· .and, mc;>st .importantly.• ,. the 

" 
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:) 
mission posture for the year, Dissemination of the information was 

t .held.down even in the cleared community until orderly phase-out 

plans could be worked out. Premature release of the information 

among contractor employees could have had a. serious effect on the 

operational posture. Realizing the short term prospects of the 

OXCART program, technicians might seek employment elsewhere, 

The delicacy of the situation was not lost on contractor management; 

but by careful planning, they were able to maintain their capabilities 

and program excess personnel into other activities at the appropriate 

time. 

With the program committed to a definite time-table, certain 

specific actions were taken by Project Headquarters, Systems. in, 

or scheduled for, flight test, unless very near operational acceptance, 

... 
were removed and plii.ced in storage or made available to other NRO 

programs, These included second generation EGM systems, the 

side-looking radar, the infra-red sensor, and the System XVII 

Elint collection gear. An aircraft standard operational-ready config

uration was adopted. Any equipments surplus to the standard·config

uration were removed from stock an!! returned to depot storage. Two 

of the Perkin-Elmer cameras, which were scheduled for overhaul and 

up~date were removed from the inventory and stored, 
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On 16 ·May 196.7,: th~ Presid~nt.directec;t ihe deploYm.ent of· · .. 
.... 

. OXCAR"r to'Kade;na, ..Oki~~wa, .for . . ' 
re~o~ais~~nc·~ . ~f North Vietnam·· . 

. .. . . 
.for the ·pririi:ary pU:rJ?ose ·of dete.cting;surpris·e· introducti.on of. . . . . . . . 

offensive mi~·~iles.: Three.·alr.craft·were depi~Y:ed, 'anci the firs't· ·, · 
. . . . ' . . ·. . . ~. .. . . . . ,,· . . ' .. ' ' 

.mission was flown·qn 31May1967. ·The 'deployment had th~ eff('lct 

of slowing a.ctions to phase-out OXCA!tT, ·but the 31 December1967 
~ • ' . ,. • • J. • 

·termination· date. still a·bided at the. time of'the deployrn.ent. In Jup.e, . •' . . ;··. . ·. . ' 

tlie'Agency ·prop'osed'two ,options· to modify the .Phase-out in view of. 

t!J.e:. Kadeha· deployment,· O~e w~s to .defer of any . . ~~thl;>aliing 
. . . ~ircraft . 

until 31.D~cember i967 to insure ·a . . back~up . capability for th~· deployed. . . . 

aircraft, The second ~ption was .to continue the entire ·oxcART fleet 

tl.ro,,gh J;Y 1968. · The D/NRO was amenable ):o. the first option,: in,-. 

.fluenced by. the fa.ct .that.the..SR-.71 hid' not yet achieved .an ~pe.ration~l 
.

· 

• 

· 

 ' 

~ "• ; .. 
· ·" 

· 

EC¥.cap~bility; ..October.wa·s i:he earliest date.it ... would'be ready, ·The :

• ' • • • • '.·. • • 1;I 

Deputy Set!retary o.£ Defens'? inodified the delay'in mothballing',aircra~t 
. . . . .. ·... ,. . 

.by' recommendin~ on'e test airc,raft ·b~ putd'.oWn. in July'and .the.,"re~ai'n-'
. . . . . . . - . . . . . . 

.ing eight i;vDecember .. 1967, . He £i.;rther dire·cted be .: 
•' . . ·. .. .. . that-SAC would .·

re·spon5ible for,.Kadena·.operations on r-:De~ember 196.7~ using SR-7115. 
' . . . . . .. . 

.: .'At ·tjie lZ· September 1967 meeting ~f the.NRF Executiv~ Co~- · ·. 
. . ' . . . . . " . . . . . . . .: : . . . ... ... .~ 

mi.ttee (ExCom), Admi:ral Taylo.r stated' that the OXCART aircraft' . . . . •' ' '. . . . . .·· . 

: .. . ~ 

" .

: . . . 
·.· .139 . . · ... '• .,·. 
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. woUld be withdraw:n from Kadena by mid-Novemqer .to m~ke. way for . .·. . . . . ' . -· 

, ' . " - . . 	 . 
perience<j..cont.ractor.perso'nnel. w9uld be ;reassigp.ed from the pro•. •-' 

gram, and· spare parts supp).y ~ould he depleted to a point·.vilher~ it 

would b.e most difficult to. sustain an operationatposture. ·· O~tober l · 


wa~ emphasized as· the deadline by which any rneani.ngful cha.nge in the .. 


'phase. ..:out, si:hedule.~ould b~ e#ecti,;e, Dr•.Hor~ig s.tre~s.eci. .the 

.... 

.importance·:of the SR-71 being opera.tionally ready before the·poin:.t". ' . . 	 . 

of no return ha.d beep: reached in the phase,-out.of the.OXCAR~. He . . .. . 	 . .

· 'reques'tecfa current c'~mparfaon:· of ·th.e OX.Gl\RT 'l-nd SR-71. pr; Flax,·,: .....

D/NRO, ·~aid he wo~id proVi.de· such· a paper p_ri.or to 1 October for. 
. ' 

. review:by the ExCom;-.. 

The.minutes ot:the :ExC~m ~eetirig of 29September, which best 

·refl~ct the situation vis·-a-vis the. SR-71 depioymertt·fo:,, :BLACK SHIELD, 

are quoi:ed·h,ere\Vith: 

"Mr.. Nitze stat.ed that th·e purpose of this. meeting Wa.s . 
. to review the,·status of the..SR-71, to dete=ine.what problems. 

may have arisen from SR.:71 Cat·egoryIU Tests, ·and·to·reco~
mend«i:ctions for the future on OXCART phase.down and SR-71. · 
deployment. ' · · • 

"Dr•.Fla.X refer~ed briefly.to the"Isapers he ha:d.': 
distributed to.the.members, p.ointing out.that they sumffiariied·,..-.. ...
about two~thirds· of the information available from the. SR-71' · • . 
Category :iJ.I 'rests ('Yhich would. be:officially con:cluded about. . . 	 . . . ' 
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Handle. via. BYEMAN 
 . 	 .' · · " Control. System .. " l. ,. 

. . -· . .. ..· .. · 
Octo)ler l,. 1968). He _stated"th<l.t, in general, tli.e. SR-71 
Was .i.n a· satisfactory state 'and.it waa the judgment cif:: .. . ... ip,erational e:x:perts t!lat the A.ir .Force ·cou~d assume. tb:e' . 
North Vietnam missions ori. December:l, -'1967. This '.' 
µdgm·e·nt was ·also refle'ct~d in a'J:oint Chiefs -9f St.a.ff : · 
tatement that. _the SR-71 is rt:)a,dY: for oI'erati,.onal· emp_loy

ment. . ·... 
: "Dr• .,Hornig .referred'to the d6cuments.fU:rn:ished .to·· 

he ExCoi:n arid,. in particular,. to dat"!-·dea1~ng with.the· 
whierability of 'Doth the OXCAR°l'. and SR-7;1. a.ircra.ft; 
He pointed out that, from· his asses'sment of the data, the· 

R-71.appeared to be two to four times more vulnerable. 
ha.n.the.OX'CART,. based on: the listed equipments, ·.statis
c.al factor~,: and pel'formance cµl'ves. ·. Thel'e· followed· a·
etailed di.'sc1i.ssion on vulnerability studies, operational ...· · · 

echniques and impact, EcM·systems and capabilities,. the· 
.···l'esent acti'Vi.fy" of the ene,ny; his· intentions in the' future,". · 

nd the ou1;1o.ok -for .future operations; J?f..Hornig .. then 
ompared the payload volumes. of the aircraft and the photo;_ . 
riiphic swath widths of. their sen:sol'.s, He beiieved the · 
ommittee should n'ot be too 'has.ty 'in .rea.ching a decision to· 
eI'loy the'SR,..7L · •.. · · · ' . 

"Dr. lJ:lax stated that a sini.ple.coniparison:·o~ sensor : 
mth widths wa.s n:ot, in his view. a ·valid wa.y to .corP.pare·: . 
he mission 2overage capabilities of the.aircraft 'arid that a. 
ac::tor .of two in' vulnerability which might be assum~d .on. 
iBc basis did n·ot reflect mission requirements in: an:y .event,'. 
since complete area coverage .of. Nor.th Vietnam was. not 
eing sougJ:it. or achi'eved. 	 · 

•. "Mr. Nitz.e .<;>Utlined the following OP,tion~ fo'r con:sid
ratiori: (l}-delay th<:> transition from ·OXCART i:o the SR~71, 
2).recomme)id ·a reversal 0£· the December.i966 de,;ision0 
r (3).adhere-.to that decision~" Th'e discussion tuxn:ed to the· 
.r-s.t op:tion. A~ked· the, desirability of this_ option, Dr; Flax-· 
tated that if·there we-re no economic:: restraints ·whatever · '. 
e would prefer to .retain the: tot~l force. However,· e~on;mic 
onst,raints were v:ery ·real and he· believe~ a firm: decisi.on. 
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was.'called for at this :tim:e. "A ·s.~-montlis': delay, in mal<iiig; 
. the tr'3onsiti6n, he pointed out, .could.cost $32, ·o·mm.ion; ..,A· 
question was raised.· as to.the ·cost .of. re~lai~iiig axe.ART 
aircraft fi-on:i. storage;. .if re.quired. . . stated·" 
·that t,.his would inva'lve approximateiy $300 .-to $500 th.ciusand · 
per aircraft, if'don,.e within the first ye~r. · 

also"pointed out .. that· the present financial pl·a-n-.p-r_o_,v_1'_d_e_s-~ 


some OXCART overlap by. providing for.continued operation . " . 

.. 'at A.rea 51 dtiring·Detember. ··, · · · 

"Mr.. Nitze observed that the additional'. $32. O.million" 
required for a .d.elay.in transition from the ·OXCART' to. the : · 
SR-71 'was .ext'.J:'~;,,ely critical i~ today's pudgetary. envi:i:-on~ 
ment. Dr, Hornig favored a delay of six months.· Dr•. Foster . 

· agreed with tlie 'concept of delay but recommended a shorter . . 
period: some:Whe.re be.tween three an:d six months •. Mr. Hoffman 
stated tb.'ait th·e <;>rigina:l deeision .of la.st December should be·.· 
followed uncha.O.g.;d. Mr; Helins favored· a :delay. Dr•.Flax.'" . 
agreed ·that- a· delay· would provide a·.highe'r degree of confi• · ... 
dence in assuring, coritinued ,<;>perational effectiveness· in the ·' 

'!ace 'of p9ssible improvement· of ~orth Yietnarnese d'efen:ses,. 
· '' · which wer.e.just now begi~ning to be brought· to bear'.on the 

·OXCART aircraft.· The c·ost of this insurance.-would of cours,e· 
· be: t~lated·to th·~ length of deiay in phase-o)lt; He believed·· · 

. ·that the SR-71 deployment should not be held until the .very fast' 
· day of:any agreed-to aelay.,p.;rfod; if a three-month delay were . · 

recommended, ·the-SR:-7l·deployment sho)lld.b.e schedl,lled.for .. , " .. 
mid,.FebrUa.ry 196B. . · " · . ·· · ~.' •'. ....· 

"Mr. 'Nitze asked for a'tnemor;i.ndun:,i spelli..;,_g out (i) 
wh~t the "decision for.'a ·thr.;e-month· delay would do for 'tl:ie 

. pr'og,:a'm·; .(2) the associated costs;· and .. (3).whatfs intende.d- .... 
for.the inte.rim•. Dr•: Ffax was asked to prepare· such a.'paper..· 
·M,:. Ni'tze. stated he· would confer.with the Secretary· .of J?efens.e:;. · 
oµ. this.matter •early in the ·follq;,;;,ng week. 11 .l/ . . . · 

.. - ·. . . ·. ' . ·-· 
; : . 

·B:YE;:-52712-67, 29Septembe;1967. ·MinU:te.s ofNRP Exec~tive' ..I.I 
.Commi~tee Meeting.· (See Annex 161;') . . " . 
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The deliberations .which'follo:Wed-resulted in a deci.si:on lo.. 

. ·i:eta,in the tl;).ree OXCART aircraft a~ _K!l-dena:.through T·:Febru_ary 1968. 
. ;' . . . . . . . . . . . . 

SAC would·."assume-BLACK . . . SHIELD o;;erations by . 15 February. AH. . 
' : 

·operational aircr~ft woUld ;emain-flying 
. 

~til March 1968, ·at.. 
,;· . . 

-~i. 

.whtcb: time they .would be ·mothballed. The details of the.·.extensi,on. 
·. . . .. ', .. '. . . . ' . " . ··:· . . . ·. ~;· . 

.and 'the ·;e;:,ised phas;,..,out .plan are: contained.in aD/NRO memorandµm 

'.of 3 ·act<eber 1967 to' the DeputySec~etary of Defense .(se~ An!iex 162). 
. . ,· . . . . . . - . 

On 2~ :Qecember 1967, the"·Deputy Secretary of Defense ad-yised 

:· th.e D./NRO ,that.the OXCART program wa:; extended "through 30 June. 

'1968. The ·sR-~71 was to ass~e -North Vietnamese reconnaissance . . . . . . . . ·. . 

· by'l5.'March 1968, OXCART air~raft were directed to remain at 

Kadena for 30 days thereafter to provide a contingency overlap. 

The original d.ecisio;i. to ·termi~ate the program,, m;i.de in 

Pece;nber 1966.; tended now.-to be obscured by the.BLACKSHIELD · . . . . 

deployment.and . the two extensions of the terminati~n-date. That: 
. . '· . 
' ' I ' ' 

decii.ion 'now. ~ppeared.open to question and the:!eeii.ng 'p~eva\led that . ~ . -

.. Presid.ential·reaffi:r:mation·was reqµired. '.I'he President's Specia_l 

·. 
'Assistant, Mr. Walt Whitman Ros tow, had expresse<;l th_e .Opinion , 

.'that ·rem,oval .of·the·OXCART. capability froin the Fa·r East.'.should ,. 
·~ 

~ot be u_nderta).<en: unless "the. President -~pecH.ically approved. K:'ey .' ·. 

· · ..: .. 

.. ~ ' . 

·
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.,·

Cong res sicinal figures .and me~bers'. of·the._Pres,iderit
: 	 . . 

1s Foreign·.
.' . .. . 

.. -Intelligel;lc.e A~visory Board and the Ptesident's· Sci'1nti£ic..Ad:visory .· · 

"Committe~·were . arso concer~ed-~ith the loss of OXCAR·T. ·cans~-·.. : . .. . . . ;· ' .· 

'·. 

'. e~amiiie ~lternatives to outri~ht.ph\1-Se-out'of the 'pr~gr~m; '.Agai:n . 

the :a·rguments. we;e mar-~halled in defense of retaining th,e' O:l{CA.R.T· 
•, . .. . ·

cap,lbility, :buttressed. no,;, by its d~~·onst'rated· op.~ra:ti_onal'perfo~an~e.
. 	 ··. 

'· .. 
(In March . . . the SR-71 uO:it deployed_ to Ka.dena with three »aircraf~ .. . ' . . . . 

and on 
.. 

15 March assumed the.BLACK S!:iIELD mission... The.. OXCAR:i'. 

'. 	aircrait reinaine.d"in pla.ce to p·rovide :a_ contingency ba~k-up capability,' . 

·and to provide cove·rage of North Korea as .if res'ult of th¢ .Piie.blo-affair. ) . . . 	 ' ' ' .

. · . A study of,.the feasibility_ and cost of continuing the OXCAf(T'. 

·pi'ogr?.m beyond its phase~9ut date was comp_leted in the· spring.Qf 

196!fby the D/NRO. Four alternatives were cons1del'.ed: ·· .. : :'. 

1. 'i'iansfer.all ·oxcART aircr;,,-ft to'SAC by 31 October.· . 	 ~ . . . 

. ·· 1968; substi~te.Air Force for contractor ·support wher_e possibie; 


tUrn the test A-1~ aircraft over to the· SR-71 te·st facility.. FY_ 19~9.-. . . ' . 

·c:9sts would be $62, 160, 000, . ,·. · 

Z·. Transfer OX.CART as in.altern~ti~e 
... 
1, :~~ci~e: and·· .- · 

. ·~tore eight SR-71 1s. ·FY 1969 ·costs wo~ld.'be:·$4o0, 960:.o??· 
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•, 
·. 3. 	· Close A~~a ··51 and co-l~cate OXCART fie et ~ith.SR,..71 1

' 
~ . . 	 . . .. 

. ' 	
.<l.t:J3eaie.Air.Force·Base, California; but with CIA reta~nfog cont:rol 
.: . . . . . ·.. . ... . . . . . . ·. 

	anCi ~anagement. KY. l969"'cost·w~uld be $72, 240, oo·o~. . . . 
.. . 

. . 4; Continue OXCART operations. at ,\Tea 51 "under CIA 
. . . . . . . . . : . . . . . . :. 1/ 

. ~.on~rol and-maiiagemeni:. FY"l9'69 cbsts' woul_d .be $72, o"oo, .. 000. - .. 
,. ,: ; . ' .. . . ..·...

.·· 	 M~.: .Helfus· e:.Cp;~·~:sed h{s"':i;e.i<;tions.:to the alter~atives con~i<;ie.red 
.. 

·.by. the. NRO in: a me~~.a,;.dum to .Messrs. Nitze·, .Hornig, and.,_ffax 
 '. . . ...· . .· .., . ..·.. .· ' . '• . . . 

·dated.ls April.1968. ··In it he .. 'questioned why, if eight·s·R-71's could. l?·e :
,· 	. . 

'store.d._in one optfoh,· they could. not be st?r"eci' in all tli~" opti'cms •. With." 

"the 
0 

resul.tant sa.,;;ngs a.pplied in :each case."' He .·questi.oned the lower·.. : 

c~st .figu~es of combining the'A-fa'~ wHh the ~R;.7l':s .and "disagreed,. . . 	 . ... 

~or ·s~curity reasons, with co-lo~ii:ting the t..;,.o ;fleets:. Above all; 

·.. 
 liowev.er.; he felt:the k~_Y question W;l.S the desi<:ability of.retaining·a 

-covert civilian·capabili.ty.. It;was his judgi:ient ,that such a requireme'.'t 

c:ontinuea.· In c.onclusiqn, he. flatly r'ecommenCied 'main.tenai;ice. of .ti)~ 
. . . . ..... LJ 

OXCART capabiliW at Ar~a 51 under CIA management~

· l / BYE;.12 721-68, 7 March.1968. · D/NRO Memo~andUm. to the Deputy
- ·. S~cretary of Defense, Subject: Study o( Options £or Continuing:. : :

_Oper~t~·on of the OXCART Aircraft-in FY 1969 •. See Annex 16-3. 
. . .. 

··... 
2/ 	BYE-6441-&s:. '!8 ·April 1968.· Me~orandum>from-.·DCI to.Messr~, ·Nltze. ·

and Horni:g; Sl.\bject: Considerations. A£f~cting "OXCART ·P:rogram 
Phaseout. S~e Annex 164;. · . - · · .· . · · . - ·. 
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·." ..Tim.e,.·ha!.Veve~.• ..y,ta:.s ·fast ·running .0ut .for the OXCART ·pr~·gram.- . . ' 

The:prime !=On~ide.ration iri,eve~y phase.of discussi~ns conce:i:-ning the. 


: OXCART.wa~: budgeta'ry. This was maqe ..:.ery: clear in the penultim:ate 


.. ' . , . . . ' . . . . . . . . . . . l i 

· paragraph of the minutes .of the ExC9rn;..meeting of 29 April 1968;- · 

De.spite the very cogent reasoning ·of the .DCI, suppor.ted by the Presi.:: 

dent's Scientific·Advi:ser, the Deputy ·Secretary of Defense felt the . · · . ' ~ . . . . . 


central iss'µe was .budgetary. Si.nee .in tl;l.e ·F.Y 1969 b\idg-et:it·nad .been 

'assumed that tlle" OXCART program ·was. terminated, there simply. . . 

wa:~ no'. money.a~ailable to s·ustain the· program. On 16 May.196~ ·the: 

 · Se~retary of Defense. re~ffirmed the ·a;iginal decision to te;minate the . . ' . . . .. . 

OXCART program and· store the airc-raft~ At his we~hly luncheon'. ~ith . . . . . . . 

his pri!'cipal' advisers. on 21 Ma.y'l968; the Prei;ident co;iffri;ned. the· 

· Secreta:ry's de.cfsion.... ' 

'. .. 

.. . 1/ BY'E-13013-68, 29.April 1968.· Minutes or'NRP: Executiv~ Comniittee:. 
(Annex 165 ). 
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OXCAR'r Auxiliary System Development: 

• • • •>' :- : . 

to .produce.an .aircraft with a:radar cross-sectfon. sufficiently reduced ... 

to .make_,it to.be detected and/ o·r ·\vith accuracy; . ·The ;. 
. •"·7. . 

'diffi~ult 
.·· . ., ·' .. -

t~acked
. . • 

a~ti-;;d.~r ~e.sti~g pr~g·;a'.m wa~ p~rsU:eq t~ pr~vid:· ·d~ta: ,;,ecessa~y 
for optimum 

• 

·a:erodyn~mic and · 
1 .• • ' • 

sh~ping .choic~ of'in.·<1-;~rials :~o mini~ 
. • 

·: 

··~ize~ :.adar· reflectivity. No p:ifovision was mad.e to. equip th.e. ,.. 
. . . 

· . OXCfl.Il.T aircraft. with defensi".e elect·roniC•..sys.tems· in.. i'.ts. origin.al. 

design. ·Its s·afe~y. was· assumed· to lie' in its. low level' of dete'ctability, 

·an:d in its speed ·a;nd altitu.i:le.. ~ 
. . . . . . '··' •;. . . .

' ...

· The: cr~ss~section levels that the .designers'. acJ:iiey~i:r were, i~ 
. . 

.fact; quite low• .However, the· advances the Soviets. were ma,king in . . . ' . . . ... . . ,· 

their radar. defense .network:... were equally l.mpressivia .. l(becarile._ap.
· , ..· 

. ·~a:rent, ·as more became ~ow;n about the Sovi'e(air·.'de£en~e·syst~..:n• 

. ·that the OXCAR'.):'. aircraft would b~ unable .to ~ve;rfly. hostile terxito.ry : . "·:
~- . . 

: ~. 
:withouf.-penetrati.on :aids•. The ~arly-Wa.rning'.TALL. ;KING . ,.. 'rada·r,. 'which . . . .. 

·was r~pla,cing older. equipments throughout th.e· Soviet Bloc; was 'e.sti- .. 

. .. mated t'o be· capable . . of detecting .and 
. . .· ·acc{ir~teiy . tra~}<ii,i~the . A-l~. :: 

·. 

· .. :duri;ng· a.n overflight.· .lm~·roved perfc»rm;.nce ;,a~ ·bei~g -Bvidenced. '.. 
. . '" . . ' : .' ·. 

. 
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fn·missne· associated .radars, A much .more ·threatening. environment 
. . : : . . 

· e,,;isted . . 	by the. end of ·1961..tl;ian had )leeh plann:ed against in 1959. The· 
. . . 

collection program to measure the·.parameters and sens.itiVi.ties of· 
' . 	 . . ... . 

new generation Soviet radars. Vulnerability. 
. . assessments 

~ 

ind~cate.d'· . . . .· 

·th.at the SA~Z th,reat was sufficient to·war.rant e~ployment o_f EGM .. 

equipment .and camouflage . tech,;_iques.-." The re.sultant ·data· and. . . . . . c~n-

clusions :provided :the base on.·which .countermeasures wer.e ·deyeloped.
- ' . 	 . 

T.he c.onchisions were:expressed in an OSI rep.art.as folfow~: 

'.: ·"-The.prlil.Cipal con~iusions of this study are.as follows:· 
.. (1) :Th~. OX~,R<J:: vehicle ...~an.be detecte.d :af;d tracked by'.the 
·Soviet TALL .. KING radar network at significant ranges · 
· iessentially line-of-sight); (Z) Soviet inter.ceptors.can be 

.. - . .. ·sc::c:ambled in .time tq.attempt an intercept, l).owever,, Jn 
. 	 vi:ew of limited speed and altitude perforn:iance, as :w"eli 

as insufficient AI .radar and AA. missile capability,:..the prob
a_bility of a.successful engag'!:!ment is. exceedingly· small; 
(3.)..th~ SA-Z.missile sys.terp. i:nust be considered as a.'·d:efinite 
thr.eat to· the. OXCART vehicle on the basis of the capability .. 
of the FAN SONG.radar to achieve· detection at a· rang~ ·that is: 

~··adequate to perm.it launcl,;··of.at ·~~a.st one and probably three 
GUID.ELINE ·m:issiles. · . . . . 

·; · "These s"tate~~n~s lead quite n~turally· to· the· reqtitre- . · 

n,;;nt·:fuat al1 possible means of -reducing'vehi!=le .Vuln;;~abiiity.· 

.be explo~ed~ :rn. addition to penetration aids .destr.ibed in .. 

Chapter V_. feasibility·stu'dies related to the'.follo~ng eqµtp

. 
. · 

·, 

.,. 

. 	..·-·.· .• 	

. .. 
.· .. 

'. 	

ni,ent :concepts ar'e beirig actively.pl.lrsued; ,-(l)·FAN SONG . 

radar detection .and track .indicator; {Z) strange: s.ignal 'det.ecttir. 

whose .purpose i-s to detect-and identify radar signals 'that =ay 


. 	 ' . ' . . ' . 
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·...e,;,anate from xnissil; guidanc·e radars who's~· ~har~ct~ii~tics. · 
are p~esently iinknown;.(3} barrage and/or. dece!i'tion jani~ing· 
.cif.the·FAN..SONG.radar; ..arid (4) a;ffitssile launch in:dicati.on>. · 

.. radar ... fr can· be. seen that·these eq;,ipments; ·J?rop~rly inte.:.. 
:·'grated,. should: provide the c;i.pability of.the·.OXcART 

to monito;, and react' to the'_Soviet"ABS in such a
vehi~le'· 

m;i.nner a·s . 
. . to..redlice vitlnerabiiity to a:r;i. accept~ble level. 	. 	 . . ·. . ' 

11
· rnvestigations of the v;,,rious elements pf the Soviet 

ABS elements a;,e c"ontinuing in orde.r to p~rmit 'refinement 
of t!t.e pr.esent p,erformance'.estimates;. In a·ddition,· typic.al. 
missions are b.eing examined critically to ·pr'ovide information 

. 	re~ative to. optlmum.techniques and tactics for success'flll · 
p:erietration•. -The 'results. of the.se"sti:i.dies· wiH •be given in a.· 
forthc 0ming report•. '!: -I I ·. 

. . ·.~.

.r~· the. devel'~pment of OXCART countermea.sures· . .. 	 . . a·~onsci:Ous 

. ,. 

...
.. 	 . .. · 

.. . . .

; 

..~~1. : . 
: · 
. 

~ . 
.·Control System.
. " ·...... · .. ' ' 

, 	 ' .·' ' 

·· ·. ·Hannie :via r11r:'~ 

.·: 

 . •/:• .:.

·.,; 

... .: ' . 	 ...  

' 

. effort ....;as made to avoid techniques a~d equipments.· which duplicated;' 

· or, adapted, military hardw.a;i--e. · . '):'his was to pre.vent poss.ibie ~om-. 

promise .of military systems .should, an·A·-121oss . oc:;cur du~ing over. 	 . . . ' : . 

flight; .. A family of n9vel warnin'g and jamming devic;,s en:ierged: 

· . · iinder what was ·calied . 	.the SUPERMARKET- approach to·the .· probiem., . · . . . . . 

: . It·.cori!fists o.f a··number.~f ~ie.cfro~ic' syste~s; . . . . . 	 . passive· and.acti,;e,.· . 
. . . . . . . . 

to ·.;.,a.rn .the pilot of. missile activity' . and: to initiate . }amming and . 	 . c~n-

'fiision signals.: A re.dundancy wa:~. des.igned .into. th.e. fotal)?ackage to. 

gl.ye a lowe:,,. d'eg.ree .of vulne.rabi~ity·and . to assure .a high ·.degree o{ · · 
. . .· . 

1/ ·sC-04312.~'64, .19 'February 196.4. OSI' Rep.or.t;. Subject: OXCART 
Vehide VU:lnerability Stiidy: . ·(On file in D/0/0SAirNTEL~). . . . . . 
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total.system·  : reliability. A" .c:ombi~ati~~s ~:f :~~~te~~ . _,;~:s ..
. . ~umb~/of: 

. - ..' ....:·... . , . .·....·. . .. : . : 
. ·_;ma.de. a vaii~ble~for. use on' . a_:,give~1 mi~ sion.. Judici~~s employxp'.ent .:, - ·. . . . ", . . . . 

of the c;.ombinations wo,uld prplqng the A ~iz •·s freedom of operation._ 

over denied areas. The deferi.si;;e. ·electr.oni~ ~arfate systems ;hat<
' . 

we're developed. and.employed in OXCART airc·raft, with a.brief . .·. ·.. . . . ~ 
the . . ... . ....

functiOrial- description of each, are. lis'ted below: 

BIG BLAST -.(,\dive· Jammer) - De-i:iies target range. 
f1'om tlie SA-Z _radar to force the missile into-a ·thre·~ point· 
guidan!:e ·mode and _early. ·arming of the fuze.: 

. · BLUE DOG ,,;·(Active Jam:mer.) - Recognizes miss.ile 
gii.idance activity arid acti,;.ely transmits false ccimmati.ds ·tci 
'the SA-Z·mfs~ile guidance. systems; ·:. · · 

.'• . 

. , _.PIN PEG -·(Passive· DF.'System) -"Passively_ intercepts" 
.S_A"-Z rad\'lr frequency signal.' Locates and positions sA.~z-. ..' .: 

. r~dar site._in -azimuth ~ith1ti vulnerable zone. ·. . . . 

MAD MOTH-' (A~tive.Jammerl:- Denies SA~z tracking · 
radar accurate angle inforri:l,ation resulting' in ·large xi\issile.. 
m:iss distances. l /.. . . - ·'' 

A. Siinal Intercept Packa.ge wa·s also de;,eloped to .collect_$iint '

. data," It .;,,a:s succeeded: by System 6S,' an advar;ced Elint cblle.ctio~ " 

.:.: .

'.• 

· 

.·-.·system; which monitors th~ frequency 'range· 0£ 50 to)Z_,' 500 _MH~ . .' . 

and provides analog r_ecording. of tlie. sigp.als. 
. . . . 

. " "· 

1/. For. a more· detailed description of the ECM. system's· developed_. 

for ·the :OXCART prog~am_. see Electronic Wa'ifare Systems .. _. 

_Data''Book,, pctober 196(' (BYE.:.44Z.4(>-67)-, published ·by the:. 

. Air Systems Division, _Offic~ of Elint,. PD'/S&T. . . 
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se·c\)nd g.eneratioti ECM e~uipments. that 'Ne.re in..:deveiopme:nt' ... ' . 

...· 

.a.nd/or tes.t stage when the OXCAR'.i'·'prograxn.·was cfosecfout.w.ere~. 

. ,, ' 

.. 
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A funded' study by·Pe'rki~-Elmer· in '19 59 ·explored. the feasibility. . - . . . . ·. . . . 
". 

of de'veloping a.precision photog.raphic recp~ai.ssa,;,~e sensor for us'e. 
. . . : .. - . ; . . .- . . •' . . . . . :· . . . . .. . 

. in a Mach 3. 5, 80, ooo:foot-altitil.de. vehicle; having· a phqtographic· 

·range of z~·oo nautical miles. The principal problem areas id•mtified 

1n the study we're: . . 

a. Contr.?1· of the' camera, .e.nvironment, ·i. 'e., thermal, 

.pr,esSllre :a:iid inotton.·
" 

b.· Effects of j:urbule:ice a~d shock wave on the optical 

wave front entering .th<:> camera·. 

. " 
·151 
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·c. oPtimizing the compdne_nt~ of.'~he. sensor system 

to provi.de photograpl;iic. ra:nge;. s_wath width ·and resolution 
. : . .. 

·: within~.the confine.s of tl).e available- space;_  .. 

d. · :Pr~viding a :-Vi_ndow for: the. camer.a ~o ,iook thro:Ugn 

that-is· 550° F ~n- the -~ut~ide ati:d less than lS0°F· on the inside·· .. 

that will hot . distort the . imagery to an una:cce'ptable extent. .. " .· . 
' ' 

Puri~g th~ _e'?-suing deve.lo:E>ment and test phas:e~ of- the 'TYJ?e I. system, 
•.. . .· ... :.· . 

.thes1a identifie~ areas proved to b.e the-mos,t 'troublesome'. They still 
" 

· liril.it $ys_.te[l1. performance. 

The design ph.ilosophy employed by Perkin'-Elm~r· reflected a 

need for controlling .'the cam:era ~perating environment a~d in some 
' ' ' 

areas extend~ng_. the state_ of the art to _achieve- the maximum perform

. ance. '. Thia.-resul~ed_in.a -corxi.f>lex design that V.:ou1d give excf!llent 

r.e~ults if it could be ·adequately.maint~in~d _and· se_rviced· in_ the field;_· 
' " 

however, conc_.;rn, about.·reliabil~ty r'!sulted-in l:e-tting a contract to' 
 

. 
Eastman 

. 
Kodak would . . . - . . 

sys't"'m . . 
that . . 

for the· development:·of an alternate . . . . . 

be easy to'servic.e_and have . high reliability,.'but would·n,ot have a_s ' . . . . : . . . . '· ; . . 

·good a· :i;esolution Pc:tential ~ ·B.oth .cP,m.';'ras Were :flig!lt,.test.ed in o'th!Or 
. ·-~ .. 

...  vehicles -prior to- the_ availability' of the ·A-12.,-. and ·both ..essentially · 
. - :. . : . . . .. . . . 

.achi.e~ed their design goals'.. . When·· the deli~ery s'chedule of tl~e ve. . . '; . . . 

hii::les . forced a decision in favor of the production· . qU:antities of 'one . . . . . . 

15.Z . : : 
.·/ .. . ~ ,.. 

··. ···..... . ..,,. -. ' 
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.or the other, the Perkin·~El~er came·r~· wa/~.;lecteii on the basis. of 
....... 

its· detnof.stiated. reliability.:and better .ground;-resolµtion. The -La·nd 
. . 	 ' 

·Panef ~oil~urre.d in this decision;. Eight p·,·E.:i:ameras wer~ ev.entuall~ . . 	 . ' . 

procur"ed, Eastma·n ·Kodak ·built two ·cameras. 

The thfrd camera syste~ developed by Hyccin·for-the USA'F 

.A"-iz .prog.ram. was introduced. to the OXCART ~nvenfory to .~:erve as - ' . ... . . . . 

. a .back-up. for the .P-.E; camera .iii. the event . . the Eaatqian . camera,. was...:. 
. . . 

phas eii .out. It is q."£raming. camera . as contrasted with·.the panoramic. ' 	 . . . . . 

des.ign of the other two, and basically f~llows. the de~igri "philosophy so 

s~~c~ssfolly used. for many years with the. Hy:c~~-B came.~a ;fo the U.-Z; 
. . . 	 . .. 

t}J.at is,. "la;-ge scale0 large format and long focal length. These charac·

teristi"cs iimit .the amo~nt of phot.ogr.aphic coverage·; and require an 
. . . '. . . ' : . . . : - ..

· . 	amount of ther.mai ·control £ the ·Optical-system that SO far has not 
.·. :'' 

0 . 

been· avai.lable •i.n .the .A-12; · 

Sign_ificant Developments: 

. 	 . . 
a. An air bar system of supporting the film during· its . . .. 

'.· 
pa~sage·through·the camera "results"iri·e~tremely low fric.tioti 

.'. 

and "tension on the filni., reduce.s·.abras.ion and permits· right. 
. . . 	 . . 

angle direction changes in the fil!'Jl travel. . 	 . 

· b .. · :Vacuum· windows with. dual ·g~azings· inhibit the transfer·· 
. 	 . . . 

of !).igh temperatures. from "the outside- to. the inside of the vehicle. . . . 	 . ~ . 

· ·

153 .. 
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without distorting· the camera's view. 
0

0f th~· ground.. -Studies 

and· devel'opment ii)- phptog:ra~hic wirid~w te~hiiologr·£or·:supersoii;tc: · 

.... airborne vehicles have established manufactu:ring -te.chniques ·a"nd. . . .. . 

the·effects'of thermal.transients on wi;i.dows· th.at have proved. 

~xtremely valuable in re.corinaissa,nce. vehicles and sen~or design. 

c. A te".hnique for synd1ronizin.g film velocity with 

optiCa!-'s.ystem scan rate permits continilous· photography·at 

vehi.cle rate. ancf reduces camera dynamic. motions.'' 1'.Q.is tec.h-. 

nique·has been applied to other sen.sors in rec.erit years ... 
'' 

Over 200".test flights of the .Perkin'-Elmer system in the years· 

1964 through 196~ established a degree of reiiability and perforrilan~e · 

that cultl)-inated in 29 successful·operati.onal reconnaissance missions· 

; 

failures. were encountered; Each of these·missions covered approxi. ' ' - . . ' 
· .

. · mately-100, OOQ square miles of denied t.erritory. . The Eastman-Kodak 
' . 

. . 
cameras· were 

0

1:"emoved . from th~ in..:.:entory in July 1967 as part. of the . . . '' '• '

OXCART. phaseout prog.-am. The Hycon came_r_a, ·hav_ing ent~red· the 

program-l~t~·r;. continued 
. - ' •.• . 

·t~sting'.th;ough 19~7 a~d .,;as validate~ a~ 

due to 'the satfs£ac.tory perforr:iance, of the Perkin-:Elm~+ carne:ra. 
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. ·. IiiertJal. N!!:vig~tion 'Sy.stem: 
... 

:" .... Thi!= .Mfoneapolis-H6neywell . . •' . . . ' 

co:r~oration . . b·.i-Hi ...;,as:._s~le~ted.:to·
·~ . . 

.... p~ciVide::the .in:ertial navigation· l3ystem; .It is a. s elf-contairi.e.d: sys_t~m 

:".and o~erate~ .with">~t- t~~ use bf 
• 

el~ct~omagnetic radiation' or 'e><;ternal . 
' • I • • . 

reference.s.• In ope.r,ation it dispJayl3 .p·resent position~ ground. speed; 
... " . . , .. ' :·i .

When .·ciperated in the appropriate. rx10.de t;he air.craft .;Y.iU be. ,steered · 
. :-··········--·· ·--· ·... : . _,... 
a:~i:omat,i.'cally ·- . the,.fligh~ sequ~ntially . . to..each point in plan with·rto · . .. ' ... - ~ . -..... . 

P.i~ot acti~n· .required-. The INS has· demonstrated a high.degree.of 

. reliability." The· sp~c:!ification . .erro.r ratio fo.r the.system 
. ·' . . -· . ,• . ·. i!! 1 •. 5 nautical . 

. miles .Per hbur of flight. The system . co11sistently .deinqr:i,strated less 
' ~ . . . . '• . . . .. 

.. :.th;i..n on,e nauti.cal nine.per houx:..errc:>r. ... '· 

 .'.Automatic 'Flight Con.trol ·· 
' . . . . . . . . . 

. : ·. 

The ..automatic £Hgh~..c.ontrol.system for the OXCART, als,;.built 

: by .M-!1:. includes'· stability a~gm.enta:tio~, auto:Pi1ot and air :data.· · 
.. - . . . ·. ~ . . 

. . 
.. systems. The three .axis- stabili~y augr:nenta.tiim s·ystem is a corribina

.tiorLof electronic 
• 

a0:d
• 

..hydraulic 
• . ! ' 

e_quipment
• 

"which 
• 

.augments 
' • . • 

the natural 
• 

stabiiity .of .th~ aircraft.· "Th.e system ,,;;a.s. de.signed- to take co.rre.ctive . '.
. . . . . . ··:· . . . : ..;·· . 

- " 
ac'tic;)l:1: r!'>pi°diy w.h·e.n its sensors 'detect'.pitch, yaw or .roil·1"'otion which, 

. " 
change the",proper attitude.of the aircraft; · The re;Ultant .dampE!ning, 
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effect is ess.entia:l to maint~tn~itg the· 'sta~le platform .necessary. for' - ' . 

:high qualify. photography.· While th~· 'stability:a~gme~tatio'n sy~tetn.• 

aer6elastiC a·nd. thermaLproblems associ,ated ..with. ·A-lZ. fllght inc~eas:ed · . . . . . . .
•· 


t1:1e ay,.tem ·complexity in te'rms of ·r_equi~e4 •.esponse .rates, cooling''' 


 r.equirements,. etc. ·.: 

 Side-Looking Radar . ·.-.···' " 
..·. 

The side:-'\looking radar desl..gned for th<: ·OXCA'RT vehicle is a 

hig.h ~esolution'synthe.tic .aJ:>erture radar us.irig optical .recording of 

the .. doppler signal a~d using ground~based .. opti'c~i co;;elati6n te~hniques .' . . . . . 
,Two.flight units· and one engineering breadb.oard. were p•ocured. tn '. 

_add_ition,. ·a strip,·correi.ator and tvm defailed correlators, w~·!e..pr~cured 

for "support.' 
... 

"· 
· ·The. radar.. operates· at a ·fre'qu~ncy of 9, 43Z,gigaher.tz ·with a.. 

.• 
pulse width:of ZO nanoseconds. Peak.power i's one ·m.ega.watt.. ·Pulse . . . . . . . . . . . . 

'repetitlon rate. is 4, 000 puls~s per se7on:d. The r·e~ei've:". ;,~ise tigure. 

"is 6·-1 /Z' qb. ·s~stem:resolu.tfon i's. approxim~tely. is ieet.•rn ·range.,·_'.:. 

and 8 feet in azirii.uth· (a long i:ra~k).·ovei' ·a swath ZO ):1.auti~al . miles. 
. . . . ' . . . :, •' ·, 

based film-.. U.sed·for original reco'rdi'ng:will ~over appr.;xima'tely l, 0'00 . . 

" 

. . ·. 

.

··
.

... 

.·. 
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The. syste1'1 weight i~· ab~~t 950 pounds Wit~ ~n a~tenna 

. -length of 10'.fee.t, 

. 

. .-The.system was fir~t prop'?sed·irtApril'.;£ 1960"by.the Scfontifi~_.· 

Engineering Institute .. · Development . . . . . 
of. the equipment was -initiated in . . . . . 

August ~960 with· Westinghous.e bei,;.g the· prime.contractor 'for'de.;,;~lop- ·
. . ~ . . ·. . 

m'ent:o£ ra,dar equipment an·d Itek dE;veioping th~ airborn.e r.e.coz:der a·~d "·
. ' ' 

·the '-Optica1:'correlators~· Initial flight te~t was.:started. in Mar~h_19.62. 

in:.an especially r;nodified.F-lOl air~raft, .ln19fr4 fhe-sys.te~•.,Vas" 
r . ' •, 

deliver~d to-_Area.51 and underwent e:x;tensiVce.gr~un<i'chec:'ks. Subse

queritly;. in·early 196S,. the _system was retU~ned to the f~Ct~ry and F~lOl

'tes.ts·'continued as OXCART aircraft were not av~ilable.for 'this tes't 

progr.a~ beca~se of othe~ higher priority acti~ities._'. Over 200 Hights" 
'' 

were made in· the F-1.01, 

In 1;3.te 1965.a .review ·was ma.de. of the ~eqU:irement and. useage . . ' . . .. . - . 

~£ tli~ c;;XCART radar an,d a decist.on wa~ made: t~ 'r~i~stitute the .flfght .. 
. . ... . . . . 

· t~~ t prog;am', · Equlpment was the-~efore .·r.eturned _to the field i~ th·~. 

fall 0£19~6 a'nd flight test w,ork initiateci. 'rnitial .flights.were.unsucce~s~

ft;! in that' the, antenna sufte~¢d br~akdoWn whe~ operated at altitude._' ..:. 

' .T.his probfom was apparently.s~lved in and ·,. - . ni:iht 
- . ' 

De~ember ].9'(,6 . - . ;, ' 
tEi°s't~> . . ·.. . . '' ..

we.re programmed for early. 1967. ·However, as only_·c:i.ne ~ire raft was 

.

. '

:' 

 .. 

. 

 

. ·: ..... 
 

.. 

.  
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··.. 
configured for. acc"epting the r;i.dat_, .it wa.s.·an ea·rly. Victim of·the. 

ph<!.s.edow~ 
? 

·.. d~cision, as opera"tional .capability"·would. ri~t ·have b~en° . 

..: a~i~a~
0

le ~tthout extende~-d~wn d~e o~'~d~it~o~a'1 .. a~rcr~~t f~r ~ut-
: .. : 

fitting with ~o~lfications . 

. The rad2.r was designated:the AN/APQ~93 (XA-l) ~nd.was · 

... develope<:l"under tqe guis·e of an Ai'r For.ce,secret procurement.. The. . . . . . . . . . . . .. '. ' . . . . . . . 	 . . . . 

·. .· ·.program _was ,also krtown. as INVAR: · .
. :. 

Additi~mal yiork was done on the· F:-101 i:n__ iiuppp_rt o(Navy rada~· 

programs·. The capability of .theAPQ-93 ·is better. than. ..most . of the . ~ ' . 

e~isti~g side-looking radar·s but is sorri.e~ha·t.1ower ix{'pe.rfprmance. 	~ .

than ~o:ine test and . 	 developmen:t models now . in, existenc.e".. 

OXCART Life Support Equipment 

'· 
: · ·Introduction. At the .tim_e the ·A-i2 aircr~ft was .being _developed, 

ther~ were no-0pe~ational aircraft in the USAF.inventory . . that had an. 
,. ,. . 

: equivalent performance ·envelope; ·Aircraft that were-in 
. 	

e~ist~nce 
... . . . . ; 

in 19S9 "that ~resented simifar.pro]:>lems, in ter~s .of life si.ipport·. . . . . 	 . 

'requirements, .were . 	 the F-104,"'B~·SS, F-10"6;.·u-2 and.X-15.. Life-:.·. . .. . 

suppm:t. equip,;,,ent used in si.tch air.craft provided ·a basi._c..foi:indation . . 	 . . . . . ' . . . 

,up6n·whi:ch·the lif~ support .equipment !or· 
0

the A-12 was deveJoped·. 

·Life .sup~or~ ~quipment .has, in gener~l; _tw·~ basic 'f~~tions: 
' - • • ' • # • 	 • 

.(1)· to:· enable the pilot~~ fly the aircraft and complet~ th":_ rn.ission 
... 

..

.. ....·

..· 

. 158·. '· ... 
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.·· . ;..•••• ,.T.O ~.:SE. C .R.E. 'f' ·. 
"· ,·. 

.... .. throughoµt the ·enti:I:e p~r£ornianc~ envelope:·of.~he v.ehicle; mid.er . . . . 

·  both no·,,.;..~l
. 

..a.nd emergency operating .~onditions»-and .(ii° to en~ble . . '• . . . ., 

'• ,· 

·the pil;t to safely escape ..fro~ thi> a.ir~raft: throughout· its ·p.erform:.. . . . . . :. ::. . . . . . . .· . 

. ance envelope in the ~·vent .of ca!~St~ophic emergencies,. :.in . . . . . . . . \)rd~'~·. 
.. . 

'to pro~ide·these·filnc.tioris, A·-12 llfe support .equipm.ent·had to lncliid~. 

. a.safe•. and. reli~ble pressurization,. air.~onditionfo.g,' ,and oxygen· 

system with adequate. ~edundancy and duration :to meet ariy operationaJ ..... . . . . . . . . . . . .. . .· . . . . -. ~ . : .
. requi·rements. In addition·:the equi.pment had. to·p;ovi~e·the».pilot with. :· 

back-up pressurization and.an emergency:oxygen supp}y:, and protec

tio~ from windblast, high - . . temperatures, d.eceleration . and spinning. in 
- · ~ . . 

the ·eve.nt of emergency escape f.rorn:·a Clisabl'ed ~ircraft•. : · 

Specifi:c Problem A re.as. . 'l;'he sp.ecific . parameter.s and . . -
probl~m. 

ar.eas . PI:esented by the A-12, ai:·ound: which the °life support. equipment. . . . 

had· to be· deveioped, ·we·re ·as follows: · 

(1) :E»ressure altitu"de, The A-12 would op·erate·up·fo 

amaximum altitude ;f 100, 000.feet above s~a level. 

·(2) Speed. Tlie A:-12 -.;;,ould· ope.ra.te .up .to ·a·ma.~imum 

·speeg o(Ma~h ·3. 5. at maximum altitude;· ~r :a maxi~um equiv; 

a:lent'airspe.ed·of 450 KEAS, "

.. , 


',·· 

. .

., ... 

'  

'· 

.... 

·:·..· . 
... 

·._..: .. . 

·.. . ... 
·'· 

Handle via BYEMAN .
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. ·.. . 
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' -~ 
.·,' .... 

. .. 
.· 

·.· .·.. 
'.: 

.. ' . ' .. 

.(3) Range/.D.-,ration..: The A :..12. wo~Id.have,. becaus~ . · 
: - . 

. of·a.~riai.' refu~ling,. a, .worldwide . range . "with flight durations. . .· .· . 

. in- exces.s. ·of 8 to io· hours·. : .. 

(4) ··Windblas.t/Decelera.tio·n, ..The worst windblast/... 
. •' . 


. d·e~elerati~n.conditi~n·s unde:r- which a .piiOt could eject vio~d .._. .. 


"be.a,t Mach· 3. z·at 000 feet, ~hich i.vould.Eixpose th~ ptlot; .· .. . 74, .. 
at.the m~r~ierit.of ejes:tiori,· to an·ins~aniane()us maxin:ium dynarp._ic 

.. . . . . .•·· ·,· . 
. . . . . .· -. . . 

pr.essure' (windbla.st) 'of 950.. lbs. pe.r sqU:al::e foot and a.rn.axirnum :· 
- . . . ' . 

linear deceleration of 9 G'O?. .. . ~ 

. . (5)" Temperatures. Un~er _normal_A..~12 .op~r-atirig coml.i- . 
. . . . . . . . . . ' 

.. tion,s the ·pilot would r~quire protection. . froin radiant heating due . . . . . 

to. ~ircraft skin_ and _V:.indshield tempe.ratures ap~roaching. 400° F . 

. . Upon ejection _at 100; o·oci feet and Macli 3. 2, the _pilot would be .. 

. . . . . . . . . . . . ~ .· 0 . 

exposed-to an instantaneous. 

• 

stagnation 
• 

temperature 
• 

of 800 F 
i 

... · 

.· . 

Upo.n . . deceleration and . free fall from high altitudes, the. pilot.woul_d
. . . : . . . . 

. . . . . .. . : . . . ·.·· 0 . . . 

be exposed·te> tempe'ratures of -67 F.or lower. 


(6) Sp1ruiing•.Ir a ·pilot ejected at rna~irnum altitude, 
. ' ••• • • • '1 • • • 

·whe~~," 
. .. 

it is unsafe_ to. open a normal pa.rachute, he :would enter a flat 

:spin wli.ich·would be ..uncont.,,ollable .. Such a~~pin; whiCh ·could. . · . . . 
·... 

' 

. exceed 200 RPM :would· produc_e s_erious ."to fatal ·in~u;-.i.es_: ~nd · ..·

·.. 

. ' 
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p~-r~~hU:te failU:;e-.wh~n w~s atli:o~atic.a'.11;> 
.. 

:otild likeiy. resUlt in it 
. . ' . . ' ·. . .· . ' . . . . 

.. . . .. 
·open~d-<i;t a '1ower:.a1iitud_e. 

... .. A ·12 Life Support Equipment D ev·eiopment. . Life; support : 

. eq~i.prrient f~lls i~~o .two ca~eg:orie~:: (i) 'ai~c~'aft sy~t~ms~- a~d (2i"~~rs~ 

· .onal ·equipment. TP,e following'__paragraphs desc:Fibe th.e :A_-'i.2 ·equipment· 

. ·and'_briefly c·~ver the de:,,el.opment of each item.: 
.; . ... 

. .. Airc_raft.·aystems were d.eveloped by.the_ prir:ie cont~a<:'to_r," 

:. Lo.ckh~ed·Aircr~ft Cor.poration:-"and:included tlie.following items: . 
. ·,·" 

a:. Pressurization .and ai;· conditioning systems:. The· 

" cockpit".p;r_es~u;rization schedule for' the .1\-12 .;,,,as .unique . . . as _compar~d.. 

"to ·existing high: performance·aircraft.. The c.ockpit remiins esse.ntially 

unpressurized fi:~m ~round level up.·to .a fligkt ~ititU:ae·o!_:Z6', 000 feet. 

.At flight ievels.'from. 26, 000 i:o 100,.000 fe_et,· the cockpit remains · · 

·{s.cbaric.at 26;-000 fe'et··(5.'25,psia)." This schedule:·was chos~m to.giye 
.. . 

(lj 
0 

0pti~um tei:iiperatures and airfl~ws to the cockpit air conditioning·. . .. . . . . 
sy11tem especialiy ·a~ring climb and' descertti (2) law.,,st oxygen c\'m·. ... :· . . . ' . . . . . . ; 

·9U,~~tton. co_n.siste.ilt with a·dequate physiologi.ca~ protei:tion;. (3) s'afest 

.. pr~·ssuTe differential across ·the cockpit· glass duri'ng _critical 
; . . •, 

·:refoe1~ 

' .. . ' .: .. 

. : . 

:· 

.. ·
•. 

... 

... 

.. 
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. . . . 
.... , ·. 

..· 

,con;iplet·e.ly duai. syste·m 'l!'JaS chosen•.: 
0

The. uni'que probl.erri°of aero-· 
·' . . . . .•. 

'd~amfo ·Keating· 6£ this 
' 

..;~hide dictat.ed that,··ror. m:1ssibn.cpmpletiori:·. . . . . . .. · .. 

"·and ad.equate pilot protec;:tion, a 
. 
~. 0n,plete redundartcy of air condition..:.· . . . . . . . . . . . . . .. . 

·: ·.. 
i.ng ruia b?: be provided: The· s}".si:em:·was .. ·therefore. c01)..strµcted With. · . ~ 

· ·: ..one .systiim p:tcividing cockpit/pil.ot·~~oiing a~d :the sec.ortd system . ·: 
. . . . '• ·. ~ ·. .. ·: . . .: . . . . 

· pi:ovidiAg Q and.E ba:y cooll.,,g; ·.rri the event.of failure o(the·~yste~. . -- .. : . . -.; ... . ,

. ~~oviding cockpit/pi~ot . ~ooling.~the pi~ot wd~ld <;>p~rate 
. 

a ~;o~s..over· . · . . . . 

·select~r· to··divert. the. Q ~~d E. bai· cooling. to th~.»cockpit/~ilot. 

Chan~es··~nd m.°odlfica:tibns.w~~e . .made to ~h~ air . . 
co;ditionin~.. . . 

s:ystem over..the years· until peak efiictehcy and maxim:um. pilot com:f0 rt . . . . . 

.were achieved.in 196.6.-6?. 

b •. Oxyg~h s;si:em: B~.c~u~e. of ~e criticaL~a:tur·e· of 

.oper~tional: c~nc'epts',. a completely .'r.ed:.mdant ·oxyge.n supply-and. . . 
. ' ;,_ 

·delivery. . system was provided in the A-12;:.-. The initiii.l.systei:n..con- . · 
. 

.'si~.ted of two high pr.~ssure . oxygen cyiinde.rs· and associated piumbing,. . 

. ·reducers and regulate.rs..A°.fail~re of one".s'yitem ~ou.ld·have no ...effect. 

~n the pilpt becaus.e tlie . .. . se~ond .syst.em ,;:.oulci continue to provi;de.the. " . . . . . 

pilqt·-wi.th:.his. life-sustaining oxyg~n•. Only the duration of supply·. ,· · 
• • j • • • ... • ... • ,.. • ••• 

..would.be affected with ·s~cli.a f~iiur·~ .. ·The . . ' . . ,.. 
calciilat,;d-.d~·rati~n.:for. . . . .., 

·

. 

. ,. ~· 

.·. . ·. 
•·. 

... 

·.. 
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. both: systems being' U:s~d·was 15-3/4 _hou;s_ while failu;r'e of one ~yste'?' 
:.

. '.-, .;_fte·r s·-1/.4• hours 
.

of. flight would . re.duce' . . the total oxygen duiatioi:l .. . to· 
. . ' . . . . · ...

. ~· 

10:..l./2 hours available. 'In th·e· period' . ~ ; 
1964~65 :o~ygei:i..· . the were . syst~IIi·s 

. " 
convert_ed to .liquid .oxygen (_LOX), ·using"t'wo 10-li.ter .cori.verters, · 

either·o'ne of whic_h·would provide in _ex~~ss ot 14 hours :·oxygen avaHa~" 

· b~lity at altitude. .. In addition to the added safety margin, . this change· • · · 
. . . . . . . ._ . . . . . . .- ,, " ·. . . 

increaseq'..reliability and: reduced wei'ght and volume:c>~c:upied"by -~he 
. . .. . . . ... · . . . ·.. 

oXy-gen.system._· 

c. Ejection System. In.1959_-LAd'an.i.:lyzed the possible. 

e'scape systems f~r the A-lZ including·fuselage . . . 
no~e.cipsules, ,. e;:,,i:~:P~

sulate4 seats, and· rocket-catapult seats. It-was ·determined that, 

because ·a' pressure suit was. r_equired in any,·cas~. ·du!' to:potexit\al loss 

. of cockpit pressure, the most rei_iable; lightest,' sma~le'st. and safest 

.esc·~pe._system_'whi.ch would satisfy the high ani'! low"level esc.ape' p_ro_b-· 

· lems· for the A-12 ~o;,_srsted . :of a full pr~ssure . sU:it and . a . . . rock~t-catapril.t. 

·'ejection seat. The pressure .suit proposed w~s that developed for. the 

X-15, because of its demonstrated ·c;.:pability £oz: re~istanc'e ·.to windb.last"..

·and' -elevated-_temperature~ . "which·exceeded .the resistance required for . . . ., . . . 

use in'the'.fl.-12. _The ej~ction seat prop·osed was the upward eje_ction·" 

· C-2: seat as used in t!;e F-104. The c·-2 ~jectio~_seat pyrotechnics. 
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,• 

were modified for 1;1Se iii the A-12 to qualify ~hem for_ servi~e-use 
. .' . 

 . i#le~ted encoun~:ereci. :with: th~ . . ·at fhe temperatures. A.'-12 (i:.e. '. qiialified 
. . . 

. . . • . 0. 

·for 
. .... :. . . . 

for use at 300°Jf versu~ 160. F the.·F-104 pyrotechnics)•.. ··' 


"The ·escape system was qualified through. testing· including·
. . . 
. . . 

c~_mponent tests, s'ystem fu0:ctional- (breadboard) teS.ts, stati.c tests; 

Edwar.ds AFB track tests, aircraft drop test~ .at El Ceniro; Californi~,. . 
~ . .. . . 

and· finally·.:by· infltght eje_ction tests u-Singc.a,·spe~fally. equippeg -F~l.0.6 · 
. . - . . . . 

·' at 'El Centro. T_he"test peripd covered a span.:froin 1960 through.final.· 

fo.£1.ight· ejection .tes.ts in August:l964. "Th~· .A--12 ejectio;,_ sea.twas· 

··- . 
equipped with a rocket catapul(mounted.on_the rea1:' of the seat, which:· 

.p·ropels: the.seat upwarci on vertical guide-rails during ejec~ion.. ri;,ring ·

ej.ection, se1i.t to afrc.raft att,a.chments.and pilot. t? seat attachm~;,_ts .are'· 

ciisconn.ec:ted . .by quick-di~co~ect fittings; one f;r all . . . 
ei_ectri~ai 

. 
leads~ 

o~e,,f'or the. suit.,.vent ·hose. ·one. for. the norma(ai~cra~t .oxygen supply.. 

and on~·for_ actuating·th"l _eme_rgency oxyg~ri· suppl_y: Th~ se":t incorp

. ·.. 
11) A headrest for support arid positioning· of .. 

'the pilot's head ~udng".ejectl.on.:· 

. (2) A centrally located eje.c.tion .t»-,·ing:whi~h·initiates 

.. the entire ejection 's·eque!lc~ and preclude's arm flailing -after
~ - . ~,,~'. ~·-- ...... ' : 

·ejection•. 
. 

:· 

.

,\, 

. ... 

-·· .

. 

·' 
... 
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·. (3) A ·shoulder· harness and inertiai reel ~ock ·· 

;i;~Seplbly;- -which locks· th!'l ·harn_ess a\l~oma,tically dti~ing ' 
•, 

.. ejectic;>n, . .:Vhenever. a· 2 to 3 ·q £6rce. i·s· ex"erted" i,;,. a . . ,. ' . . .. ·, . . . . . . . ·., fo·rwa~d . . . < .· : ·. 

directi"on,. or manually.- when desired by the pilot.'. . 

. (4) A py;~otechnic oper~ted automatic O,Pening _seat .. 

_ .belt and man-seat separator.·: Ari. airspeed .sen~or. is . . . . 

· attached' tci the aircrift .pilot 'static system .al).d s.enses" . 

aii"craft':~irspeed :at ejection. If aircraft airspeed •is ·below 

z5Q':Ki.As. (later .changed to RrAS), a 0 • .-6. second· delay 
. . . 

296 
' . 

).!'! s.elect~q b~tween seat ejection and. s ~at b_elt/ separate; : · · · ·

.actuation·. if ail-speed. is above. 250 KIA.S {later..changed t? .· 

290-300. KIAS), a 4. 0 secon.a delay. is selected by the sensor..

. _This ·Vl!-riable·d~lay·assure~ .that the pilot is aU:tomatic'!-lly.·.. : 

s.eparated· from :fue::seat as· soon.as. po~sible! a.nd within.the .. 
•.... ; 

-"limits of tol<frab!~ G forces for de-~el~ration and p.a:ra·cniite 

deployment• ...· 

(5) ~ee g)iards'which erect forward to"pro.tect·tli.e 
.. . . .. . . ·- . 

pilot's leg$ . 
. . 

· (6) .Ari.:~~tpmatic ... foot-r7traction and reteri.tion·.:~ystem .·· .
. . 

· ~hich pulls the pilot's feet" into ·stirrups. ~nd . . hoids.:tnem.: . 

,. 

. . '. 

; ... 

:-.· 
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..·. •' 

.. •. 
;_,:ntil automatica:lly released at man/seat sepatatfo,;_;. . ..

.The: foot-retention ~ables. a re a;_,_to~atically' . ut a:t hi~ii.! seat . . . . . . . 0 . ' . 

· sepa:,ration' OF may be ~ariuaily- r~leased .· by pulling a head;. . . . ' . . . . 

rest mounted D-:ri,;_g. for firing th•(cable ·cutters in the.,. . . ' . . . ' 

event of rapid g':;ound egress. 

: _(?) A c:ianopy removal system H·~·d, . pyrotechni.cally.. . . . . 

to the ··ejection s'eat .D-ring,_· and also rem·ovable by._ alternate.·. 

infernal and external· ~anopy jettison haridles. 

... . 

" .. 

Perso'nal Equipment:, . 
.'

· a.•.Pres~ur.e Suit/Oxygen· Sy~tem. The Dav~d ·c1ark C~o.', · ·.;: 

workitig with.the Firewel Co., de'Veloped . a ·new pres·s.ure su.it £9r us.e in 
. . ' .· . . . . ' . . 

the A-12. which reptesent.ed· a s'fute-of.-.the-art impr.oveme~t.over.. tli.e 

't~en ex:~ting~~~s .pr~s~ure s~it a:nd th~ .USA;· ~~andard AJ~~;25-2 · , : 
~ ·...· . 

full .pressui:e suit, The nj.ajor improvements and cha.nges; from· previous 

suits were a dua1 o:icygen regulator . a,;_d dual sui; pr~ssu.re . . "co~tl'~ller . ro'r . . . . .. , . .. ,'. . ... 

llic:r_ease~ reliability and saf<;>ty, increased heimet visor. thickhess ·to . · 

. ·. 'p~eve~t .defOrm~·tion or £ailu7e _from fue high te~peratur~~- ~hich bould.. ' 

'- b.e-enc.o.untered . in the A:-12; a·flotation ;est !o'r water· surV:ival .which 
-. . . ' . 

•. 

alumtriized flam<{ resistant fabric ciut:er .cover- for protection:f.roi:n high 
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cockpit .teinperatU:res or high stag»:iation tenip"eratures" whiCh wo.tlci.;be: . 
. . .. 

enc?unter"ed upon ejection·a~. ~aximum altitude· and airspeed. 
• • • • • • ' • • • • • • • ' • I 

b.,, ·Parac.hute/Emergency Oxygen System:· Standard 
. ·.. .

I • • • • : . • 

.. 
• • • 

ejection seats, pressure· suits .and aircraft systems ·(oxygen; pressuri-: 

"z<1-tion, ~,;,d air. cpnditioning) had 'to be upgraded arid improved for ·use ' 

·::--~~e A-1~; ~tid th.e ·effotts in;~1v~d· repr~sent.ed. pr~d~Ct :m!iro~eme~t . 

Ho~e~er, ,:the.·perscinal parachute' reqµired to-complete .the A-12 .life . . ' .. . . ... 

support' system was.a~ entirely new co11cept and required ·c.~nsiderable ·. 
' .· ·' . 

: devel.opm:e:nt and testing efforts: The:development .and:testing program. 

Started with a comp.le.te . review' Of parachute system's· in e;,isteI).ce i,;,
. . . . ' 

 ·early 1960 and·,~n initiaf manned para,chiite jump.in.Se~te'axber 1960, 
. . . . . . : . ' . 

. an4 endea with .final configµration full system: testing ·(parachu~e and 
... 

~jection seat) by.infltghi: ejection fr<;>m an -F~io6 during-Aµgust 1964; 

The· initlal:para·chute jum? in Septem])er 196_0 ·mad~.by Capt..Harr¥. 

. C.ollins,'. who ·was the .Pro·gram manager and prim:a:ty tes"t 'subjec~ · . . . . . 
throughout the developm;ent, established· the requirement.for ~ri .. 

... 
·enti.rely·new parachute· concept~ ·-rn .this ·jump the s~bj·ect 

'

wore . . . . . . a.: 

full.press.ur'e ~uit, ·a.p~c:-.ked survival (~eat} - ,kit,' and a. ~tan.d.arci para. . .. 
chute, The jump wis . pr_ograrn,..ed for a:·so·second' free fall..to. . . . 

determine the body position. that ·Would be· encountered. 'After only. · 

" 
40· seconds· of.free fall the .subjeCt. was· spin,ning.~t a l'ate o(l40 to: .. 

. . ' . . . . . . . . . . 

·'. .·. ·-: 

·. 
•_.t ••

·. 

-.:
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·· .15.2 RPM i~ a ~ad and back down po~itl~~•.Th~ jumper . o~e~rod~ ·. ··. . ' . . . . . . th~ . ~-. . 

.au.~omatic .timer·and puUed the parachute.:ripc().i:-d.-and sustained· high
.,,: ,,· •,· 

:opening f~r~·es: Up~n.:parachute. opening,. th~ sptiuiiil.g caus-~d the· .. ·. 
' . . ': .. 

· . parachute suspe~si.o~ 'lines to wind ~p ~ppro~imat~ly, . 28 ·time·s c;ea~i~g . • . ' . . .. 
'' .. 

the dangei:·of chute collapse·, ·_This jUmp indicated. that·anA-12 pilot~ 

.·,ejecting· at maximum . altitudE,-would require a Stabilization parachute tQ. ' ' . . . . . 

. keep him in ~~ U:p•iglit and. stable. p;sitio~ during ·f;e_e."fali: . to. a:n alti:.· . . .: .: ' 
' . . . - . : 

.. tude "where the main: pa:c:achute -~ould be deploy.ed,.(approximately .15, 000 

. •feet); There were a total "of 5 rriodel ~-onfigurations developed, and 
. .· . 

tested.during the. complete period,. Models A, B," al).~..C ,,;ere purely •' 

d·evelopmel).tal and ·Model D was the fi~st·cipei:ati~~al· configuration.' A 

·total of 281 tests were made· on these _model parachutes and their· · 

sub-~ystems and covered· the pe•iod from J.anuary 1961 through August. . . . 

1963.-· .Du:ring.1964 
-

the· fifth and 
' 

~urrent..paracliute configuration (Model'El. . . . 

was. developed and· tested. "This configuration· wa~ develo;i:>ed to.'irnj)_rove 

comfort, ·~eliability, .·~nd.maintenance of the parachute. An additional · 
. 
. : 37 •te;ts were r·equired. to qualifr' this model;. testing being c;o:q:ipletea· .. 

ln August 1964. 

The pe'."so;,_.a:l ·parachute dey!'!l~ped foi- and used· in the ~-'12 has. 

·the .following n:-ajor. features.: (l)' A 78~ii:'ch di;i.~et".r,aut91'i'.a.tically : .. 
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deployed,, ribbon,type, ·J:iemisflo stabiU,-,'3.tiori. p<J.rachU:te 'for . -. . .. . . ':· 

. .
maintaining,Jne. . pilot in a.n upright ~osition du.ring descent f'roni 

•' 

. . ' . . ~· ' . . . •' . -· .• . ·• " 

maximum a.1titUd~. to .is; OOO'feet,· <Z.i i!. 35~foot di~met~'r,, main... ' -· . 

.parachute can~py·that· is a~tomattc~l~Y. depioyed ·~t is;ocip £~:t, .. 

~nd (3) an emergency· ~xygen sys.t!lm·that·is··a.-utomatic,i;.1iy'.il;ctivate,d ' 

upon: ejection cohsisting ,of two 45,.:cubtc i.,{ch higfr ~r~ssur~'oxygen: 


;cyli·nd~rs in:tegrated into th.e parach:ute..
. 

ba~k·pa'.n: . ' . ~c:intaining . the ' ; 
.. . . . 

 automatic parachute actuators·. .(See 'overie11:f. for picture.of piiot,. 
', ' 

suited up and ready for flight,) 

.• 
 ,. 
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