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ru:te, ciei'cn~ vu· sub::;y:::t.cL15 .:l.C·:.. M&TC s-.;.b::;~r:>~ G(,~;-~:-&cts >-:::;:-a tcr.:i.n.:ltcd 


' .::..1;1 :.'..lbcor.t•·.J.ctec :.i;:-.fr<:::.:..~ •·:or:·: a·.:. ::c.::.:.!·~, ::. i-~l:!!'A.d n:.C. Ch;:;.:::cc-Vou&-'1t 
' ·:.:-.:; \·:-.i.-::.hc;:-.J::.n. C':l :~pte;:.~cr 19, 1~60, ~r.; {; .-:.tr.::.cto:- \-:.::.:; ad·.r.i.~~.: to 
r-~·ccc;.:j \:l th th~ C:c :..iiJ1_, c.iov.::.lo~;il:::r :. , _:·~~:::..c.::-. '~ic·. a~.:: t.c st of or.c XB-70 
}j::'C~o~:rp~ .:1:1d 11 Yf>-70 ilircr~.f~, ir. :..l.il[:.i:'_.:; C.::;!ci.c·. ;; ;:;n t of ili tho i:"!.'lj or 
: .. ':;' ... c:J::; nc.::dcd fc;~· C:l op.:::r<.i.l.ioncl. 1-:lct. 3 oc .. :'.;·;_.:·. ':h~ p::-oblem o.f re-
c ... )t.urin.:; the ::;;J.o:;y5t~::n contra.cto_·~ at .:-ci:!.;;::::::.~.::.. ;.; j..~:.·.i.cc :; bvcame ciif!'icult. 
'f:n buildu;? of r.:_"'lpoHer under thi~ prog:t-am r.e2.ci:cd. }11000 people in i:-::u-ch ..._.' 
1961, ar.d was zcl:.:.:dulcd to reach ;:., )-J~: o.: l..5 .CXJ. 


.• :::; a r.:::s'..!lt of t.hc ?rc::dckr l:. ~ s bt:.J~vi ~.:)!;$c.!;e 0:1 )9 ll.a.rch 1961, 
th~ p1·ocram wa:. a~c.in rcciL.·oct(i;d to <.:. 1-rctotypc cl.::vclop~nt. :S"1 .April 
l <,61. a three prototype a.ircral't prc.:;r.J.:.l ~ ;.:, :::; .:._:::::~Ao•tcci ( --..!•c SPO had 


:· Fc~cr.-.:.":'.J::jcd onJ,.y 2 airplanes). The th.:: ;·d eir·pl~·~ w.1s 'Lo have a B&N · .,: 
. ·· cystcm cmd · su~::,yzt.em davelc:_-..:.>~cnt eu.:'.ficicnt. only for :.'"light t.e::.t purposes • 
. . · .. (~:.>:4~~~,~;; :.' \ ·.·. ' ' . ~ 


.-· h ~~;~ . . ... . 
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·- ~-
:~ ... "1p0'1-icr \'t.ls once mo1•c rcducL:ct .:;..;~ a n~~~ a\t3t.erc look wn.s takf')n to t -. 


. kt!cp co~ts as lo~-T .l:J po~zibl~. T!-!is incluct..:d further :;ir..~li.;.'ic.:.,tions :· ·.. .·. ' I 
of dc;:,'i!:;n, tooli:;:J~ u.nd a mod~l t . l,;:)p ap_):-oach to fabric<ltion techniques_, . t ·: 


· '· . Gy:>\.c.:;n J cvelop::'l·:.mtG_, etc. In Ci:.:ly 19o3, t.i~c Cvm.i1.ander, lLFSC_, directed. r . 
·' .. ~ CC."1ccntrated .:mJ..l.y::;is of tr.:; :r.ln..?{;crr:.Jnt c:.:::-r~.ccmcnts . r..nd procedures t: . 


0 


- to best IilOOt 'i..hc 5~Jcific req_·.!ir-::nE:nt::; o; t:1c D-70 p;.:-ocrJ.tl. As a. r 
.. --,: . ,-~ . re::;ult of this ~-..::; . .:rds, the :.A:-n.,:;ciL:)nt cf. t.r;.o prct.;r;:."il b:::c<.:.rr.e JLOre like ·. .. --~~ .. •· . 


-·'· 1 -· ·,·.,>~:'". · that of a ::pcci~~cd prOjGct, ~-ether than the fuJ.l mm<!.gcr,~n~ req_uirc:~nta . :-----~~_.: 
~·-: · .- · ... ,' .. :~.-. :- . of a w~c:.pcn :Jyotcm. Otl;er th:m nuro:~rca:J scil'JduliT'.g a."1d pnCJ.ng oxcrCJ.ses .... _. · · .. 
:;~ . .-~. ·. -:'- · ._,., .'-.A · ~d 5 mont:-tt5 of concentrated .>tuU.ies of an r.s-70 corJ.'iguration (Nov 196l ··=· .- , · 
.· , .... • .::.:1 Fcb-Ju.;.-;o 1962), the 3 air.:r·e..:t prc;:r<::.i rt.n;<rincd st.::~le until 1-~arch ·. · : · ·:· ·: .· l _. .. _. 


-~~ ... ·.~· ;_ · _;-''>··'~<;.;- 1904, at which tir.\c the it3 a:i::-cra.ft with rti.lita.ry aub:;ystoms was tcrmi-· ."':.f. ' . · _. ~ 
., . ted •., . · .. · I , .,_ _ . na • . -; - . ··. · L. -· 


••• , •• _, .... < • •• --· - • • : •• : • • :~ ~·:, ·.: f '." . 
-~ · ··' ·..: · · .; · -· From the time the B-7G eor.'.:.r~ct \o:.:-.:;' e;.~ ... .:u·dod to N.:JI. in December ·' · . ·. :· ··• ·f -, _ _. .. 
.... ·_- - . . ··1957, th0 prO&:;l"JJll he1s been zuljject~d t.t.- :.:.l.J :~.:> :;t ·cCJntinUOUS exercising . · .• -~ .··· ·_-·_ .: 1- -~- ,', 


- · . and thrcetcr.~d or nctu:ll chu,_:,~~. Dl,t!-jJ'lg tf'j_~ period, thcro h:1ve ~Gtcn .~ ....... ~~ ·., ~ ·r · 
.. _a l'il.i.n:i.mun. of seven r.aj or c~~r . .-~ 2 ~: di.:. ...... iqzui.s~.ed by fo::.·.:tcl. esta.blisr.Ii.ent ;_·- -. -. f -


. _. · of r.:::u schcdule3 md procrar..J dd'iniLivt.c, 110 ot.hcr pl~"'lnin~ <md . . . 
, : schedulin~ cxorciaes uere c<:..rr:i ec.: -ot:.t by. the. · cont!"actor in the period ~ ~,~ f·: .: 
. ~960 thrcugh 1965~ .and !.;.4 pros;~~ r.~"~d !lt ~~~crci~0s v;er~ cor.ductcd. b7 · ~- .... · t· .. 


r,ho contr.:J.ctor unacr tl:EJ onc _: • .-:- ~ , .!,_;.!LS ·i :::--oGr:-!1',. ·r'rcril Januz.ry 1961 to • .. :: -- ~ · 
l~!1ril 1961, the contractor sui>l\:t i.t1.c:! 23 p-·c .:r.:U pJ...ms ·ror tho 3 aii- •: · " · ~ ... _.. -
plane procra.m whic~i evolved from JB C:.:! ~ -_;_·.-: :~c:--.t. ~c:-.~dules and 12 total . . f , 


... .. ~---~;··· ~ • .;-..r pl~'1.:::;. In acic:itiori to ·-u-;e· ri>.s?onsjbi l .lties ,.,ithin the i'.ir Force_, . . ·, ~.:~ 
-:.~,. · . ,. :·. , , :: t~e ~cco::.pli::;l-..r.:c.nt o.f sucn·planl'l.iC\j ef{C7tt.S. i:t\"'l· . .:~d ccntructor m:mage- ·/ .- :_'; ._, ~ - f ·~.:.- /' ··o· .- :.·- "'"'nt and "'P . ..,,.- ~- ,._,....,1 f . ... -·- .. : . .- .. -...... :.- -, .,.,,,nUl"'"'c ... urin"' ~-~-Cl.· a.l~"' : .-~" · · . .-- ,. ·;;- ~ ~-:_ . . ..._ -: oCJ.~l.B't per ...,.o.~.o:: . r..of'.:l:l -. .. , , .~· .. .. .. -- _._, _..._.. ':: .., 01 ·~-q.cJ.u . ,. _. . .. :_, . ;--: . . ~-,;.,.:_. 


n.nd m.-J.tc.:.~l.::U de _:)art:;~nt:::. ~;..: ::: thil.n,l' ~:>l.l.l=of: c.:-:· .. : ;·,1: ~ople 1 rOQ t hc5e and · . -~ - : · l ~ ': 
ot.~r groups ~ · . --~ : . .--. ·.: · '" ~- ": ~·- . :. : .-.-~ · .:...._~.; · . . ' - .. . , . . ' ... -· •. ~- - ~, . ·.-. ":."-. ·)-'.~~ .. 


I :l 19~,:} '.:.h:; contra.¢t..;,r':.. c'("ga.\1 ·,_-z.~t-lo:r..~.l-i :::. ·.:.ruc·~urc~ ba:Jcd on a. -._- >:~-:~;~::< ·-.:,~·, :· 
functio:~n.i cor. c.:::;:-/.:.. co?:.-::;; ~:.del" s Gr l\-t1 nr o;f -tne Af' a:1d DOD bccc..u.~c of thG . ... ·· -
cucce.:;::; ol proj...;ct cr:i.ontl.:G or!--<t:-.!.~~ !..i ·:·-. : •. .Lt: ~he n:.ssilo progr<?Z where ~._.. ·· .. : _ _._ 
q.!ick r .;;::!.ction a."1d t c ch.''lic.:!l ,"' {.;}!:i..,.;v-c:-~:;:. ··-~~·IJ the n;ajor objoctivas. · -.~:·::..·: ·. _·tt,>.: 


.In Octoctr 1961_, a.fte:r M.~ -di::.cu.:;o!.:::1s} tr. .... co~tractor esta.bli::;!led the·~· _ - ~. · · . 
B-70 Div..:. .:;ion n.~ an aut.c.no!>la"J..-; .;~·ct:p. · - • 
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rdc:1::-:C!d v.,:<linct t:-.e F'Y 1963 ftr.;,~.::.:·.~ ;md ·,-;0T!': was :..:.~c:in rcsurr.cd on the 
/'2 .::r.d //J <'/V~ on a ~ch'..:.:iule t.L t::. ·,.r.:i.:ld !J:-oviC:u t!1c greatcct overall 
_!.Jro.::.:-~.1 ccono;ny; ho~-;cv..::r, the 1'•~(..;:_.~:.:.:-(;l o.f tl:c rclc:1scd en.:L"'lcors l':as 
Y<·n-y s.tnall. Expc~·iC;ncc wlth m: :·.·~f·.l;t.~::ir • .; pcr~onr.~l H.:s not as bad 
becr.:.u::;o rr..ost of the:::. h~ been r~~~i~1e.:u c:1 other effort::;. 


:~:~~~---~~--~---_·L~:.-.:~~~->:.:.~:::..- . :c._,~_:-._: ... _ .~~s the ru=.,?litude of the 5Chcdulc cl"ipr.~~~c incr~ascC, tr.e reo-
. · !:iu.lto o~ the au:;t~rc p.ro,;.r~.a l.r: t::·J._ ; :r,:..:'.;, c-;-idcnt. Co:r.bincd 1-d.th tho 


~· - .. ·. · ·.·~--~: .c' ._:.::.hort CUt .J.S~.>cl:lbly r,:cthods hop·2 -.'t.:_l J :r t.!:7:pJ.oyed to mi.r..ir.:i~;c shop noH 


~--··, . 


. .'' -·~- . 


R::• . ... _.,·. 


~ ·_:· ... 


-~~_-_;.:~:- "'·. 


' .. 
.. ·~ : .·-- · . . 


- t:1:.~~, -!:,~1-:"} r..J cu.lt~ of tlau cur ~ti ~ _ ·:-.. :: ~L of cC'!! :..;...::::tr~.~~ ,~c ho~~.:.~~rconO :;~rue­
,_,;.: - ·. tur.:ll sy:::t::1n dcVDlop:;J..~nt and ft:..:::.. ; :d n:..·..,rc.s·.)~ zc::\inr, b~c~ur.o ovc~ 


·' 


··.·. 


pC\\?l·.· .--.c; a:.d t~ procc.:r.ur-cs bC;c;:~-~2 or,e oi" ,_;~;;.:.-.-"r.J.-try due to the lack 
of rc~ourcos. In cc.rly l·cy 196::>, C·::ner3.l :ivlr:.:..!'Jp.lc clluircci an Air 
~7...:.:..ff 1 on ~it0 ro·vic\1 of the ./.:E-'. J :):··:>~J·; _;:, ·,::U.Lh ,,-~.:; pre;Jen~c.:d to 
E.;.·.· Zucker~ on }.7 1-'..:y. :~ain, _" t -.-.<..:.s rc;cc·.:;1i;;cd tr.at problems still 
c;.r.i$teJ in faorica.tion, soll:.tic.-::; ~ - '-:re cur. . .:;,:il:.t ha'll~;::rcd ciUCJ to lack 
of ro::::ources 're~ultinG f:-c:n tho y:~ viou::; pr•):;ra.~ i."'l~tv.bility, but that 
i~ was ::.:'c:Ul con::;idcrod feilsi1Jl8 aEti dc...;ir.;,hl:: to Gontinuc l-.-ith the 
pro,7.:.';11 . recognizi:' • ._: the schcdul..:: ~lip ~-:J in.:.reas0d cost. .-'..t this 
".:.iJ-..,:, th:! :.:ir vehicle contract ·.·.:;.:..; cc.rlvcri:.cd i'~·c:n· C?FF to CPU' in 
kc0;>in~ HL th direction .!'rom Eq lJ:J.' .. .:'. Tr.i~ cc:;}_:'. ~.., con~dercd a 
re-financing of the proer~ and !':...:. . ..U.tod in co:1til•u.ll reassessment of 
the prot}l"l-!.."71 progrc:>::; and co::;t. 


The fir:Jt air vchic~c ·.:G:l.S. J o..Llzd c·t~:~ "f::r::.~ ::·~!:)lie vic1-; on 11 l·~ay 
1~6!.~· Fo:::- a p~riod of about 5 ~ot.~!. d:.:.~i".::; t:~~ prefliGht checkout,· the 
;·~ :·pl<:.i1C b.:::cc...-r.o, for all in-~cnt;:; ancl ;)v;-'?ld~-~~: "- 1-.;(d!'.:lulic system 
oo:.c:k up an::1 ::d . .rn.ulato:- tv s..:.lve the 1::--o:::.~ru.s. 'L.}i.:~.t c:c- · . .:;lo!);::d with th<) 
h:rdrauJ.j_c .:JYvtem. -~~o;:;;,. ::.;:' t,;,_. ; . . :~~-~ ~ • ..::::-.s ~o~·-J hav-:; b.::cn resolv~d on 
t;ll: hydr;,ulic :::;irr:·_:~lo.tor ~;;.::. bs;;ause cf p~·::- : _:~·.:~.n -auskrity one hi.ld not 
b-.::cn proviLL.:~~. Lh~'.:.. h~.d Lcc.;:J pi e:·.riol.Lsj y :.;.:ec".~~ ~~~ 30 ;:.3.7z for pre- ··' 
iliGht. O?cr.:..ticn~ ;;,;:.r-3tch·~J inl.o ~OLlt 4i rr:cnc,!Js. .M-o:::;t of this "t.i;t;e 
l·f[l.;,; con::;U!:led i.n ccrre.cti.nj:; p:::-cL~~"r\\S in ~-he hyc!l'.l.l.'.liC ~y:::;t-~, fu~l t;u'l.k 
scilin::, and a w.;ri::d of r;d.ncl· re.pa L:'~ t.:;; t:-:~ r-·:..r v;.;hiclc. 


F-.i..r:::;t fli~h·.;, oceu:cr0d ~:: :J 5elfr . ._: .. :.c~· ::..;~-:i t:r 21. O;::tobc;r 1964, 
.:wr fli.-;;j-.:,;:; t,o;;..iling 5 hour::; : !d 2. ! __ .,, v ~:; ;,~ ,d b:. ... :: acco::::~::!.isheci and 
~:J.ch 1 • .!..2 had b:;:ur: reachcti. 011 !· Oc+..O-Det: l90/• '\,he .fir~t ~rplur,e 
\·r.::.s rc t..urj~..:;J to Pcl..rn.dnlc to compieLe pr:-~o{ lo:....:_ 'L;:Gtin; to a:.~·..u-c. 
:.>t.:.:--..4c!:.ural int-~Gr-lty for 1-~ch ::.0 f.l.ifjl·.L The h-:.·~~ ti:.:- v~hl.clc 
r(!t.u:nad to flir;nt· sta-tus in Fe~ .... -.. ~- ·.'"' l9b,5:and his ~cct:!!lulateC. more 
tha~ 20 hours of night test tir..:. 'ft.-;; !i.eect.,t)fl ·x.B-70 rolled out on 
29 -t::a.y 1965 and flo111 o~ 17 July :"l:.!C.: ;::.~n_: f(l(..c!> .l.4 .::.d 40,C00 feet. 
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1. ~:~OG!i;H l-?771DJ-:C'i'IO!S. T;;. , !1 C h~vo be~11 three m:1jor ~70 


:rcdirectic,n~; -\'-;-~pcm·-;-y-::tcm-r;-~:1:: f'i.'.:>tot.~rp~ in 1')59, one prototypo to 1 ,._.': .. 
lir.'d.tcd v:oa.;:Jon G""Jstcm in 1960, all~ oa.;k ::.o ~rotot:-~ devolop.-nent in -~. . r. . 


. .r. 


.. . ~ .-:· 


.... ~ . 


1960. .'. ::::-edirccti.on .fro:11 a w-.::;.pt;,::l ::;::;st.~::-. r,;;-(:::>~.:n to a prototY!>G (.)ev·~lop-o ·., ' 
~:::>:···-~:~··:; ,·.::-. · l~cnt <:.~d'J .from 'l..h;) eco:.o.trJ.c ir.:o;;·.c::. on th6 contractors involvad, -res~ts·· -·<: : -- ""J'=:<·. ': 
_·:~- --.~·,: ~·;:~.~::~:::~:.:~·in· ~·iib~~a::t.ial cor.;t3 to tnc 10..1·~~>o ~·.:;c·. 'i'i1::;~c cc::;to c<m bo cf.term.in~ti to .. _ . -~.-·~, f .. /< 
;..·_:;~}.-: . : -:. ;~::-, _:';·- n deL,"l"'oo ,,·:~ol'O .t.ho tcr::U.n.:~.tcd t:ll'O:.•t i.nvolv~rl ~}ubcontr~ct::; !-or work ro~· 


·~ . · · .. • .. >.. ; l:.ted sole :.y to a . W:!OO. :1 ::;}rst~r.. ·, h .)~;c\·::r, in 'Ll~c c;-. :.c of th~ bD.:d c Air .··.1 , . · •· 


.·· ·.-.><··· .. : -~~;,, .:: Vc:h.i.f .. ·:.~; it force:J ~or..:; r~cie::~ir,--l, ~~i~~il'l~c~ in tooli..m", rcillocation of · ·' :· · · · · . :, 1
, .. ,·~~, 


-'. • . · ·~ . -.::··~ nl ·'lr.:)O\/C~~ 1 etc 
1 


.all Of \\b.i.ch Co~·.;.o l.~O'[JC;; the c;:~ct ;T.Ount· is not Cap.oblo .:. . . , 
-~ ·~- - .. ... of c.:Uculation cinco there is C1.mt: .. Y.lOUs contl'<.:.e:..or a.ctiv.ity in theoe . <·:~·· .; · ! .. f..:. ~:. : ' · 
:::~---.;-..., . ~reus rcl}a.rliles!i oi th';) kbd .:>.f f.)::'('t-;.·um. -'~lothcr u:>d:)sirable byproduct _ · : f :.:.~.: : 
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:::"·.: 


..... ,.. .. 


... Q , .. 


.. . . . 
~-;;~:·r.· ·- -,.-.· . • . · 


-.:::;: 
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. of redirection ir; tr.c effort. requi;·cd b;r 2?0 ~:~r::>o:-.tncl :in· rcp_-ogran:u:ine, ;. ··· ,.. · 
co:1trc::.ct c!"l~&cs .7inli so fo.::-th. ·n~:' . .::; cfi"cr~ iz over a."'ld 01bove the normal · ·-· ·'· t'·-. ~: .. _ . 
work of the S?O G."1d ::1c<.:.ns tha.t t.in{. uo~ :.tUy ::>p~nt :in perfonn.in.ci the · ·: ·~: · ;' . 
r).::-e ::;cribcd r:tmllger:u;:nt ;...c~ionz ffil.~c-.. instc~ b~ devoted to eettine the .. -.. _ .. - "'. p • ' • • 


rco;:icntcd proGra;n functioning r;.::.ti;.;.£a.ctcrily. . _;.,_:,. :. : 


Pro.~ra:r.i rcdi.r~ct.ion. t:·o~ r.:ln:: to '.:.i;~ ic app~ntly inevitJ.bls; ; ,.:~ ,_· . "~ t-~~ ~:·; 
t·;h.:~.tcver ~J..~~•·es t.hat aro s•:c...il.~.,.i.c .shoUld be ttJ.:·~cn to J.e~5~n the inroact · ~ - ·. :· ~'? ·· 


both on the .1~ F'orc·.; and tho:.: c.:: n·~r· ;.,ctol·· ';.'n·..: SPO ~hould ':>e proV:.ded • ~~ ~ -~~ --
more canplote diroction and :>ho-..:ld :>3 ci v~r.. a n-:~1 a;>provcd progra.11 '3.3 . ·~ . :;· -. f<":·· 
[;OO!'l a.ft.cr roorio.~::.<1t.:i.on as p.:.s.;ibL:. Fe..:- c:::-:·:::?le) the; three :W pr~gr~ · . . ~, :.:/.···,.}.. :~-i. :r 
did not rocoi vc appl·ov<ll until~~ rr•~r1::.hn .1.!'-t.0r ~t.o .,·:ea~on system of~ort , ~- ·. t .: .:.· . 
~·:.J.o cn:lcd (i'ro;n k1~ch 1961 to ;.."ti.cl:..r.!).St:.st i9bl ·-.:\,~r. t!v.!·P.S?? H:ls a·::n.rovodr.: ... _; ·· ;_ ·.f ·<:. · 
a:.d the prog::.·<.l.m d:i.rv~~~. -..·.:: itz0l-£ \·:<.~..> :-•• :r~ :·..:~·-:.~ . .•. : :~'=~ -u:-:til Oct..obor i961 • . , ··.· . ; ,:. !,~.:_.{'_ .. : 
'.i'ha two air vohiclo ~;.,-z).;rin:czrt.J.' . ;_;,l"o.:;:-~'" · .. ... :... • ..:..~~c~Ju:d in Harch 1964, ·the ~ .. · ·h·;:._ ·:· 
Gircctivo roflect:i..ng 'Lhi:; ciecisi~n ·.-.ra:J r.c.:. r.:; c(.;::..v'-.:i in the SPO Wltil . ·· .·: f.i-~: ·'1- .. 
Hay l.964. • ·.~ . .. _: · .. · .. r .f(·. 


In e.f.i.'ect, pro::;ra:n r edj rectio::ts require :.i1e expcL1diture or'._.. . , ~~ .. ·.- ~-:.:·.~·:. ·· · 
:.'undc for which ther.:: is r.o r.:..:..tc.I-I·Lf.l.':J. ~tu:n i!:r.c.:~pt · for a.ccOil.plishing ':· · . ~: · -~ · 
the redirectio:l. i "LS(.;li' c:.."'l.ci rc$u1cs .l.n a po::-ic1 Gi' inefficient operation ~~ - ·'·: :; . . ! 
by the Air .:_;'o.::-co c:...,ci the contr.:.c ~ ::. r . }· ::.:- · 
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0 
lir:i..-L:>t:; .. ons dict~~-r.~d th~ u:...:.; of '\... i·;.J r.i:.>.:.t. c--:n~l v~ i.c p~·~.::t::.cc::; pos:.:;ible 


I 


~ t· .. ·r 
2. ::.t_!~~?IT1 . Th·') p~·oc:--:.;.-: :-~~I'(...ct:.io:·.s ,.1:1.i.ch h,·d !undine I 


in .:tchiov.i.ne pro~rum objo~tivc::;. :; (. T.~ cf Jh:.~ t~ir.;~;; <!one '.·rl,)ro ·· · 
..- eli;-n~.:::.tion of cx-:x:msivc s:L•:ulo.t ... .. , · .... h~ u:.-~ o.r . ~oi·0 toolir1r;, tho ~ ' •. ·'·:· . . 
·· ·. ; · ct:.scoatinumcc of r.lost -r..a.."1ufact;.t. it:~ c!·::vc: o_:LllCa:-., c...•d a rr.ini.--:1:.l · • ;• - : 
· ·. · :.J·:::.:-uc'.:.t::·cl. t~::.;t p::.•ogrtli.~. . 1'h-~ i :-: .• .-.. ct of .1..:1:::..;o o..:; l...i o•1::~ l'Ter() felt at ,_... ..f. . 
.:.~L>~~\., .~: . ·: dif.:'Ol:-cnt . tim-;a and to Yary-ln.3 'nc~;·-:::)::;. 'l:h.J c..;.;:~-::.ndud poriod fcrr · :·.· . ~: · · · ~t ~ .. -~· · 
-~~ :._..-: ... , .. :. , · f:-..';)ricntion of air vehicle ~1 t;;;...; a·..: ~ in ~r-ent ~:~.rt. i.o au:;tcrity .. - .... , ~ ~' ; .. 
· ,.: ::. · .·: ,;•.rn::; o.aurcs; th':l BOft ·tooline c;c.:net•;·L·' ~,r'ly ;;o. · vi.>::.~-m3 buph ·as '"rinG-t~· .· _\ .' . 
. ~ ·:· fu:;ol<>.ev mi~:::atch ru;:i t bc .l.''-CJ.I.li.-... :·._;:':. to j.~c!·~ !" '1c:lG in~o. po:;it;;,un ; 


· .. .:_~ :''. ,, <". ? c:::.u:;ing zo.:<:: ·p.mel void~· ,.,.;ueh ir. t..-.::-~1 rcC!.ri.rc C: ··rcp~.irs . It took ' · -.' {" . ~ .· 
• nc::D.rly t Ho ycJ:rs to s eJ.l fu:;cla.~~: t.:::. . i:~ ;;:) ::.n ~:- vch5.cle //1. This ·, .... · 


,.·~ ~.-... · •. · - ~ . \-1.:!.:3 the: result of usin.r~ the .:Urcrai't itzc:~L' to (l0vclop f~brication l ·- ~:· · · 
. . .. . o:r.~, t.:mh..!~ sc~~-ing tcch.n.isues, an t.xtl' .: :·.:.-~ly c~q!er.t:ivc z:-:ctho::i which ~,. f :~. .•. ~J . --~ · · . 


.,...... . . co·J..Ld :l.VC D<..:en llvoidcd to a l.:ll·c~ e:rtcnt :t.J.ct · t!1oro been ~equate _ f · 
:na.riufacturinc c.levclop~~nt earlier in tho :pl'Ot;ran. . : :·r .:(. 


. _;.-.­. 


. ~ .. . 


ll,yciraulic simulators ··'""·' cli•.C:%tcd. l'ho cffoct '""' ... •. · ..... 1 .':~ . 
rr. -~ifc:;tcd from tair vohic:lc.: //1 rull-out u:.;t,il ;-.-~u · ir.to tb .!'licht .-'.~ · ·. ·-·. -- · ~--;. : '--
test. p:::-o~e.m. It vas on() o! th(.: ;j:..·in.::.ry rcwon:; for th•J very lone ·-· ..-.-: .- ·.' _._-.. .... ~ .. . , · 
P~"'e::licht pc:.::;;,oc: ar.d caused diff.::.c>..!.hl o.< U·.e f:i.rst flic;ht. The gear .. ' ~- .. ·-- ... ... :·:-:· 
\-.'O~ld not :-etract and 1'\);r.d.ned .de '.111 .:.'or tho c~tiN flight. If the · ·.: :.:· 
r ·..:ver:..u n:.d hap!1.:::n~ c.l, i.e., the D::~:: rctr-.:..ct~.:! !:-u-!. ;-;ould not ex".:.end, : ,. -·· ~ .. . 


~·~=. -: th'J r~::;ul't very likely \·;~mld ha· .. ~c 't0tm lo:::s cf lr.e ~i:-cr<:.::'t. . 'rhe ~ J · ;: .· . ~ -- . -~-. : 
:.: lc::;~o_ n- fro::-, ~h~::;c ·cy..2.JJ;_'Jlc:; is cle -r_: ti:0 r~-:;r .. c:r ~. ·::.-v·.:;~i by Wir.Lin-::.t..ing __ , .. _ ~-:-- .:· f.:..·,;:: 
:,o-1• 0' • ~· ~ ,. ' ~ 'I , I ~ . ..... • ""ro • t-1" .... , : ~~ • 


~~-./.\'0 ·_, __ :· ·-.. ~::,:.;0nticl clcvel c..,:..:·:"-.:~1t is lo~ m::J· .. ~: 'd ... ~~_ oYc.:.· :la't.~r en thro:ugh the '· '._ .~, _ , :>~ . 
- nccc:;sfty to ::;olv0 the s.a~ pr~b.' .. ~.:-::s t:.:. ~ - :d.·; · .j~vulc :;::.~:l't w3.:; in- · · ~::;.·- _ 


tcr.dcd to :Jvlve. It ic in·c.Jr~st;;. .• ;; \..0 11oh t<·<i. ·l.l1~ . ~n:;inc develop- -~ ' _ . .. :, · .. ~::: · · : :;;-~ ;.-
'_:·~- ::.~?J.; ~:" _. .. 
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··1-. __ ,-
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m.::;t ,.;c_:::; not ::;'..lbjectcd to t;hc · :.:·::;i.: .' dCf::-ce: ,r;; ,·,:· . .::-rt c-u:..,ting ~ the e.ir ·: : '. A' • . ... 


vehicles a.'"ld til~ en:;inc3 ::J·.v·~ ~~·c· _ Q.j t::. '-b~ <t: .;;r.y rc:i i!ble ar.:1 h.:~.ve . -·7
,_: '· .. '4·:_>. -~.:~~~'~: 


.ci~!:'_:jn: tratcd cxc<.:llent r~' r~·.) "'·;~:c-.... " · In z::.;,~;..l~··:~r. · a.~.l::tc:~'c nc.:a.st:.r\.!s, ~~ .. ~~.-.;·: ~·~ .. :... · ~.-:~~t' ·· . 
unlo::;::; vcr-J cur~ful.ly a;;~~:i..)d, :,A:~ .. 11ot _- 5~ .... -e _t~~ -o~~ ~-=-:?ney, on tho · --;:.- · >k_. 
contr.:J.ry, if the obj ccti ve ~ rc'!l,l.ill tl{? ~ . .,~-.. ~ ~ · ;ti~ ~ · n;;":.. :-e·:.ults an " · · ~ ·.. r :- :;.:. · 


· ad.v;:mc·~d p1·ogra'ns ouch a.s tho ~?Q- :-r :-~ inc~e~.:t.s¥ cc.;;t.'l and pro~ram ' ~ · f:::~ :.--
s t.rct.ch-out. · · . .r_.-' .. \· · · ~. · '· · .. ,, · 
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J. ~;j'!I :":T:··:~J:·. ....r!.~ ?'~1'0:~ ·~P:c:.. 'i'L-::: B-70 proz:l'.~'Tl. h.:::; b::cn 
t ;k, ob.J c <.:t- o~l-; -;Q"i1ti.nuour.; 'C:ttcniJ v~- fr.0m many levels ·.d. thir~ the DOD as 
\:.:-11 ~ tho Ccngrc::;o. Thb atter-tti.o.l\1 ~.-~.:..Gtcd in rc'luo~tn for 
volt...!i.inou~ ;;tudic::; <~.::. -;·:~;ll a5 !'"···t ~·:~n nt.:::t~;.:::; rcportin_s on a :r.oro 
f;:-equcnt <mel det~lcd b2.d!:i thu~ n-:)·:·n:l~.l :-' r ~ ·~1.4irc<l. . Each of tho 
:;L-.;die;::.; ·,::!;:::; conducted Lt con,iur.c · .~ cr. ~-;it:: t;v Lc:J .'.:J .3elc~ Divi:.ri.on of 


.. . . i·i.' .. -·, c....n~ in :::orne ccccs directly .t;t the CO?"?-or·a.t:! !T!J:!c!z;cr...;;nt. To obtain 
-7iJ:...:_.." · "'":< .. :,..t;~~ info1·~~tion necessary for ceci"<> ion:s, a. c!e~p p~rictr.;.tion into t.ha 
.: -· ;j_:· : :·.:_: · ccncrc.ctorr o pcrscr.ncl "'as required. :-::~~y n:..' :.h~:.;~ r:xcrci!>os Here 
':.Y··:,::;-::'::..,. <~:·--:..,·:cc"'duct--d u.~- ·-r + -lr'·t. ~c1·-juloc J·,..,-.ro)•"'·''' ",:.·:":'~·~-.·3 t·:~ekc::-d c:nd ni._..:-ht •4 .., • • •• '-'-;;.,~4• }' V A. I\- _,. t 1 y , -. . . • , _ t - _ 


cf.Co:.:·t.~ on tho pc.rt.. of ::::::.lnriod per.sonnJ?l.. Bo-th :;ov.:!rr'~l.::r.t and 
'0j;'f:.~. ; ~;:_:<~ · · cc:1J~r~.ctor. .Uthocsh 1:uch of this ~·.< ~; \d.l.: ,:-:-.:·: .. ...:..:....- .: ~i:. char-Ge to the 


... ,... ~ .... .. ~ .. ·. . 
:~~ ... . ·· ... ':. . ~ .. .. 


;.;;..!. : . . 


!'~ , . J .... 


. ~;< ... !··: 


pro,::-un, it ex2..cLecl a toll upcn · .. :w vl··~ :::~:: : ·. ::.~,;.nr1::;. It i:::; i!i:?O::;~ble 
to plc.;:.! a price t~rr en ti1o tot:il cc:.;t -- _ bu~- ~S. i:; c.::rtain th.:'..t thi::; 
co::;t c~•1 be ocnsur~d in h~l..t.zdrcd.s or tho;:~.~~·::~ ,,.f doll~s. Co.lculu.ble · . 
c0::tz incurr..:!d a::; a result, of 2; ;;..:;c:- rca::.-.. ..;t:'. ·.i:1.::i~ ( tt~ c: .. c X.B 
p·o.:,r.:'..!;l <l.'1d tho thre.:: j:B prot;r,:)..:l) ~:r. ~ .:.c:.t.; ;-_ c:"l c; L. o :· ;;;.:-?ro.:r.i..mate.ly 
.::J..CJ;I. T.l:L: c~t:ii.l.r:l.t(:.:l co:;~ incu: .-:_,, :.,1 t:· . ..: r...s-10 p~.<".J'I.ni:-._: oxcrci!:;e 
.:..lo~1c ~:o..:. :~://8 1 '/0J.OO. Tbis does net :-cp;-:::;:;~r;:, t.h~ ·~:..""1;.;; ::..J.:;r..itude 
o: the cffo:L't :::inc.:: a l<lrf.o ~-:~·,,_ . t. <-; 1..U1CC~icn:,.:it-cd ov·~rti: .. :.; hours 
~·:,:;rc cx.pcnd:::d by :;r:.J.pe;rvi:;cry p..::..·:.v:-.:-._.L on t!·.:> z;;;.rt.. of both tr...:: ~ 
Forco ~d tho contractor • 


ProG~ - :::. p~o::;r~.;~~ r(;~''r":.~-~~ or1 · .... . c -.;_::.:·.::r.tcd basi::; forced 
~:ft'•:-~·:f · ,_ ... t!:'.l D?O to pl:1ce :t;er:.: :: :.~.;::l c:1 C\,!: t.:.:.~ ; :~ n:; '.:':::~ t~·· .~:~.:.: c•...;.'ltr.:.ctorrs 
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prot:!rc~s . r..:po:.~~s ~- . ... :JJ. 7i':is. ::.;'.. :o:ma7 ... 1.c;; u;.~::; .:;valil~tcd . and ::;ent 
to hi~hcr heDd~t.:::!';;.~.-_ ·:.. 0. ~ .: ·.;,;~~::· 1 bas.1 s ... .sg,ro:<;,~-:-.es :.:ore frequently. 
It !;1:ould be cmp;1.::.~izc~: ti'.c.t. t i·.ese procedi.we$ were .::.::-: ~.ti·~~~cd ;-:ith no 
i11cro,"l~C :L.t SPO :t:c~ourc.:;:-;. If th-ese J.'l~o.Ple h;;.;,· he·:; ~-- pt;rforrri.."1£; their 
nor-~:..1 l\L~ctior.c it mJ.y be conjL:~ ·:t1:,, d the.·~ :-,o:'~ !.l .. .!'v.-,t.:.n.tivc m~rr..Uac-


• ·tu: ... ix;_:; c:malyscs cot~~: d. h~ve b.:;e:r, c.J~£~·,:vtc~.i ·l;! .. 7- ·:,i . la~--.~ •• t :·~\-c reduc\3d 
-,;.:.'eduction tiri.~ and co:;ts. Procr."!·:. ~:-·~l.J.;";·.;:-.. _; • ., 1 u:~·•0s s~;...~ civen 
nu.-.1b~r of people end cc.-:-:GJ finite ;!~ .. o·.-r.7. of t.i:r~· fer ~~co:,;pli::; r~.a"t:mt. 
If ~cit.io.~al rc(lcircrnan-.c .:::re i=.:)::;~;:.;d, · tr.e:c d.o~.:: ::e raccgr.i.zed 
u:. ::;uch <:L.~d ~ufficic:i:lt · a.ddition.:l ~u.;;:;c~·;..;r c.u.'.:.hc:-L.·..!~. 
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5. . E.S.RT. 'I'i·,::..~ r.t::n:!ge:-nen t co!1tt:·ol D:rcte=:~ ~-::-.s st~rtcd o:. tho ·· 
:'r-?J :·- ~·('),)r':?J:; in lr..tc 1<;60. Pric.::- to t i;,;_ :; t..L ~:"; . tii·.: ~v;:;.t •. ::; of 1r.;.~.-:. ;...~. c.nos 
·ol~ 11c';~nt!;a ·,;.;.:J trac::.::d throW;h :1. n:rtitem ~.: . .::r-::t.-y ~~n:o~1:c:.tio."1 on each 
r.Ulc~'.:.onc ;.;::;;; rocoT'd-';U c:. p~"i.ch ·~~rd3, u~~:-..t-.::;:;. · l~.u:, ~. :-~ly and the printo~t 
of th~:::e d:lt~ supplieci to the SF() nr. ~ mi:cst.onc :-c :)ort. There \il!l'El 


~:-,·. :J.rd~ of 1000 of thccc rail~ntcnc::;. c:.nd d-:o· .. ~ !'or c .:.ch · on~ ;..-ere the 
:::ch~dt4cd c.iate, : a N~c!ltidule d<~.-:..~~ 5. ~· - .:.:.p!~ic:::.ol:: ·, -~...,<i the rc~ponsible 
ccnt.i'.:-.cto~ dcp.::.rtc::~-.;;.. Ja:;o p·co-.-.i~l..d, ·c::: a su~·plen;':)l:t to tho mile­
zto:-,-::: l'l!~ort, ·· \·;~:; a. H\'::.;."iance r~Cp~rt,U \ih.ich CO:'"t~ . .in<~d cinn.ly5C6 0£ tho 
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c4·itic.::U C::~<\~ of c£i'u:.:· ~ as "'~11 ~-~ l"Ji::::-r.s fc.· j;'~! . .:!...:c'Lc.:e ~lip:;, ro- -- .1 _ 


. ~ch:xJuling actions, etc.· These reports -coupled · wlth .fr=qucnt trips · .• ' ·· · · ·­
to the ccntrJ.ctor' s nl<.U1t ,c:1able~: tte SPO to m.:i.int<J.i."i. adequate sur- · · . ... · . 


.. :;~ · ~,· \,. <"· ... 
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·vci12.iillce of tho procr.:un. . .· .-. :•: : ~ .. , . ·. · · 
.... ,. , ~ . ·' .... · -~ ·~ ·f~ ~ .:··~~· .. ·~ ... 


'l'ha introduction of :~E~lT iti 1~60 \\""~~- c::p8ctcd to iJ:lprova ··· ,. 
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the i~r F04'C0f.s abllit:r to detect :.r.~i picnt tr-J:J.'::l).··. arc~s and to ' give 
·•~ ~0~'\.! C0r:.:)~'ChCn!;iVC picture Of tl-;.,; v'!(~~aJ.l ~-~"J.:;.t~~;):l • ,',;; appli0d .to 
:..h::! 13-70 prot3r;;..-::, hO".avcr, FEt-!T rtid li tt}.a to ::.:J.crc .. :::; :;; S?O kno:-;le;dt::~ 
o!." contr::.ctor c.cti vi t.ieo or to p~·u·:ii..:: ti~ ;J.ic:..· ... -:-.~·~..u:; :i..nf'o ... ~r.:ation.-
7J-:c.;!.·c ";·iC:.'C: :.; .. ~\'\!!:'nl. l""-..!.3.:.0l1:i for --...: 1_~; (1) ~=·:;~'f . :...""apu::--ting \·.·~~ . on Cl 


mo;-,thly basiG, therefore.! no li!lp::--~·,·,.:-. ~.~~ ovJr tld old G,V!f.l..c-::, in this · 
rc::.::-... ~c ·r,, (2) ::;chcdulcd co:npl~ti..:.:! c..1::.<:a .::'or cYcnt:; ;.."':)rc forecast 
u~:5.n: ·::.l::J,::lc time csti:11a.tc:i ir.ste.a.ci of th~ tb·cc nor::.-:.1 ~.Y lizcd with 
F~~:-r, .in el'fcct th:m~· - t.he~e •~event~*! >'.'Cl"e :10 :::,; _~~i'crent t...'lan the · ·· " .. 
;:.D.cJtur~.; ~ prcviottly u~.:ti 1 (3) bec.::.use o.;' .:-.~ ,t.~i ::,y ~tc contr~ctor 
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t : >_:-:-· ·, _ ~ the .associated flight teet program would require specific demonstrative f. .._ . 
:::_:::_ . ._-:. performance criteria. Subsequent to the initiation of letter Cootract ~ :- , . 
:~~~- ·... AF33(600)4.2058, re-direction was received to limit the development to ·. ~ - ·:_:-. 
.;'-:· - ~ : / a prototype effort. As a result, a finn contract, AF33(600)42058 was ) 


.;l .: .. ;···.-.· _. negotiated for the design and fabrication of three (.3) IB-70 air vehicles. · t. ·-~: . 


. ;~ ·v : "< ·. .At this time , the concept was changed from a. requirement for the deli ver.r . ~ 
· .. · . ..; :. ·., ·:'- ;· . . or air vehicles in strict compliance with firm specifications to & best . .. ... 
)-:· ;::: · ; .. · ' a! forte approach Wlder the philosophy of a research and developnent eftort · . . ._ i ·-: .: · 
-~--~~---.·:= ,. only. The perfoniWlee specifications were changed fro:n requirements to ._ . t .... 
~-~:~~~ ·-· objectives. Notwithstanding the -further amendment of the CPFF contract. ·: : ., --k.. r . ·. · 


.. ... ·· · to a .CPIF coat incentive sharing arrangeroont, the contractor was onl.7 .. - ~...4 · . 
'··. ··>~. required ,l:.2 ~ttempt to build three (3) air -rohiCles on a best efforts ·· :·· . ·- :~ · · /.0 . ,·· . basis. In anticipation or a follow-on fl18ht test program, a decision ~.. ~ . _.: 


had to be aad.e whether to anend the basic develo~nt Contract AF3.3(600)- i- · ·-
42058 to illclude the night test effort or to negotiate a separate flight }. . ::· -.! 


. test contract. Based upon the factors and conditions existing at the f;· 
time the decision was made to negotiate a separate flight test contract ( . . _ 
on a CPIF basis, containing not ohl.y cost., but also air vehicle t, 


per!onnance incentives. The basic philosophy of the contract vae that ·: · .-~ ;.-_ > ·· 
. the contractor ·in an R&D enviroraent, would attempt on a beet efforts .. · •' .. 
basis to meet the general .flight perf ormance parameters. J.s a result, -r ._,:> 


~- eeveral contract administrative problems arose: ,, .. ·. l _ ... 
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. . ~ . '~ 
· :· .! . · : :_ · a. The change procedures implemented under Contract AF)J- . • .. : . ~: ; __ .:;· ·.:~ 
-~>- ·-t~;:;: . (600)42058 -were materia.l.ly ditferent (due to the nature or the contract) . . 1 ....• 


,.. ;._ . · . .. than that implemented under the Oieht teat contract. For example, a . · · t·: -·. · ; · ·:> ~. . . change COIJDOft to all three (3) ai.rc raft was handled differently between -·· ~ ·. >· · 
· : .. .' . the aircraft in the .night test inventory and _ those still in the procea1 ./~· · f. :" ·: ,~ ·. 
:· ... ::'.:---: .- ot manufacture under the devel.o}Qent contract and were or n8ceseit;y .... · ~ ··· :~. · .. 
;;::r. ~ .. handled by two eeparatA · contract inst.rtlmOnte. In addition,- some cues ~ ·· : ~- :- .t· ·· 
: · -~ · . . wre of necessity negotiated at a different rate ot tee. · · · .~ . ;:~ .. · · 
. . - • . : ;,1 ~. -: . 
. . •. • ;· . • .. I • ~ 


--~~·· .. ::, . . . .. b. The air '\"ehiclea were produced under a develo~nt .. r; : -·.;r; .. 
:". · ... · ... · .. ~ cc:ctraot and became government property upon acceptance b7 t.he 41r roro. • . :_.. n. -~'.':>; '.· :' 
· ~. Thej were then ba.Ued t.o the contractor to support th8 tl.i.ght ten ~. · ·· : --~· 


prograa. which lett tbe Air Force. responsible . tor possible oontnctor .· .... · 1.i · -
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non-accomplishment of !light test objectiTes, due to use of uneatia­
factory government propert)" developed {by the contractor) On a best · 
efforts baais. If repair pr re-design of the government property ie 
required, it would be new work chargeable to flight teat contract and 
would necessitate a corresponding adjustment in target cost and fee • 
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- ~-,---~-~ ~~\ .. ,}.~··· ·~ ·- a. From the above, several significant problems resulted from 
a cmfiguration standpoint. It was necessary under the best efforts . · · 


.-..::-~,~.} : . < . developnent concept to provide the contractor with the . flexibil.it7 in 
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... configuration control. Any non-concurrence ld.th the contractor's de-


. L·~· .··' · ·.· , . sign approach resulted in the requirement for re-negotiation of the 
target price and schedule which in turn presented some difficult7 in 
controlling program cost. Also, there was no assurance that the air­
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craft delivered U,r the contractor for acceptance by the Air Force would, 
in fact, be capable of meeting the objectives of the flight test pro-


i· 


. ~. ... f 
grai!l which relieved the contractor of responsibllit7 for night capabi- .... · . ·t 
lity and transferred it· to the Air Force upon acceptance of the air 
vehicle. Since the program schedule .dictated the necessity for 
accepting air vehicles with items incomplete, it was necessary that 
recCNer;y schedules for the incomplete effort be negotiated in conjuno­
tion ldth the projected flight test contract. This further canpl.icated 
the contract negotiation of delays which occurred during the flight tee~ 
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program as to 'the responsibility for program delay being chargeable t,o , . 
the contractor under Contract AF33(600)42058, as being due to the · 


. . ·, .... f . 
.. -··t •; . . . . .. .. 


· uncanpleted work, or being chargeable to the Air Force under night . 
test Contract AF3.3(6.57)-12395 as new work resulting f'rcm tbe !light .. ·,. . . 
test ef fort. ;', : r-


b. It· would appear that for a Research and Develop~ent 
effort sue~ as the IB-70, the design development and flight test 
program should be procured by a s ingle contract vith specific cost 
and performance incentive negotiated for the total design develofiOOllt 
and flight test effort. The resultant developed air Yehiclea would 
then not be an end in themselves but would be the means utilized by 
the cont ractor to demonstrate his night test criteria, and provide 
the cootract data to substantiate the fea sibilit7 or his develo,tDBnt 
called tor Wlder the contract, This would have several specifi c 
benefits: 


(1) The cmtractor would have the responsibility 
and fiexiblli t7 neceaaary to carey out the program without continuous 
contract amendments. 
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capable or doing so, the re8'~naib:l.lit1 ror red~aign or aodi.Cica.ti.oA 
o! the air Tehicles to JDeet the program objeotiTea procured without 
turther charge to the government. . . 


~;.· ~·. ~. . · (J) The Air Force -would not take title to the air 
.:;:; . :.: ·· · vehicle a until aatis!actocy caDpletion or the f'light t.eet contract 
. · ~ or oloee out ot the ooairaot clue t.o uneati•tactoey per!or.anoe. · 
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C. l1c6o1i~ teO: tld.jus ""'.;t1~:~ .. ~ tr:.'..: _r..~~c..~ ~v~"' ~[.o ~- .. : ~: c .. ::-.:;r.·; 0 "..'01:_--:--.L.i co:1U.i tion 
.?.':ld c n.:w tarcet :pric.:;: c:.-..r.~Jli::::·.o:~ : !. :; :: . .-~r. ~. ~ :· ./~ :.;.· . ..::::·_-:.-~·,c :::;1-Lm-i.n~ 
~~:.:'-~c~n~ :ro~ ~oo-= Oj:c~c.t:ilJ.C t:~ .) .:.ctjuz -=~~- .. ; :r:.~ .. ~:;i:t priva. 


J.t t::o t:.. .. :: o 'f t~ -- t':: . .::-;1 <-..1.:' ~J.:..:::..~::.: -':.::.:: :::i:·.ation ir.. ~-::.reb. ·· 
196t, t ilo ·con•.;:·-·-.-~t -·- · ~~-- ·· 1 ···' ··· · · . • .- -.... . , ·-····-·· · . • , ... ·to .. nc·f • ..., .,..,.,, .... '" __ . , lAo;,., G~'-" .. - l ~~..- -.; ""J"'•'- · w., ..... ,'-·":- · ' -"*·• · (,.1, ... • ..,-.. C:.~ v 


fo~ - t~o ro:ni:-.ir~:; ·(, ... ;.:> ~u- \"tJ:liclc .. ~ -.,;~ .:~h. C:·. \-, ),1:_; ~ ·;~~;:i:1~ ::.!."'~'~r~~I.1C:lt, 


"l:hio!l i~ tl"'~o cu=~ct~~ ou:-.:·~=a.ctu:.L. ~~"~.:.~~::;~-:cr.~ r:·~ .. ;;. 2~crt.ll. .l_;)riC<!.'1 tu~der 
· Contr~c~ .:.:::33( ..;~ )4:::J:,5S. . 


n ... \..~ _·f>l; r.-~"n_+ ~:e~+ .. 0"'"' "· -~ . - c ... · n--·-· . .., ... · . , .. ,.~ ~ '"' ~l~r "' r ·' -e"-"Ch ""'d 6L.._ ~·· ~ ... - VJ .- v J.,, "'' ....... .: • ..,._\.1. ·..,.:·. _.._.:>_v __ t1 ~ 1.;~ '-- ~.A. 


cl~·.ralo;::.:ln~.; a: ~·ort, <~<ls not cc11si::.or~ -.J. c.s ~:::c.. -:.".; ;;. cur!·;;;r:.,cto::- :.:-ink d.uo : · 
to !1.i~:.,; n:dor o:c.icricncc. Thc r;;:f'o~:i:: t:'le: co.:-; i:-.\.:~r.tivu . -;-:.:1-:J os t<:.blicha d 
O. n .. _. 0:../20 .,..'-..,:;.. ..., "~-,.,.,,.... r•.~-~-.......... .,,.,• -.. r-.;..,..., ., ... ...,.~ ........ ~ - - . -,-... "- ~v~. , ·"o" l."..., c"n N"' "'"'d 


4 CW..l f.J,.J Q6..L._..."""' (...;r--~""-..t;;J' .. -••" ~~ J,:''-'• ,......,_..,...-.-,..~.;4...0 ~J.- -'""' • _. ._.._ \,;.;;a .l. .l. •&..4 U ..,. Q46 


·tl~at.· hou....-s 'Jere Cl.d.d.cd.. 


...... 


.-
:.::· .. 
,. ·., 
, .. 


..; ... 
...... ;. ·· . .... 
~ ;, 1 


• I • ,.;J . ..., 


i 


·-
:• 


.. /: 


I 


~ . 
t 
; 


L 
{ 


t .. , • ' 
'• .,.....__..( ..... ~~ ·-.-·-.,~·V"" .. "1"'~~ T ·!j-~r-r~~~. ~ .. ~ .... "~· ~: . • : • 


--------~~~·"!··.,:..,.·-w.~: ·,.·. 
:.t: .-.~-- ~ _· : - : · ~·. ., .. ·· 


-~r.;::-
:- ~ .. t 


:' < . 


. ')· ~~ . • •, . •; , .~ ~ • .:.-.: ~.,., • .. .. • • . . '1' ·. . • . . I • 


.-~ . 
·,. ., . - 'II ·-' · · 







.. . - \ . 
I• 


· ..... 
I , · ' • ~· 


.-


o · · ·- .. . 


'.:l>~4~ :'GSi.Jl t o:" i:a~-.JC ~~ i:1~ .: ' v-·./·; }nto ~;:o :·~J-70 : .. ~ · .. t :!n c.z_;~~il15 
~:. :fJ i_:~t t~~ · ~ cor1trt·.c"'~.:: 1 ::~:~. ·c.c '"~ .. .:.i·: ··· ·: \ . .:..::.~~ ~·.1:o cUJ1.:;:=~t:tw:... .. ' z:: C03t 


C·,_ .••. . ;,, l -. ·~c '"·. ·,,.,.., . .,. .... .. - C"'lC.,... • ~ ~ • .._. • 1 • ""' ' '"' .... v 1 .. - · .... .... -.L'-""'~ .:. .... ,.:. .... - .·.-l..l. L = ~: -:.- ~ ..... .:.:c. li ..~..J. ':::.,. _?: ' \:> ;:a c:~! ; . 


~ ... ,. :!:-':·· .-( l ) . :~y .\i:r.· I:'o~~c; ~ t:..::~i.::io~ '. r:~ict. . .r ~.jl:•;:.·,_. :: :;v~~t::. ~:.:-oi:;1~ or 
··;.:.-:' ~ 7 


.•• :-::. -dnl'ivcrJ- cchcut.:.lc ro3ulJ~cd in J. !' -·::.., ;· ri ' .~:-.:::-t. :':. c..·z ~ r.:; "'1 t .tj':.l:Jt::-.ont 
.. .· to +'n~ c.-:J-.f.·,···c-'- --- ·----··t .,.. ... ~co .,., ;, . . · .·--- .". - -~ · ... , .......... J. '. ,., .. {..,\ n, . .., . ·~·.:<·./:. ~-·:~ . ~: ·. "' """'• ..,._"-• 41 UC.....a.. · \,; •• ·- .6. ; i. :.J•'-L r _ , , . .... . ,.. J -. • ._.. .._,. \(..J •.I•U 


·coi.-'~!·:·.ctor 1-~:--.:. ·: o 'L~Ji~'-1:; ~ ;~ r(.l· .... c t::r. ... .i v . :~;:.· t.e:·9--~lc ~~ .. t:.~·yt O.or.;icn 
· ~· .. c:·.:..u .. ~c=-~ :t=;. 1J ):.:.c wi ... !jc.:..n ~~ .. c :.:co:r:~ ~ =-':..:. : ~o-~ ~.-..:·~ ~vc "'v t0 ~c. a 
~~ ~-~ . -


· · ·=-..t:.ju~ti'::~!t, 1-::~ic:'l · i!-1 :-~ct ::o ... ~uccC.. J ... :: . • • •• . _ ~·-: ~ .. ' t :~. H:~:~.~ c!.~.; i.~-n cJ1~!1_:~:;. 


_,.J· •• ; ::. 


'.;.•( .. i:; :;it~~J~:_Cl1 l"COU~l'C~ ~~:(·~.:.!~:;..:_-,-:. · · ..... ·. . -._. ·: ·. :_:.; CV!'l \,.:."~,~~c:: ~Cl C.ctc:.:~~inO 
· _,,.•;u-.1 ··,-.~l · :.J .... ~ -~-,J.··;_, t~r ·"o·· -~· ··· o ,.; .. .. ·- · ~. ·· : . '" .. ··-· " c·~·~ic ·•"-~c·· •· .. ...., .;cl-. 


. _::;-, 


-)· •• , .c_:, .; 


; '( .~. 


"-"'-" '-- ..__._._ • • :.~-~ ~,.L. ..J ..L. .r. V o~. l.. ' -,.,._ ; .,., ~..._. ', , , •• ' _._ •·'.! ...., -"'- ~ltV..L . a. o4-- ... . 


C""'"i"' ... ~ o-~ r'- - ~---n ' "'d.,..,._.:- r· ·--~~ b" ,L .· .h ...... ..:·~ ... UJ.. l'C C"' ... ·-v"·J _.~_, .<. .... u.-... , ... c.;, .:.'U--C a. ._....v ;_ 0 JeCl-J VeS r a ... er •--~' ..... r;:; :"-<: :.1 OJ vSe 


... r .. r-=.:"1 t~J:):?:..=r-cr.."'.; co~trc:"dic -~ic~~, dt.:e t c 1-t)e n~t:ur~ ;;,: -~::) :-~rc..::,:."C.:J ~ ~d ~ri tl" ra.o 
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•· C' 1:~o::--t-..m::..J.::r provided 1-;.: t::c cont -r.?. ct to eke C'cis·e h ~~ ~ :.~ .: :::-h~.; t o rc:nc~o'tia.-to 
~~~·,j ~c..r(;.: t }1ricc c : .. : .. ,j:..: c_c:~t:.: .. -:,(;-~ d ~e tv dc. rtrdlf,Et e::t4'-~n::s (.; ; · c. r .. ~::.!~ :.: ~=-i:JL; 
c:· . .. : ;_:co ·.;~ic~ 1:on::.d ~l't !:~j;', 7.:.- ,.:~ ove r..:..:.nt.n po .s !..i ·,:on. 1:.:iJ.c ·~ :-.-~ :; r:.::t.y bo 
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!>ric~ ~<l F:.X~d. :;;. ... icc ~~"".'-'...::~ .. _;i"'.,-c ·-·: , .~:-.. ~:._':;.l;-r.#:~ t :: .. c~~v~~ ... :-,v;.;.:; ~:Jl3, t~c:-o 
i~ ~ lo.:;-icn.:'. rer.!;on fc;.,' t~.~2l :i. ::ir ... --; :n . .:: .... ·.:~: :. .. ..:. uf ~ .: : ~"-z:t ... r~c~~ c c~v·_::."'~ .::.. by li..ir 
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-~. COOT COl-ITROL • -to. •• ;· · 


a • BACKGROUND 


· · \<.'hen the B-70 Pr.ogra.rn was redirected ' from a ~leapon System 
with NAA as Y.anager to a three Air Vehiclo Prototype Program, it was 


·, .~ ·. · .. · . done on an austere funding basis and although !und control had bean 
,.,, • 4 .... • •• 4 £ ' 


··- . _ _ ... : assiduously practiced during the Keapon System Davelopn:ent phase, 


... . . ~ . . . 


'' 
3 -'-· 


f-'!~- " : ·;. .. ·: ~ .further increased emphasis was · placed on cost control under the three· 
-·; .· air vehicle program. Since the Contractor had a bcst-ef.fort developmont -
"!.;-··~:. ~ . > . contract, ho .felt that he should also have corr esponding flexibility in 


-·-: ~ . .. 


- .:.· 7 
. - .,. 
.. ~-· 


·-~ .. ..._· 


. : ~ funds control. It ~~s felt by the Air Force; however, based u?on the 
prior. pr~ram fW1d history 1 that strict control by the .Air Force was 
absolutely essential. As a result, the contractor wa.s incrementally · . ..... 
funded on a n:.onthly basis w1 th each succeeding month's funds require- · · •· · 
rnent. be.ing request.cd . by the contractor with writt.en justification for · 
such funds. This . procedure was carried out from 1961 until mid 1965' 


~--- _ just prior to delivery .of Air Vehicle Nr. 2. Notwithstanding the 
-~ ,. ·- ,. above, the contractor has currently overrun CQntract AF.3J(600)42058 'bf 


.. approxi.mately $19. 7M. · 
· ~-· .· 


....... __ 


b. CONCLUSIONS 


.. ,l:· 
;:·;:~;.-·· . . ~~ The above experience proved that co:ot roporting in itself 


-.·· . ' · -_ . -· ~: . ·. is an inadequate management t6o1.. Tho .fW1dil'l~ status reports developed . · • 
:~~,r.;.·tJt'. and submitted by a contractor Jn\.l_s,t also contain corresponding develop-. . ··:· , ·< ',~::.:. .. 
:'->:":''\:;j;/;;_-i: • ment 1 engineering and night teot program progress against lddch expendi• ;~~: ;,; · ·:-.. .-,";/ 
~-.:"·. :-~- ·; ·.~. tures can be measured. For cx<Wplc, the contractor may underrun hia .-· · ~;. · 
~\ ;:-)· . ·_, ooll&r tor•c8.5t due t.o two diametrically opposed t'ea.sons: ... ' f';-' . 


.. -~d: ~ , "- ' ~ ~ •_. 'o- ;_~,.-..... • • I • ~ • 


~:: ;· . :· .·· • ··. (1) He is doing an excellent job and exercising 
. < · ... 


f :~: . - ~ ·. ~conomical Program Management or ,: 
•:r . .. _.:;. ·', "-
....;E 1", ~-. 


• ... .;;:-_. . "- . ~ 
:.-:· ( . :-. . (2) He is behind schedule in procurements, engineeriilg 


-releases, or ltallufacturing acc.Omplishmant a.nd, as such, the indicated 
below-schedule expenditures trend will bo reversed ~~th a greater magni­
tude later in the progr~. (i.e. prospective overrun). 


. . 


Several attempts were ma.de over a. period of years to revise 
tho contractor's cost reporting procodures along t,ho lines indicated 
evon to the extont of combining the contractor's cost ~d manpower 
report~ 'With only ..arginal success.·· AB a result, the B-70 SPO changad. 


... their procedure &o that the 1'W1di~ r~port ~ reviewed with· the 
'~:·~;~ ,. manufacturing di vi&ion to correlate the expenditure of fWlds against 
-- .;: · '-~ , .,the contractor's manufacturing status. This resulted in a reasonably 
::-:.:'·-;;. · · '.,·: .. '"accurate assessment· of the contractor's finanCial status a.'ld. provided 
· -:. '.~ . ~::···:.:__/, .. ~-:basis !rom ~ch to tta.ke realistic program dollar requiremonts fore­
:( . ·. ~ casts.. The ba.sl.o lesson is that funds status rcpot-ting JIUlSt include . 
;~.;:~· ~:-·, f.': ··assoc;iatcd engineering, manu..fa.otu.ring, flight test, end logistics sta.tus 
;;;,~: ·· -~ ·. ~. so t.lult & SPO can make a msaningful analysia or the cont.ractort a · tinancial 
·-"':: ' ~ position. · ... .. . 
;··-~!: •' v 
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;- . · III·; HA.NUFACTURING 


.··_A. AIR VEHICLE ACCEPTANCE 
I ·•. 
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1. · BACKGROUND ... 
-~~--!:,£· ... _-r"'_ .. ;. _; ,~~./ . ... .... • •• "· ~ - · ; : 


.: .. 


~ . 


•. ·~:-~~- · · '--:~·· · Tne acceptance of ~70 ai: VC"Jhicles was ·planned on the basis 
· · · . _of a progressive buy-off in lieu of t~e 3t~~dard CTCI approach since the 
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l: _: 
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\ . 


w_ ... . 
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f ... ~ - · 
·:·.r<·_J) 


. .. : . ... . 
. t". ·., ··-:r. . 


method of welded construction resulted L~ areas of the air vehicle becoming 
. inaccessible during sub and final assembly.· These areas could not be opened 


. . t 
.. ·. I : ...... > 


~- ... 
· for final inspection w.ithout c:Uur.aee to the structural area. 'Ihe Air Force 
final inspection and buy-of! or the closed areas were made just prior to the 
final operation closing out the area. Acceptance - ~Uthorit;y was vest.ed in the 
A.FPR Director of Quality Control. · 


Due to the air vehicle ::>izc, corr.plexity, and the large number . 


., 


of Final and Pro-FliBht Operations, the ~ir Force progressive inspection was 
made concurrently with the contractor's ~M..nufacturing1 prc-flit;ht and quality ·" 


• control personnel. Th~ task was acconpl.ishcd 5pecifically b;y the ·use of an 
· . ,. int~com system integrated into the air vehicle intcrcoo system. Control of 
; ·. •*'the operations was maintained by a three (3} man board consisting or: · Con-


tractor's Final Ops or Pre-Flight Test Director, Contractor Quality Control 
~~- . ' and '!he Chie.f of Air Force Quality Control. The test director indicated the 


. . . 


; .... operation to be accomplished and where the actions 1-1ould tako place. Quality . •t 


t'-r··. control observers for the Contractor a.."ld Air Force were locateci with their . 
~-, ~- respective contractor counterparts in t he areas where the inspection activities ·· 
.... ltere. to take place. The results were .monitored a.~ainst the air vehicle process ... . 
... . spoc:1.fica.tion requir-ements reported throueh the intc.:-com to the three man 
·: ... ' ,. board. If .the results were w.ithin tolerance or as prescribed in the process 


·· ,~ . specification, the item was accepted by the board. ~·r.1en a discrepancy. occurred 
:'.!,.:. that could not be resolved on the 5pot, a squa't-:rl: was written on the item and 
.· the operation continued.. \·lhen the di5c' r:~:mt it.e:m was of sufficient magnitude 


to endanger personnel or air vehicle lu~c~ion, the t8st was stopped until 
tho problem could be solved. To faci:itnte the solving of problems, engineering 
sup?ort from the contractor, Air _Fo~c~ Plant Rc~res~"ltative-Development Engi­
neering and SPO personnel was providcc n:;, ~round-tho-clock basis. 'Ihese 
cn!;ineers also monitored the. tests ant: ~-.: .1 <:lt s viti. the sar:e intercom system, 
thus obtaini.ng on the spot infor.nation 1 ~.: · providinr-: engineerinG decisions. 


·.. . A Final Acceptance and &i.~'c:.y-nr-::-J:; ;::!·. ~ I nz;-.cction :for all 
:~..; .. ~ acces:;;ible areas "'-as conducted prior to F.ir!>t :.·_: : [:r.i. of each ~r vehicle by 
·.. the B-70 SPO Deficiency and Acceptance Ftev:.c\·: ~:..rd established to review items · ·:· 


--: · tha.t did not comply with the contractual req_trirr ... r:.cnts_ and for which a contractor/ ·' 
:~.> . Air _Forco ai:I'eemcnt could be reached. Di~position of these items were made as 
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'~?:·". ·u.ri;ic before lliGhttt or '\-rere entered. in air vehicle deficiency doctUnent to be . 


·. :.-·· accon:plishod as a condition of acceptance. The recovery points for deferred , • ... ~ -r - ~ -~ 
. ' : ,; 


deficiencies ~c established for complet~on py a specifi c date or to bo accom­
... , pli::ohed prior to excoedinr; an appropriate flight para1r.eter prior to _inflight 
-~--~ · -~ u·se~ · etc. This deficiency report was ~corporated into the DD 250 u part 


. .. 


. . . 
.·. -. 


' ,.;.,.· ·' .. . 


.;. . .. ~ · .. . . .. 


. · r ~,~~~~~- . 
.. ,. 
r 
i 
~ 


i 
~- . 
t· . 
~· '-.~ 


. . .... ;"'\ . ... .. ,,. .. . 
. . ..... - , _ ...,.. - ··· · ·· ·- .· _. - --. -~ .. -,.,-... -~..w.:. ~ .. r~r .. ~ ---:w- ~.,_: .• . ~ ... - .... ···- -..-~ ·--- ...,r..r;~-;r <t~ -. . - - -. 111~~-- s;~~~-..-,~ ·"'V"- ,_......~-~ . J -~ .. -


.. l \ ~ .... .,'~ I I' •.. • '"' • .. • _.h•o(' ·, ~ - ' t. ' :.~~ • ~~' I ' • It • I • '~ :: • ' , ' • . • ' 


. · , 







..... , ... ~ · .. ':" ...... 
. . . ' ..... ~ _, . ~~ ~.: 


' ' 
• : 1 


1- .. 
~- , ..... 
r · 
'. r - ~. 
t l ; . 


. .· J' . . . <t'':' 
~- ... :.o· : .-. . _ ........ . .:. .. . ·. -- -·- ,...... -- .. -- · - --f· •-- :. 


I ·> . •' 


of the_. acceptance conditions. 


I 
~ :~ ; . To track progress on completion of such deficiency items, the 


.": : ~-·-. .. contractor was required to provide a. cclf deleting deficiency repo.rt fiNery 
·' . 0:: -. thirty (.30) days fr001 the date of first flight of the air vehicle. Those 
~!~\-.. · ·._ .. :_ it~ .accompl.i3hed nnd accepted by AFQC ll.rG linad out and the acceptance elate 
~r.,·· . .. placed in the "remarks11 column. An.:-~' deviations granted by tho Air Force on . 
f .":>--:_·.,:,.:-.. recovaz7" points or conditions are so noted in. the report. The deficiency 
:.: . ·> ·_-l"eport will be published every thirty (30). days until all items are completed 
~ ~~ ·::: ..'; ·-~. ,-; or d.oleted. in accordance with the contract. · 
;.. ' ) .. ·• . ~- .. " .f~ -
. ~, . . ... . ... ,\' . 


~~~~~ ~~:~!· . -:; •. I" : ... 


'\ ':. 
CroCLUSIO.'JS 


!.=-'-!"' 4-.. ·- .. . • -,!ll / . ·· ;~:._, . .- · Tne only practical method of inspecting and · accepting · a canpl.ex · 
:· .. ,:> ·. · aircraft is one of progressive checks a."ld rtbu.y-offstt. Tni s procedure was 
~(..;' . -- mandatory on the XB-70 because of the type of construction used, i.e., welded 
· .: ·._- .. · st.eel panels for the most part which rc~ulted in areas of tho airplane be-
~~ .. : co:minc inacces~ible as asse;~bly' pro[7"es!)cJ. \·lhile it was recognized early 
-~. · ~:. ~ ."in the proL;ram that this kind o! acceptance procedures \-rouJ.d be necessnry, 
:;:.--.':..; .; there was little realization of the benefits to be derived from ~ruch a system. 
~~-- ~-: ~-Itr participation in great detail, ·Air Force perso•mcl became ve:ry knowledgeable 


of the aircraft and its systems, to a."i. extent they could not have reached using 
~~;~ ';:: . , any other acceptance method. The oo.t:xre ot a step b-.r nt.cp process assures a . 
..... .. .. . ~ter d.ecree of confidence in the end product t.han would . a one tiliie final . 
·t~''/ ~spection an~a.cc?ptance wf'd.ch would ~~17 lik~ 'be m~e aursory. It is "alao _ 
~:v . ,. llkoly that sarae tlJUe was saved since c:ascrepa.ncl.cs were uncovered when eor- · -~ 
-:~ .. . · · rective action took the le.J.st amoun".., of time and effort. Finally, SPO· .. · 
-~~f:;c. · · ·:' p~sonnel who took part Ba.ined an in~icht int(). the probletts associated "With 
(<. . .- .· -building a laree, high mach airc:raft u::;i.ng .new materials and processes, a 
;:~·.,:· · - knowlecige uniquo within the Aeronautiec..l Sy-stems Division. · · 
-~... ~ . ""· -


!-""~~-- .. 
tf>;· · .-.~: · · 'rne success of a }lroi;resaive inspection and acceptance plan 
.:.-i :; . . '. requires close working relationship~ or. the par-;. o! the Contractor and the 
~ · · : Air Force personnel and ~ full tmd<::.:::-standing of their responsi.hi.l.ities. 


' . 
' 


~ · -1· -··!· . For Research and Development Programs a progressive acceptance 
;~~~-.~.i ·procedure is the most logiaaJ.. .&ppx"o&.eh to ~· ~ccepta.nc• of eanpl~ ~c:ra.ft. 
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0 . .:. . . · . B. REPORTING·· · .. ... -··-- . · .. ... ---- ~···- ~ ·-


l. :BACKGP.OUND 


Prom the inception of the B-70 rToapons System Program, it was . -. . . · 
r~cognizod that the Procurement and Production function should be 


:;·~::;:' · ·. ·: integrated into the l·;capon System DevoloJ?~;ent at the earliest possible 
> .. ":...:; ~ . ' ~--r date to a.csure tha.t tho air vehicle ·confi.guration developed during the 
• ..,.,. · . - .;. .: • .... dosi{,-'ll and development :p'h.:l.se could bo :produced on a timely and economical 


. · . basis. Aa a raoul t, the ilSPO Production ( -.:anufactu.ring) office was · 
. .:. .. ~ . ., 
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-~ • - . • # 


.. :· ·· ... · 
;:t~~'l··~::.. .~ ' . 


·~· >-\. ... . 
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established in early 1958 to a~suro that the ~~ufaoturing effort 
~osociated with tho development contracts was programmed, integrated 
a.~d supported vi th J."E)cpoct to tooling, Ground Support Equipment and 
GF.AE. Comlider:i.ng production, it was nac\l.::zn...-ny to define the te;-1:1 in 
relation to a research and dcv~lo~~ent effort. -From a semantic 
standpoint, the term :production n~ed not necessarily be equated direotly · 
to th~ related rate of manufact~ of airplanes, but it is applicable to 


. · ·. tho pl~ roquired to support tho des i gn effort a.o vall as to control 
tho manufacturing c.h.a.rlc,""''a that oocur in t b ch.a.rltie in deoign. It was 
generally ooncoded that the basic functions required to manufacture . and 
deliver a single air vehicle aro as complex and essential as tho~e 
required for ·a follow-on :production run. 


Since the proeram vas required to opora.te with minimu:n data. on 
a.n extremely austere basis, oruy t'tru s:peoific manufactur~ reports 
were required und~ the contract. Tbo first report beinff the cont ractor's 
basio manufacturing plan for all throo &ir vellicles starting !rom 
fabrication through suo- and fir.a l a ssembly to air veAic le s hop 
completion. This docu;..ent cons~~~ei of t ne rnastar .assawbly plan and all 
the 3S30ciated sub-as~cmblies l oa ding up to fL~al ariso~bly. The second 
documont was tba contract or's f~cility :plan. Thes e raports were revised 
only at t he tioa o~ ~jor proc=-~::1 :-ea.l~ment~ . S:pecif i c ma..~ufa.ctu!"ing 
~porting was acco~lished on a direct pers on-to-person basis with the 
cont ractor's personnel utilizi nc the contr.:;.ct.:.:r" 1s internal schedules and 
~amant documents to carry out tha ma.st~r :plan. Ini-t.i ally, mo.nu:factu:ring 
revitnrs were conducted on a cont hl:t basis a t whioh time contractor 
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oanuf acturing persOl1nCl met with S?O ?reduc t i on pers onnel and reviewed , 
all aspecta of the f abrication, a.::.s ombly, tooling and government :pr operty · ._ .. , f · 
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s tatus at tha-t time. This was combined into a monthly status report · ~· [·:· .. 
published for the System Progra.i:l !lireotor (SPD). T'nese monthly Nporta t .. 


· ertendsd from lata 1950 through d.eliva:cy of tho second air vehicl e, } .. 
July 1965, and f o::-m a.n a:c:oellent i1istocy of tho XB-70 ma.nut'aoturing problems. f . 
As 'tha proera.:n :progl'os!ed, 'tha mnnufa.cturir.£; ai tuation beoamo more ori tioaJ. .... 
and a. manufaoturi.rJs status report wa.s prasar.tci to t ha Program Director 
on a weakly basis. T"o.is inforJJation vas obtained directly from the 
oontra.ctor 1s personnel and to soxoo axt~t , vas validAt ed by on-aite review. · 
by ~ AFPRO Production per•on.'"lel. As ths reCluirement for program 
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'··;· 0 ; . . . . :reporting iiiC:rcasod, tho S!'O i.-.sti tuted vhat 'be'Camo known ;;;'tJ,o ._ .... :.' .: .. ; c'· ··· .. : +·· ;· .. 
,~--.. ::·. production personnel were rotatud to the contractor's fa.cility every ~ · i·~ 


-· inchstona procedure. To oupport this procedur~, Sp() manu:i:a.c-turingf · · ~- .. 


. · ~. · · tt.~ weeks on a bi-u:onthly bnois <lLd reported d.i.rectly from the · : ·:;:~ 
{~::·.:: ~~-.. _:': · · ronufacturing floor to the ProC:.uotion Division of 'the _:a-.70 SPO whioh, 
.. . ·.:- _ in tu:rn, reduood the data. and prosented a daily status briet~ ·w the - _,_ · . . r.·: .. 


~:· ,:;.: ·;.·::.~~=~·: ... '.· SPD. ~~a report~ procbdu:rG was possiblo only because ot: ~e excellent.-._::~·- . .. · t·~ -­
·f: --~~~- . .,"'-. · :,~ cooperatl.On o~ the oontr~otor who recocnizod that an accurate and timely : .. ; ;_ ·· f' · 
-:.;. J.;.'-~-- -·"':.;~>'· . sta_tus repor-t by_ the Air Foroo ·vas aa nuoh benafi t to him as i't was the · _ .- ·· . ..-. : . : !. ·• 


, .. --·~ .· \~ -· Air Force in reaching timely progr~ 'deciaiona. . · .. f· . . 


.::~e. :~~~ : 2. COJICL~!OJiS . . _:.,c ... : n< 
~~('\·:-. JDanufact:=;;~l!~ !::!~~~o~;:;:~~ .. ~~h!as00~=!:~ 


1 


!ith an <cf~' j .0: · 
. :~ ..•. a.ocurate and up-to-da'te statu$ repart~as t6 L13nufa..cturi.ng difficulties _ :'\· -:~: ·:-. f~ ·:· 


·t · ; enco'l.O'ltered and appropriate recovery titles, thG ii:tpact on the :funding ... . 
.t situation, and .a.n el:treroly aocurato indicati on of the contractor's · · · ,, · · ~~, . :_ ··-


;,.:~: - ·~_.-.· ability to meGt .his projected ~r..:mufa.otur~ ·se:hodule datos. .For future . .... . ·.·· ·-.. -: ··· 
· · -·. · programs, strong ma.Ylu:i:actu:ring oraa.niza.tions ,:Jtaffad by reliable " . · ··' ... 
-i:~: ~-~ · , production and industrial a;peoialists: should ba integrated into the t:. ·•_> · 
:~.;~~~-;::. . System Program ooncu:rNntly wi tn th.o design D.nd dovelopoent effort to · · ·.-··. ._:'t;. _; 


_, a.osurEl that those perGor..nel unda::i.tand toe d.Gsig:n oonco;pt, tha complax:i:ty, ·· f· ,: -: 
r:-;-l: ~;'::- .>·, tho necessary support required to produce ha.rduare, and that PX.:..'tT typo · :.· _ .. '~ ::--. 
- .. · networks must be eata.bli.ned for i."'litial pln.."lni.ng _and to forecast ~gress. 1-- ;; _ _. 
ii.~ ' · · -~ Such initial pl.a.nn.i.ng should b~ followed during the manuf"acturing . _~,_: ·- ;_;,·· --(~.-~ f3( X' ... ·· proce3s cycle 'by actUal, · ori-the-s.rx>t ·l"Gportirlg. It is felt 'that this-: • : · · > ' ·. ··~:; ... 
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qpera.tion rill materi4\lly assist &.:rry Program Dixector in de terming the ·:>:· .. · ~-·:~.~- =-_ ~,-~ ·:7' .. :,._._~.-_7_; .. _·; __ ; 
actual reoul ts to be e.zpootod from 'the ·d.osign ~:tfort tor a given dDllar .. -


.. ~~ ~~!!o~:~:d.e ~vi t4 _timel.r deo1sio_n points{ in ~ event of _ >-·~;~-)..~- ~f~~. 
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MATERIALS AND PReCESSES 


1. MCKGROUND . 
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When the XB-70 configuration was definQd, ·th& mat&rials available ··• · . · - _ ~-F 
did not have auitable cheraotoriat1co. Through oompariaon atudiea and · _.., . .~./ ... -. ; . . -~1~ 


···:·· ~ -" ·-' structural developmeAt tests, the materials and types of structure were ·· · · ~ · 
: :-: ·:~-' · . . . selected to meet the specific parameters of heat, strength, and rigidity ' · .··;·.~:~.:· . ·· ·· ·~ ~ ~-"; ... 
" ......... · of the structure involved • . ThrO\.Igh a research and development program, . ~ ·· 


basic stresa allowables, q\Jality criteria, and repair criteria were . ··'1:'_·-~·t'': :· ~ i ... 
established. Target properties· were established for one heat treatable · .. .:. ~ :.· ;! 


,· · stainless steel, one titanium alloy and one high strength steel. . .. lt . ... ,· 
...... · Preliminary work progressed on materials designated as "'1 c;f>8 PH steel," ~ .. . .. .. .,.· · .._ )' , 


:··._. - . · · "1 ~8 titanium" and "1958 High Strength Steel. • Alloying and processing 1 ; • 


developcaent& lead to the selection of the PHl5-WO stainless. steel, :-. . · .· W -· 
4AL-3K>-·l V and 6AL-4 V ti tanituli nickel based alloy of H-11 steel, Rene 41 ~ , ... f} 


,: ~ · ... ... . and Inconel 718 as the mat&rials to be used. Generally speaking, none .; .. ~ _..: .. 
. :· ··. .. of these materials were available frOG\ ·the mills in the shape, sheet . 
~;.. · . thickness and tolerance required. . : . : ~t . 


( !· ' • . . • . : .. • , r .. 
·.~-;. The XB-70 contains e total of 12,000 pounds of heat treated ;~i . 
~·.~ -~~ · · titaniura. When titanium was first used, an unexpected amount of spring- ~: 


~~;~ · :: -~-· · tolerances and required many hours of hand forming. A totally new .,;.,, _ 
.. , .. back ~ccurred during forming. This made it impossible to hold dimensional _ . _ ~:1: ·,,[: .. 


-~~-r-' ~ : metallurgical C\oncept was developed which permitted the forming and hot -~·-· ... · .. ~.· ~ .f-
:~ .... ; \;,;·.· . sizing of titanium. The XB-70 pr09ram also required that the knowledge · . ·t;·;· :: ~ . 


. of titanium technology be expanded to cope with titaniwn alloys heat r· .. 
~~ :- .-.~·.;·' treated to high tensile strength levels of 160,000 to 180,000 PSI. More · · ~·; .. ·.· 
-~~-~ ' .than 700 Coq:>l(tX Shapes were fashioned from 350 baGio extrusions · of · rt .. 
·~) · titanium and high temperature, high strength steel. This also required -n·· · . 


. iL. ' · ~at n~ ~·::i:::r:: :~·.::::c::::: :::::::::n aOO qu&Uty conUol . JL. 
~r: · ; .. personnel , recogni%ing the difficulties confronting thea:a, requested .· .,_. · :· t · 


··· technical assistance from the metal producing and proce&sing industry l!:· · 
. to provide more optii'DI.Im material thi~e& and shapes in previously {"'! -. 


... . .. . ·.. unheard of tolerance&. tkltil then, Q02" was considered the:est ., .· ·ff,-:-,._. 
~~~t ... produceable sheet. The XB:-:-70 requir~ _ icknesses down _to " with · ·-·· . _ . -Jr ·!.-' 
;?.:· .... . a gauge variation of less than 25 1llillionths. ~ . },r . ·· 


~· r. ' ~ ., .{ ._.. .. '·+{. 
(~:~/;~- New techniq\Jes for sculpturing the face sheet were investigated, · - . .. ~:..:> .;. :i~:··-.~~ ,-·~ 
•.if.'::>:L ·· and as a result, chemical milling of titanium, corrosion resistant steel, ... D •• , ;:_· . 


·~;r\·~-, . ·and cobalt and niclcel based alloys were developed to tolerances of five · · · · ·. · ·"],~ - ?· · 
>f'-~t·'·': ten thousandths of an inch. However • prior to accomplishment of such ,. · ~: __ . -~ .. ·~/<;·, 
-/.h/,··:· · techniques, 1t was necessary to form. the face sheet by machining which ·. .. , ;,_; .-. ·. 
:, .c'~ ~:~ .. C8U$e.~ ~chanical problems aa well as warping. The .. in1tial panel face .· . . ·.. ·· · r: ·.·,.· .... 
't • ' ·- . - iheeta were made up of many small parts welded together or bl-a%ed · :1 ·. --~~ -
;~~ · · ·together'. Varioua· densities of honeycomb core were used ao that. the .. q ..... :~; 
'!j,:~ ~ ~- ~-~ .. ::~\~:~;~··. . .. '·-:; .. - . . .~. . . . . . ! ' t ' ' . 


... .: • ~ t . .. ··o· ... -. ;:.· 
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minimum ~terial for strength requirement& could be used. The problema . 
resulting from this approach were reflected in the difficulties enoounte~ed · 
as the air vehicle asse~Jbly proceeded. · · 


. . the problem. encountered 1n fabricating ~atisfactory panelt to 
. ··:: ~ .. · accomplish preliminary and final assemblies were many. For exa~le,_. .· 


... . 
., . . . .. ·t .. ·: 


-.: .":· .. ~ . :;.· ' -~i . 
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··~ .. ... . ·: ·.1 :· .. •. ,._,_ 
. . . where the face sheet .was not required to be smooth on the outside for 


.. ~~ .. · · aerodynamic reasons, the for111ing was done after bradng by chemical . . --~ . . .• : f.;·· ... ·-· , . ·.- ..... . 
. ~· ~illing. The core problem was thus reduced to aseuring that ·it was flat 
·' ... ; -.. ~ · ·•nd llatched the smooth sur laces of the face sheet. The process that 
Y·. ·· solved this problem is known as Anocut' which is a reverse plating 
,: process using a rotating electrode while. flushing the core surface with 
~ · .. ,... the electrolytic solution. The depiated 'eetal .. 11' washed away as a Jl~dge .• 


by .the electrolyticai solution and a flat burr free cut results. All · · 
.;,.. . . : 


·,~ .' 


... 
:.,..._ _. .. . 


previous methods of sanding, milling, etc., ·used in the laboratory 
development of honeycomb failed when production techniques were used. 
Another example is the case where an exact mirror image of the mating 
aurfaces of the face sheet ~st be reproduced on the core'a surface. Thil 
mirror image wet created by Elox machining, the controlled electrical 
spark erosion of metal. ·In this process, the. ~lectrical charges were 
sparked at high frequenciea across a gap between the electrode and the 


·. worlc piece and required no rotating motion between the electrode and the 
·:~· · .: · work piece. The £lox process was subsequently •dapted to cut holes of 
· • . various sizes ~nd &hapes through honeycomb panels by forming the electrode 
fc:.: ·::, as a "cookie wtte·r" and letting it cnove s.traight through or any desired 
·..:' ,·j angle. 
:;..:t ··-1- :.. •' 


-. 


;'~·~t : . . Unicell honeycomb core was developed to replace the 1/8" cell size 
:~·~· · ·~ core used where greater core density was required for strength. The 1/8,. 
) .... cell size core was costly to manufacture and join with other core. Unicell 
."','.-. · · honeycomb core is made by welding together alternate preformed and straight 
·:~·;;r: - ·. ribbons. The straight ribbon elements can be varied in thicknes.s to provide 
.~·~: .. -· the strength required for any ~ecific application. 


H-11 steel, a high strength material capable of being heat 
treated to the tensile strength range of 300,000 PSI had wide application 


:t?~.:.: · in fuselage, wing box areas, landing gear and wing fold actuators. 
·l7~: · . Previous use of H-11 steel had been primarily as a die material. Thus, 
·: . ·~:· 1 ts use in critical structure application war> cow.pletely new • . When first 
~:'1~·5:-~:- <· .. used, the H-11 cracked during heat treating as a result of vibration which 
·~.'~'t~.: ·· .. requiring the development of forging configuration, surface finish heat .. 
~~~~f'.·' . treated processes and vacul.lll melting of the raw material to improve its 
~:·~: ·.<·... ductility. Development of forging techniques enabled the production of 


. ~· ' .. . 


, ....... 


Ilh:f~ . . the large.Gt H-11 forging ever made .weighing 13,000 pounds from which the 
·- ··-~::· · · landing gear bogie beams were made. The proce~sing ·of H-11 steel is 


• . . r •· • . 


~~~:;.': . extremely critical, which may be illustrated by the requirement for 
t~:;;.~~ . :drilling holes in aome of the H-ll ·longerona and f1 ttinga in the aft 
.'.f~,,::.,· ·~ } body and Wing stub area. Unleae a atringent process contrbl it uHd with 
~~~;:3:i';: ~ regard to the type of drill bitt rotational speed, feed spetd, and the .•. ~ ; . . . . 
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0 .. · number of ·times a drill bit can be u~ •·d without sharpcnln~ the- amount or 
. . depth of untempered martensite around the drilled pole becomes .excessive. 


, . .. EXcessive untempered martensite around a hole in H-11 steel seriously 
:-_.· .. · : · . . affects the structural properties of the part. Untempered martens! te 1a 
· . . .-:. ·;..~ _. always present to some degree any time H-11 steel is machined unless 
. ·-~-~· r .. ~ ; · ... e~tr~ care 11 uken to auura that the machining temperature 11 kept low. 
iJ.'.~ ... :J;· ... ,_ .. ~ ~ .. '- : .. . . ., .. 
> .. •/< ... ·· . The development of manufacturing processes i& markedly demonstrated 
,' r". ·. · •. in the area of fuel tank sealing because of the XB-70 design requirement 
:~. ·~~·~. , '.t. • for a ·"xeron fuel leakage .rate. As a re~;ul t new leak detection methods 
~~. ·~· ·~ · were required so tnat the air vehicle structure could be checked to 
.. -'·::..:; . . .determine that the tanka were 'leak free. . 
~It--:\-: -·-~:r· -~ . .· .. .. . .- . . . . . . ·'/: 
~-:::~~·.;_~ • ·.;. · The engineering assumption was that honeycomb panels would require 
;\:· ;~·,,.' little or no repairs due to defects, an assumption M'lich turned out to be 
::, .~ ·· ·~ completely incalid • . As a ·result, methods of panel ··repair' were also 
·. · ·. ··~ · developed during the ~Unufacturing cycle.- The initial methods designed 
~ : · . · to repair the panel to its original design strength, were not satisfactoryJ 


-::. :· .. •. . however, eadl methoo created new problems in that the repairs were a till 
_;' < "· not leak free.- 'Continued development resulted in a sealing process using 


.
;-,. \:::, .. · niclcel plating and· a secondary Ol'ganic seali.ng agent called Vi ton to seal 


~ the porosity in ~ nickel plate it&elf. 


·~:·;.':.,.~·:. ·_- The funding ·limitations on the program again dictated that "soft• - · 
~"'~{ - .r" ... ·tooling be . eoqstructed for air vehicle aa&embly. This, coupled with the 
:t .. '7@v. · welding distortion encountered, caused 01ismatch c:onditions throughout the .. , 
N ·: ··. •• • entire air vehicle. It became necassary in JOOst · of the assembly joining 
!·~WY J_. · operations to jury rig the . components . to be joined instead of using the 
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., .. · .. · .. 
~.·. -. ·.·· . · ·.tooling for which _it was designed. In a few instances such a a "six pak" ',· · 
7'~ ·''.~~· < · · aating and wing joining, ·mismatch adapter a had to be designed and · : :_ .. _ .. 


. . : t . ... 
. ·.: ~ -' !~~ 


I. ' ·:.: ,. . manufactured to accomplish the joining operation. 
:~~:·;;~ ·. :~· ::. 
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2. cx:>NCLUSIONS 
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Funding limitations lead to the requirement to develop fabrication ' .-·· 


I 
techniques on the air vehicle itself rather than to develop such techniques .. :. 


~;~i.;: .;.> in advance. This resulted 1n an unnecess;arily high expenditures and .• . · .. ~ _ .. ~ .. .. , . 
·:::·>!·:.. · ·schedule delays. The prime contractor as -.ell .«s subcontractors have ... . - · l · '~· · 
·;_~·:· · repeatedly expressed the opinion that more effort directed towards basic ... · · · · ; t~:':· ~ 


~.~-·~~~-· :.;;_.:: :;:. . ~!~~~;::ng L=n~~:r!:~~n c=:~~~n; ;o~~~u~~v!i!e~~~c~e~:!~~ti~~am · . .. . ;.~·. , '· < : J:\_:;-.;. 
~.- . costly and ti~-conauming process, oecurring ~t · a point in time when the .. .. / ..... ;f-" ·. · 
;!_)~~::.~ · ..... · contractor's burden rate is high. Also, laboratory development samples .. ..:J.: .. 
~-~--:· : . . ·. .lhould have been more repre&entati ve of a~tual size of the end cooponenta .•. r ~;.> 
J\~~~:1-~~·:.J :,~·~ ta be produced ani:l fabricated in produCtion. The fuel tank sealing effort ....... '. ~ ~ ·--~~:4 · !'"~4)~;f~~·---; 
?i~;;.~ .:· <·1' an outstanding ex~le to j~sti,fy the c:ost of advanced development of . . . : .. :...: ... : ·:._ . ... :·J ·~ ,: !. 


~f{. . : . . ·, pr~aaea, technique• and .aterialsJ prior to actual aanufacture of 1:he : . _ . · · ~·::·~;.:!' · 
~-.;.;, ....... . ,. ~-,,. and article · ·. · · · · · ~ · · · .. · · · ·.; ··~<"" 
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.. . . 
0 It ·1s ·an error to consider Materials and Processes, (machining,-··· i\-.. :. · 


welding, etc.) as "off-the-shelf" {whether previously used or simply 
'developed by the Air Force Laboratories). Each thickness, contour, aize 
or alloy revision ultimately requires revision or development of new 


· manufacturing technique& in the manufacture of the parts using shop 
production techniquea and labor akilla to production tolerancea before 


•• -:. . '1: . the material or procesa can in fact be considered within the &tate-of-the-
, ... . - . 


. :'! ·: ·,. 
:. - . .... 


art. 
',." ·~. . . 


.. ., , A typical example to which manufacturing research and development · 
was extended in the XB-70 program appeared in the early rtages of the · ·· 
program when it became evident that during pre-weld trimming of parts 
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·.~...w.·:-: . 


~~~~-·, 
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and actual fusion welding, only very small devia~ions of the milling or 
welding heads from the path of the intended weld could be tolerated. 
Extensive experimental effort lead to the development of the "skate" 
technique to meet this rigid requirement. A 3" to 4" wide track with a 
rack was mounted directly to the parts to be joined, parallel to the 
path to be machined and welded. The track was held in place by vacuum 
~ps and a small motor propelled itself and the milling or welding 
equipment along the track at the velocities required for the operation • 
By this means the edges of the parts to be welded could be milled 
simultaneously by the same cutting head, assuring a near perfect lateral 


· fit for welding. By use of th.is technique, 1 t is possible to machine, 
. weld and inspect by x-ray large, .hard to handle assemblies without 
expensive rigi~ tools with accuracies _ comparable and equivalent to that 
of highly .specialized JMchinea. · . 


1~~ :~~~=;~ ·:. : 


~~:.;:/,'. . As the alternations of ~r~aterial devclopmept and .iq>rovement in . 
.... :;-- ·=.' technique& of fabrication continued, the usa of rn.ar-aging steel waa con­
~~~~: · . . templated to aave weight and reduce processing co5ts; however, mar-aging 
... :.~:·· . steel was not used on the XB-70 because of the timing. Although it was 
::;..;;"" . · not used, the development of the mar-aging steel has provided material& 
:_.,~·· < • . • to the induatry for uae in the 300,000 PSI strength range. 
~- . . . 
~ ... . . . .. . . 
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: ···; - ') · >-':..-:, With limited testinc and no previous expe:denoe the 


l. BACKGROUND 
,. 


, •'' .. JIIDJ'lufc.cturing departmonts found honeycomb panel fabrication, inspection, 
,~:.~·: ;.._:..: .. ~.:~~- ·. and assembly moro difficult nnd problem ladon than was anticipated. 
· - ._.: .·· · Most of the problems had their source in extra-manufacturing arenns. 
:.~.:~>- ;. .:_:p~ . . · ·: ·1 : . . ~~ . . . '• 


, .} · ·· The sheer size ot tho air vehicleo in relationship to 
:. · · :, ,_ · ·, . accumulative dimensional ·tolElrances :further upset by the wu,rping 
.,_ .. affects of the weld..i.ng proce::.~ac was novor fully . graspad until tha 


._.;:. ,_-:_ maociva wi.ncs vore moved in to mate ulong an eit;hty foot dog-legged .. .. 
:.=-:_~.:~·~. joint with oomple:x.-ourvad surfaces. , . · 
._ ... ~~· .. ' ' 


As the problems a:rooe and •rerc recognized, to soma extent, the 


... ,.. 
.. 


:·._:; ... ~ /'. · .. 
.'•,:.. ... -;:t •: r 


ever mounting preosuxes to meet the contractors unreal~stic ovor-o~~imistio 
scho_dules and prevent .further costly slipp.:?.tie ~ · forcad d.eoisions to pursue 
courses of action which wera fral.Jtih't l."ith risks. Unfortunately the odds 
were never favorable o.nd ~:Jt, if not all the craobles were lost. So.:~·-ot 
tho losses are still being :reaped i."l the flit;At test p~ogram vhioh has 
sufferod from fuelleaks and structural failu...-es. 


' .. .... . 
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~~:;·:~·:··.~ . 
;;_: "t. _. .. 
- .J . . 
~ ~-· . ... . . 
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'l'he extemiivo woight savings driv9· C9Up~ed _ wi-.h lilinimum te.~t~ 
lad to mini.mul:l and · ma.rgir.a l quali "';,y ~'lonElls being prodtoced. The . . . 


. overpoworin~npressure to I:laet an optiztistac . oohedule caused us~ of . · · ·. ~ 
those panola as well as delaying tho:.~ ropa.ir· u.'1t;i.l late. in the a.ssembl7 
sequence. Frequently , durir~ the ase:cmbly proc.Gss it lras necessary to · 
forcefully bend panels into joini~~ positi~n, tous producing built ·tn 
s tressoo which, etombineci ;Ti th welt:. ol'..ri.nke.go stresses induced during 
ansembly weldinb and panel repair resulted in furtoor panel failures. 


. , ~ . . 
~· .. ..,._ "(, 


-·· .. l- . 
':. ; . ~ .. 


. ~ . 


The chort.corrings of the hone:,rcomb p~'lcls lroro roco371ized and 
extensive redesign vra!l ini tiatcd for Ajv #2 and. !jv i::3 panels such as 
increas ing the brazing foil thickr.css, incroa ning tha fac~ sheet thickness, 
ti~hto~ing up the tolerances, rop~i~:r~ do:~c~ivo prinols nG soon an 
posGible prior to the assembly sc~~onco, mon~~o~ing t he load~ required 


J.ft·,' _· . · to Jnove panels into joining positions and kcopil~g tho built-in stresaes 
~- --- a -t an acceptable level, vrore eo::ie of the acti on::; taken which resul tod in 
::- ~ -- --- botter quality honeycomb-panel az.::;Elmblioo. A development wilich was too 
f;;~·~ ..... ~- late to influence very many A/V ;i.~ panols was po:Jt braze chom-milling of 
~:;t _. . entire honeycomb panels. This technique per;:~i tted s impli fied internal 
: / :.- .· }'Mols nnd put thg complex eurfe.ooo outside whara they oould be seen and 
·. __ ,. ,. dimoncions controlled. Uso of this technique waa fully realized on A/V #3 
't' .. , . " • ·~ 


·· •. ~:~~-~· . ,, honeycomb ponols with excellent results • 
... .:· l...,~t.'f~~;."J .:. . ~~~ .'r .: . • ~:<:· ._ ~ 
• • f J'f( ... 


~<:;;:.--,<. · ··:.7 -·_, The p~obletn3 of fuol tank coali.ng we::-c siu"ni ficantly :reduced by 
· :1-:;~:; .. ,: .. . - :-~:· use of cove seals and ·a chan&a in ~senbly .scquonce. The Ajv #l fuel tanks 
.-.:~~~~~,~ -:. ·: . .>.were ini tia.lly sElillod a! tar tho h:,•dra-.ll io tubinG and electrioal l inas we:re 
t~~~/: : --: ~:.~installed in the tanks, the A/V #2 tanks wore initially sealed prior to 'tho 
:;;··:•;- ., . -~ t ub-4 ...... and line installations. Both the se:llinc; · tizne and the lealca&o rates 
·. - ~ ·o . .UJO 
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-wel'(l signi:fica.ntly roduoed by uso of cove seals 'end improved assembly 
sequence. 


2. co;;CLTJSIOl!'S 


?ne redirootions -which c~led for spood-ups, cut-backs, lay-offs, 
and hol~ups; the austora toolinc, the unrealistic schedules, the austere 
l'und..i.n(; a.nd the incremental fundine as well a.s design weight savillgs all 
funnoled their cumulative affects on the manufacturing departments. 


Tha peoulinritie9 of honeycomb pan~ls· and the need for 1kid-glove 1 


troatment o:f the panels :fror.1 fabrication throuah assembly was not tully 
recoenizad early enough in the pro~am to avoid mo.ny of the problems vhioh 
turned up during the manufacturing process. 


The limitationo of available . panol inspection equipment and 
proces9es wre not fully appreciatOd early enouah to prevent marginal 


. and defective panels froc being aooopted and s~arted into the asaecbly 
process. 


It is appare.nt tnat the task of aealinb structure to •zero 1 


le~e condition for air or nitroeen gas was not fully appreciated b,y 
the ·.fusela&e design teams. 


a. CompJ. eA Pa..'l"lela 
\ 


~oight savings empha~is canera~ed large co~plex panels. ~eae 
·panels were dif'f.icul t to :fa:~ricato, contained.. zr.any as-bra.zod defeats and . . 
proved to be exces&ively difficult to process ~~ugh the . production phase. 


iTeigh t sa.vinc;.o can be acilieved through large complex panels 
but these types of ~"'lol3 are prono ~o clefocts and damage, the X'Elpair of 
which is costly in ti~ and· weigh~. Smaller, less coiJplex, thickor-face­


' ohoet, panels would sim~li~ the fab~ication and asse~bly processes and 
through reduced repairs keep the -weight within reasonable limite • . 


b. R~p~ir Induced Dam~9 


In many instanoas the roj!air induced dat:a.ge was actually 
:failure of e. marginal panel due to 'the sh-esaes oaused by the heat, or 
fs.Uure of a panel 'W'hich had a. hiGh level of previously induced s'l.resseee : · 
Less frequent wore failures froiJ overheating due to non-cocylianoe with 
e.xis·ting process specification. -~T~.~~-.: · .... 


Q::."'l-{~ ·., 
:;~; ·~·. '.·: .. . :· · <·.· . Bot repair teclmiquos are hi-risk operations and should be 
w~~~::~ ; ··.,}:f; olosely· monitored to assure Cotlplote complio.nc~ with existi.n,g prooeos 
·~ , ,.::,., _,-, · . . specifications. Even then the hot repair tec!-.nique may set up stresses .. · 
~;(~\: .. : .. !0,:· .:~· the panel or a joining pano;Ls wi1ich rul ~ them subject to rel~Qi:r .. · 
/i~\. ,.:'-' ~ ::i: ·: ·~duoed fa.iluree. Hot :Opaire t:1a3 :revoal mo.rgi.nal_panele And panals 
~~X.~ ~~ ·~.:· ·.~;::'· n"th a hieh level of bw.l t in atroasos. I'i ia deaira.ble to discover 
':~}o··. ·: ..... both these oondi tiona during JDallufa..oture. Detter panel aaaellibl.y ;':.. ' J • ... 
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oon~rols should be used to prevent excc~sive streG8 build up. Batter 
inspootion tochniquos should bo developed to di~covor mar~inal quality 
panol9. Batter processes controls should be used so straso build 'ups 
can be rnoni tared and kept within a aafe level. 


The pos3ibility of us~ n cold ropair process should be 
inveatil)ated thoroughly prior to calling out a. hot repair method.. 


c. PanP.l Contamination 


Dtu-in{; nickel plating o~orations there ha.vo been soveral 
instances of panel cont~ination with the corrosive nickel plating 
oolutions some of which were not recognized until later in the 
production process. 


Even with cc;ref'ul f'ollouinc of the process specification, 
nickel platina is a hign risk operation. The conversion from a 
positive (gauge) prossurizod platinG box to a negative (gnugo) prassure 
lonsens but does r.ot romove the ris:..:. No non-destructive inGpection 
method hns been devised to assure, during or i~odiately after plating, 
thore is no conte.t1ination of the panol. ':'nora have been instances where 
visual evidenco of contamination hac shown up woeks after the plating . 
operation. 


Careful and exactinG acili.el'€lnce to tile proce93 spoclfications, 
1ncluciin{; continuous alort r:.oni taring or the nickel plating operation is · . . -
requirod.. Nickel plat:.ns should novor be deferred un~il after a. panel 
is joined to a second penal nor ~i.lotlld it bo deferred on a subassembly 
until after the suba~sembly is- joL~~d. to ar~tnor. Wnanevar possible, · 
nickel platin{; snould ':lo accotiPl:.~~:ed early in tho · production proC$sS 
co as to permit de~ection of con~u~~tion prior to the panel being 
incorporate~ into a la.rcer assewbly • 


Product:'. o; , F.an cllin r: o~ T:onoyccr:ib Panels 


1m u."lucce;>tably hieh nu.·:iber of A/V #1 panels were d.aJUieed 
by worklr.en bec~uso t:r.cy \-rero not thoroughly indoctrinated in ca.r-e and 
~rotection of honeyco~b panels. 


Uorker education prosra.:·:J.s Ell'ld panel protection wore utilized 
on Air Vehicle #2 to ~ ~ e~~ent and worker onused damaGe to panels 
was held to a minimum. 
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1. BACKGRQUND 


' · ~ \ . . . . In the XB-70, the use of conventional mechanical fa~e~rs 
. · . is limited primarily to the forward fuselage section which is con-


~ .. ~ 


-~ 1••. • . , etructed o! titaniUm eheet - the balance of the structure is fabri-
.. :-.. : · · .. '· · cated of -welded honeycomb panels. Each XB-70 required approximateJ..T 


.:;-~ _. _- _; .. '··:· .. !Six (6} linear Jrlle~S ot welding to join detail parte: and about two 
·· · ·· ·. ·' ' . and one half (2!} linear miles to join major assemblies ot nearly 
'_ · · :. . twenty--five thousand (25,000) gross square feot of brazed honeycomb 
•: · ·:: .· : · _:.· · . . panels. Considerable developmental e!fort was necessary to advance 


:;:J:.::. ·>· . -· 
· the welding and brazing taohniques to meet XB-70 requirements. 


The requirement for_ welding starts early in the individual 
-~---- •• - ~. '%,_ 


'l' -


-. >"' -· . . ca:nponent fabrication where ind.i vidual panel face sheet:s require the 
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· . . , .. · welding o! two or more ' separate pieces or stainless steel sheet 
material to make Up the total panel area. The normal process of 
we.l.ciing stainless steel sheet results 1n panel distortion, requiring . .• .... · ~ .. . i" 


. ( 
~ ·~ . . 


. .;...;- -; 


:-• · .!t 


.- hand finishing to obtain a Clean, · burr-tree, flat finished sheet. 
To el.ildnate both tha hand removal of the weld bead and the distortion 
of the welded parte, a welding technique known as "LANAR" (Low 
Amperage, no added Rod) was ·developed. "LAN AW' welding uses coovention­
al tungsten _wel.din8 equipoent but penetrates the weld area onl1 75%- . . 
85% on One side . The work piece is turned over and a aecond weld · .. 


-~ ~:- .· _ . . is added.. Tbe lateral cmtraction of the aecood weld off-seta tpe _ . 


-· . · 


·_,:_.,~-~---~.-:ft_=··.'~.-·--~-·-A_ .. :'.·.;: .. _ •. ~.· •• · penetratea,enough !or onrlap or the first weld. · No tiller rod material 


'·· ~ • . lateral contraction of the first wold, leaving a small. convex weld · ' 
~f'Ji'':· ·. : · bead which was eliminated b7 slight roller burnishing. 
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f, ~-::"!··.: . " 
t. ··~ The most important joining methods developed or refined for the .. . ..... : ·t·: ___ : ·-~ ·: 


XB-70 were resistance butt welding, resistance epot welding, fuSion · i· { 


spot welding, fusion welding, electron beam welding and brazing. · .• ~.;_ · .. -. . :·~ .. ::.-r:-;;::: 
Resistance butt welding was a new application of conventimal · -~ ·" •. ·. [ ,.,~·'. 


resistance· welding principles, consisting o! panels joined with added · · . .... · ~-· ,, ~: 
.. strips on both sides of the inner and outer facing sheets and -wa.s ·l · ~ - .. 


1'·-~, initially used. as the basic means of joining honeycanb panels . The . , ·. t· . 
g:~y: ,:: strips 99rved to contain the veld nugget as it was formed and prevented · · ' f~~ :-
~~;:':-· . reduction in cross-section area ot the sheets as the wel.d was made. • ,,. r .. ' 
:t~?':::'. : .. - ~=t~aist.&nce welding initial.ly provided a satia!actoey, .fuel-tight ~-· · i~: · 


~?ff~:. ·::_ · . Fusion welding was the principle welding method used on the · ·~ · •.'.:· ~ • . E~~±z-.. 
~;~\<:~- .:. '. ~~: ~ ao~ ~:S:~e~e!8~0: ~e;he8!::~~:a;ne~~a:rp:~: ·' · '·:~:;;; 
:;~(.~.;t',_ : · .:~_-· . _.as tiller material is added to the molten metal. Several adaptation& · · : f: · !'·;:; 


· -~~;t·;~·{ ~\::- ·:.> ::.or ·tuaion \oralding were developed. Each designed to weld different ~ :;>:j: 
t:r:~:·:~ ~ ~,::a:.: :··:_t)1)ea of Joints. TIG. welding became the principle method o! Joining r.-:··· ''t' 
ifFf·~·~::·t.:ff~;?::: .'~~\> .. . .. :::··,·,~ I . . t'/ -}~~;. 
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... honeycomb panels by use of what is known a~ key hole welding. ,In . . 


· joining panels, the lower face aheet wa.a .TIG welde4, through a l/S :_ 1 .::- ·~ .-:- · ­


inch slot in the upper face sheet. The uppor face sheets wre than 
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joined by a double weld using a 1/8 inch filler strip to close the 
elot. This provided a weight savings, and permitted the honeycomb 
core to more cl.oeel1' approach the edge of the panel for greater 
strength. 


A. famll.7 of light weight titanium and PID.5-7MO eteel I beams 
were developed for the ~70's inner structure. A thin corrugated web 
ie sandwiched upright between two caps. The caps were WEi ded to the 
web by the "bum-through" weld process. The weld heat penetrated 
through the cap and fused the web. Weld rod filling was used for 
any depression resulting from weld !lw. The TIG welding technique 
was also u.eed in sane cases, the torch being programned by an electric 
eye following a precise template, tracing the corrugated (sine wave) 
web eMctly. A continuous weld fillet oo each side ot the web results • 
Because of the high strength to weight ratio inherent in thie process 
and the cost advantage of weldments over machined parte, thie type 
ot structure was predominantly used in the structure of the lB-70. 


Electron beam welding wae taken out of its previous laborato17. 
environment and was used to weld the wings to the fuselage of air 
vehicle #1. The upper and lower surfaces of the wings and wing stubs 
are honeycomb panels and both the imler and outer face sheets had to 
be joined. The inner face eheets were TIG welded by the keyhole . 
method. 'The outer surface was joined by electron beam welding. · This 
electron beam method ~ selected because heat· is so localized that 
residual .atresses and weld distortion were· kept to a minimum and thick 
materials could be welded to thin gauges. A joint to be electron 
beam welded milst be enclosed in a high vacuum. Basically ·t.his problem 
was solved by the development of a portable vacuum chamber ~th sliding 
seals. Max:i.m'IR advantage of electron beam wlding was not realized 
initially due to the vertical misaligrml.ent of the surfaces over the . 
eo ft length of wing joint to ~ - joined and an adapter. atrip wae 
required to achieve the required tolerances. Nontheless, the electron 
be a.m. welding did afford an advantage by its ability to aa.tistactorily 
join materials in a confined joint with a min.iJnuro or reaidu&l stress 
being ind.u~d b,- conventional weld shrinkage. 


, ':.. 


· . 


. 


,, 
. I"· 


I• 


' .... . . 
( 


. . t. 
' f . 
j .. 
! ·. -· . 


•• 
~ ·. . 


' t $r 
••• I . 
I 


· j · 


! .. 
( 


. ; ' . I • . . L~ . 
' 


. . . -·~ . ··. . 
r· , ., 
f '. 


· ~ . 
• . r : • . • • • .- . : : . . · 


~ .. . ~': ... . ' -· ,._ . 
' I -.: ; 


- -;.. •· ·· . 
< 


. fr" . •.i. . .. . . . ..;. ~ ,...., 
... -~ ~ ·. ~-:~-:~::. .. 


:·· : · .. 
" ' ., .. · ConTentional resistance spot welding was also used 'were 


:;.,· .... r.·.~ .. ;!.~" . .;..:·:: .. ~ .. ·. :.·. tuel tight joints were not required. Special long reach spot welders . l.. .:~: 
?-"-·. ~ .4~.:..1.- ··.·· . (72 inches) were designed and built to resistance •pot weld terms ~::> ~-: 
#.1:;;~~~\ · _ ... ~ attached to panels where a long reaeh wa:s necessar.r -.d. thin a restricted · · ·. { ·: ·~:,.~ . 
'::' ' ·'"· ·:. •. . .'WOrking area. -,1.'~::, ·' 
~'f!f~~~~~~1;J:~~~:::?' '::?:: A great aount ot ~ welding was :itill required on the XB-70 · · . :. :•.·; -~:: .. /~':<~:. 
'?g~~'t~~i ·~{~>:.-; · demanding great eldll: ·of the indiTidual workman. .U a result, a new . . . :r--\ -~--;·~· 
~~··.,., - . . .'( ,, pt f l•H,..,. at el t d + .... ,.,....... ~··- d 10 d n..........,..,..A.C-.w . • .. w.- .. . . _w:;~"f:_..,:· ·~·: -:-: ·. '·~.-·· -ocmce o we ~16 eTa e ~ra~"'s was eve pe • ~k"""~ . -: - . -· .. ;. ~ :.·.-r.~ 


~::;~.-~;; i··,{:,~;· .. ~ t.be conditione. it vu found neceasart to heat the entire part. . .·,. . . -· ~ ··~·- - ~ ~-"~:W; 
~~f;tr_::)~~·:•:~ · before; d~in& or att.e.r ~· For example H-11 wlded_ aa•eahll•• . .... , .. ·:.: , ~, ·)~~:f~~-
--,~o- ;· ·:_ : . . . . . .... . .. ---~-·-.. ~:.:~/~: - -.- . , ·.-. :· ·+/7:~~4. 
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required preheatiJl8 and holding at YXJ•F during welding·ldth-the · 
welder working in an asbestos suit. After walding immediate streoe 
relieving at 1200•F was required to. prevent cracking in the weld 
and surrounding areas. Manual welding of titanilml was done in an 
inert plastic "bubble" chamber containing argon to prevent contami­
nation of the ti tanhw during welding. This procedure was imprOYed 
by & tttr&iling cup" methoei !or assembly welds, which removed the 
"bubble" limitations. This method provided a traveling cup or inert 
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~.;:.. : :,_ · ·. ~, ... " .. . gas as the weld progressed. -.:-·. -{·· - . . ~. 
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It has been found that the production department and quality 
control department personnel require an earlier input into the basic 
design, and irlllllUlY' cases, the individual worker can and has assisted 
in basic design and fabrication planning. With the advent of the 
super alloys, it is essential that tho individual worker become 
highly akilled in the manufacturing processes. Not only is tra.in:illg 
required but proficiency must be maintained. Such requirements do -
not lend to changes in personnel 'Without extensive retraining, thua 
early and epecific labor requirements must be identified to keep 
optimum labor akilla and allocations oo a et&blo basis throughout 
the program. 
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1. BACKGROUND 


~~ Due t.o the unique conetruction of the XB-70, t.he major quality 
·· · Control effort during the fabrication and assembly st.ages of the program 


. . · .... . . centered .around the !a.brica.tion of honeycomb panola. There a.re eesent.i.­
, ;.";- .- ·.- · /. ! .... ~· • al.l.1' ti ve basic factors t.hat cause poor quali t,y in a honeycomb paneJ.a 
}·._,> .. .. ; · ~.- _< ~proper node, now, ·.raultT shear tius, cruehod oore, inadequate tu.J..t 
~!~·~. '; .. .- : .. ,. •. · eize ~d f¢ng eur!ace faults for which inspection methods for finished 


·.- :. . panels -..ere developed. 
... (. '..'\. ··: '.t~.i • •. : :· .~; ·.. .. . ' 
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; · The problems of quality control increased with the introduction ' ' ;r· 


<· . .- ;~ -.. ·-- ot the new materials and design concepts • . . The. conventional inspection ... { .. . 
. .. ... . . _: · 


' .. , . , . ... 
. ::. 


methode were generall.y incapable of establishing product integrl ty ei tber ·. · .. ( .,·_. ' , •· 
because of inaccessability or 1:ri tical inspection tolerance a. The :.'· .-. · 


_ ·· hiatoey o! quail ty control on . the IB-70 is ond of c:onti.huoua evolution · .- · · · : ,· ~ ., · 
. ·· · or new applic.a.tions of improYament:s upon tools, me't.hods and technique a .· . .., . · ~ . . 


' · ~ .. available to indust.ry. Many times complete reliance had to be placed ' · ·· : . , 
, _:~:: ~~; : ~~, . . upon the worker untU a meaningful inspection capability could be >:. . _· _· • ··1 


··•·· ·.. developed. .An early problem vae the difficulty of assuring an exact - . t -::. · 
:~ ·- ·_-:-· -: '~ · ·fit between large surfaces of honeycomb core to the varied levels and · ·. --,;_:_: · ;.· . 
. 1..~¥. _; ; ~·~ ·" contours of panel facing sheets. A photographic method replaced a · · ~- .. 
·' · ~ - measuring and charting metbod. ):t in turn was supplanted by a. oa.rbon .:-. f' ;.·· . 


. ·:.··; ··-. · ·... paper record ot the degree of fit. The need for absolute cleanliness -·b ~' ·_ 
:f.::.· :t~· \. . _ aDd pw-~ !.~~ .. -~e panel oomponen ta ot gas-borne cont~ts was ·· . · ·· ·: · . .. 11 ~·. _ • 


2 ... _6,-, . .. d.i:scovereq <1un..ng the investi.gaticn or early !allures ot t e bonEJ1comb ;_.-.- .. '-:·- ;:<. ~ .. ,>r· 


~::. ~ .... - . panel&. Here again the individual workman provided the prirae ingredient . . _, . · .. . ·l _,~-. · 
;;,= ·~ · · .\·· ~ ~~: o! qual1t7 con~rol. · · · ~ · ... ~ .. · t · 


;;~{--··> ' ·:· : I.~ray iziepect.ion was the -initial method employed to determine '- -~-: · _ :)-- --~ --~ f. :: · : 
·· :._- .' '._ · . · the integrity- of honeycomb panels. The ability of t.he reader to - .. · · . . i.;· :·· -
: :+ . :. -: ... detect other than gross faults was highly questionable. Ultrasonic .· :, _'· · : ~~-f-t- .. 
~:_;;:~ _-: ... ::, . :· in8pection of the panels was used as a supplement-ary inspection process • . , .-_ .. ·<:_<~~ ~ f- -(-. 
· : ~ ·. , .. ~: · Although a permanent recording capability was developed, the re<IU:irement : . . :· 1 ' · 
· ·' ',· for inner sing the panel in water dictated t.hat this t.echnique be &ban- -· ·,-· · i ,.. 


cloned ai.nce water eatering tho panel caused considerable corrosion. The : · ·, · ·. · ~ : · · 
. inspection process· returned to a procedure of in-motion ra.diogra.phy· ..m.icb .-•. :. ~- . t··~:-:--· · 


~~~,;~:· ; . ··"· .· blur~ cme side e.ncl causes the other side to •tand out. sharply. 'Ibis ·. :.~ .. , . _.~ :,. -.- -
·.· -.~;·. . .. ~ ·method provided a readily readable record of inspection. The ·uae of : _ l ' ,--· 
.~·::.~: -. . _portable x-reJ units moving cm the ekateo wa.a ·used to inspect all weld• · ~ · . ) \ '·: .. , .._ 
5;:~'-f:.(.. ·· ~ r ·during eub and rinal. &saembl.T. ·It should _be · emphasiZed, however~ that '· .=..: .... · ·· ~- .. t: ~:·:_.~ 
··;.~JY -" . the real quality ot the penel is utal.ly depenclent upon the workmanship, :-.. ~ :r~~ ." ·': ~ ~~ ~:-< 
·~'.:. ~--. ~: ~> knowledge an4 oar. o! the 1octlvidual worker on each detail or the panel :.·\:, ·, .. · ~/·, ··t·'-.>{ 
. .. :.!.- ; : · ' . ~te. . :, . - ,., - '-'. ...... .. ' \.~ '' "' 
"'~~~r-i:-::~ ....-:. ~--: :.c.J · · . -:·· -:.. .. .... · .. · ~ ·· ·. · · · , .,·· .,._ · · - ··· ·. .._ ,. . :::--~:--:·;= _ ·r:::/>6>. 
~~~~.~ .. .. f ... ~ ... :. ..... ._.~ · · · .. . . · · . . · .... , · ..... _ _. ... · lo . l · -: ~ .. ·. !., . .•. 
;, :~:;_:.·::_::~·: _-::~ ~.!j.:_l~:'_,~.- :..- . . l .• . . '"~-· • · • •• • ~ ..... . • ... i1 . . ~-
). \"''~~ · •• ,._"';~or: . . :;.~ ... ........ . __ . ·.~../ _. .. .. ;·~ - ~ ~ . -~ !.' • •• , _,- ,.: · jc: 


~!~~::r~~~>-· - · ·- --:_·: :~ . - . c - • <t:~:~~.: . . : ·' :. , k~~ 
1!" .,..,,,,T • ' ~ , • ~;~i_ • ·~ ' 
- ~··o· · .-·-- . . .._ 


•,.;. -, . ' 


•• · •• " f . ; · 


·. · .. 







~ 0 ., 


. ; . 


. ..... . 
~~ :~ • • :, 4 ~. • ••• • 


- t -
-;., - . .. . . .. . 


. . ~" 


:·~: .· 


.;.&;.~·- .<· . . 


CONCLUSIONS 


The failure to provide components manufactured and/or fabri­
cated under aotual production processes seriouslY impaired inspection 


. and quality control; as well as the previously mentioned impact to 
the production program. The new techniques which ware required to be 


·developed, x-ray !1.lnl reading &s an example, and the required time 
necessar,y for training in the use of these techniques dictated that 
the learning process had to be accomplished during manufacture or the 
actual air vehicle hardware. It was late in the manufacturing of 
air vehicle /11 hardware~ before any degree of reliability could be 
placed upon inspection identification of defects. The early unidenti­
fied defects in honeycomb panels, or the questionable classification 
ot auch defects ~re responsible for failures ·which are occurring under 
the present night Test Program. To m&ke repairs and/or replacement · 
ot parts at this point in time has proven to be veq costl-7 to the 
program in both t.:i.me and dollars. 
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ENGINEERING .. 
A. General Background 


In the area of engineering experience, the influence of repeated 
program redirection· and curtailment of fWlds have impacted upon the 
nunber anc1 depth ot the technologi.oal adve.nce:nont:5 that h&VB boen 
!orthcoming. With the advent of the program as it exists today, the 
research and engineering effort~ were restricted to the prime require­
ment of providing an Air Vehicle capable of peri'onning 'Within a speed 
and altitude flight envelope up to Mach J and 701 000 ft. Although 
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hard tooling wa.a available in mont of the structural areas a.s a result · ·{. 
of the previous weapon e,;ystan program, the IJJ-70A Air Vehicles mieht i . .., 
be considered as having been desiened and built on a model shop basis. , .~ 
Final engineering in the aubsystan areas could not afford the 1UX\.ll7 ~ · 
of optimum design for maintainability or extended reliability, and it . [.~. 
became necessary to use a.:i.rworthiness testing in lieu_of extended ···.t; · ·. 
subsystem and component qualification test programs. Two very · ·~· · ... .' ·· ~f 
-critical areas that have been much more successful than would norsuall.T . ~-· 
·be ~ected. in light of the draotic curt~lment o! subsystem testing · · ':· . 
prior to incorporation· into the Air Vehicle are t.he flight control ~ -~ '· ·.' 
system and the hydraulic s;yste~fi. The number and complexity of ~ ·. ·~ _.:.· .. 
probleJlS that oan be expected ir. attempting to provide technological ·· 


"~t-'r_~ .. -.. breakthroughs 1n tHese areas 'Without providing & full. ecale flight ··· ... ,.:..c· ··. >- ; ·:·-.~ 
~~ .. :-}!J ,; ... '·_ . . control simulator or 1'\}rdraulia a)'Ot6ll sir4ulator can be. almost :_-.., __ · ~· -~-- ? · · 
~.~.- .::1:~_: : __ ·-. ~-./f: . · insumo\ll\table, .Although both o! these areas have eJq>eri.enced severe ~,- ' · -r·· ·. · 
!..!~:._. . "' - : . . . problems both during the develop~:ant program and duri.ng the initial . F.-</-
·' i;V:;. : ·• · · · .;. ' ,. portion of the fli~t teat program, the validity of the basic design · :: . _. ~ f . 


~-~-~-~- ~ ~ ~~~~~~~ : .. ~~ 
B. Subsystem Discu3sion - · .... , 1~ . . ~ . 


·.• .. ·. . . ,_··.' ... _· · •.·. · . . ·:~. /·f~ '-t ... .;. ... _ .. : rr:~·-
In discussing the engineering experience .and lessons leamed, · ' , t;· · · 


., 


'•) :.:c. .. -4: -- ... . . 
.• .! 1 • 
:.r.~· . .. 


• ' Jii.-'1 . , ... . ::.·.,: ... ·-· .. ..... . 
'. 


·it is appropriate to cover the major subsy~tems more or leas as ~-- --
separate entities~ In such a. discussion, however, it must be ·~~ · 
rernembdered that a verybai.


1
gnificant portion of ;he knowledge to _?e · ·. _ ~< · :· 


gaine and lessons to e earned in the area o .. engi.neering de:u.gn ~ · · . ·. ·~,, "· .. 
and dev,lor-ment ld.ll result from that portion of the flight test . . !, . 


program that is still in the future. To date our knowledge and .. . :<.k_·~.--~.-':.: __ · .. ~ 
experience have been primari.ly in the initial developnent, imple- T -
mentation and integration of subsyst~ intO the basic Air Vehicle__ ....... ". _ i~ . · ... ~ •· 


coni'igura.tion.. · ·_ · ... :.:· .:f- :·.: .~ 
~ • 4 '... • ~ I ~ ~ ' :-. 


.. . · . f.. ~- . ..... ·,. 1. Hydraulic Subeyeter • 







, . ,. 


' ·- . j 


0 


-.-


.:. .. __ ,. 
-· .. . 
.. ~. • 4 , ·:... .,.: -~- _ ,. • • ' 


' · . !~"'-"'- 'f' ... 


~--~~--- . ,,: -~ 


.... 


:.-·. ·-


.... . -· -t . 
• . : f' • ~ 


.. .. · ,·1"1' . 


~~f;:· ;~-
;;~~~ -: 


.. -:·;; 
:·· .:.· ~ .. 
-. :?i~· :··.·. 


;: ~·'·· -..:~ · . .. 
.;~·/·'·:- · ,. . . '· 
........ -
·:··.: .. : ._ 
,, . 


basod on pressure8 of JQOO PSI. To accommodate this elevated pressure, 
it became necezsar,y to develop ru1d utilize seamless stainless steel 
tubing for hydraulic fluid transmission lines. This tubing varies in 
size from ~ to 1-7/8 inches in diameter. The ·use of standard fu~ 
fittings in this system became prohibitive from the standpoint of 
preventing leaks and the excess ~ight encountered. Both of these 
problems vera sol ve<i by the d<3velopment and use of brazed tubing 
fittings. It ie estimated that the use of such advanced fitting 
·techniques resulted in a wei£ht savings of some 101 000 pounds through-_ 
out the entire aircraft system. In order to utilize this 4000 PSI 
system it ~s necessary not only to drastically reduce the tolerances 
and clearances in valves, actuators, end hydraulic pumps, but it was 
neces:5ary to ranove foreign contaminants from the fluid system that 
were rn:icroscopio in size. The s'everi ty of this requirement is 
illustrated · b,y the fact that the fluid filters in:1te.lled in the on­
board control valves jare designed to remove foreign particles that 
are larger than ; microns. In order to utilize the elevated pressure 
of the system it was also necessary to fabricate actuators and pump 
components' of H-11 tool steel. The uae of H-11 steel in these areas 
in turn necessitated the development of new machining techniques • 


When the initial. designed pumps and other components were 
first integrated into the system, component3 and trans:nission lines 
failed due to pressure surees and system pulsation. The absence of 
a full ~cal.e hydraulic system GL-nulator required that thes e and 
similar flight control· problems be resolved .by tests ·conducted on 
the actual Air Vehicle subsystem. Experience has now shown that the 
decision to eliminate the full scale simulator was more costly in 
terms of abo~ed flights, extended down time and component failures. 
In consideration of this additional cost in mone::r and time, and the 
potential damage that can be cncurred during testing, future systems 
w.i.ll find it oore economical to make the development and fabrication 
of a nytiraulic ~stem simulator a mandatory requirement. 


During the initial phasvG or the D-70 developm~t program, 
the decision was made not to install cockpit in3trumentation that 
would permit the flight crew to continuously monitor the. pressure 
and fluid quantities in the various hydraulic systems. However,. as 
the flight test program prociressed, it became evident that such 
instrumentation is a necessi ty. Future systems should include th~ 
hydraulic pressure and quantity indication requiremoot on a mandator;r 
basis. · 


Experience has also shown that ir. the area of hydra¥ic 
tubing, the use o! only_ rigid lines throughout the systEm is a poor 


· iiesign approach. _ Major line failures have now been elimi.na.ted by 
the ·use of flexible lines in areas such as the attachment of 


~t;.;~~i:j.?' -F·~.- ;.;c~ -~":;: - hydraulic dri van punps. However, additional developnent is still 
·-!(ltl:',:, 'J. :::..... >· .r ·.::r .... ·-'"' ,. b ---'b lin . h • ..cu . ..zth tand 'hoi ... ~-. 
~~gtf;- :~tf~~-~~:-? -~ required to make av&-LI.a le t'lt;JA..L le es whic .. ,. wu. ~ ,_ _ "'""-6'' 
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pressures and temperatures while providing long life raliabil1tt. 


In order to reduce the weight of electrical transmission 
lines, the electrical generation sy3tem was deeigned for 400 cycle, 
416 volte. This eysten has been highly successful and the use or 
higher voltages at extreme altitude c:Onditions has not presented , 


·' problems of corona or arc over. The successful operation of the 
. oil cooled brushless generator has also proven that arc supression 
around rotating re~tifiers is not necessary if the system is designed 
correctJ.y. The developnent of pure AC relays and solenoid valves 
under the XB-70A. program has also allowed the elimination of tranc;­
t·onner rectiriers for DC control power. Experience in thie area has 
shown that al. though ,a small <m10unt of direc'C current power has been 
used for cert-ain equipment.s 8Ild for proViding an emergency power 


~: ...... ·.= . 


backup source' the high voltage and . pure cu terna ting current powered 
Air Vehicle design is a proven concept. The u.se of such systEms in 
lieu of conventional AC-DC low voltage systems results in an e.lectrical 
subsystem weight savings of approximately 25%. 
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3· Propulsion Subsyst~m 


The XB-70A is the first ~upersonic aircraft to utilize a 
single ~ong air ;i.nt.ake duc:t t.o provide combustion a.nd coolinG air to 
more thab one engirte. This a.rrcmgement of t-wo air ducts, each · 
providing a.ir t,o three engines, hti.s provm· highly successful to date. 
Signi.t'icant also is the successful use of a long (80 !t) duct with 
variable geometry control. Experience on this progrMl has shol'm 


.. that at Mach 2 and above, the inlet geomotry must be variable so it 
can preciael.y control the varying shoe~ patterns of the ram air. 
Optimizing of the inlet geornet.ry has become one of the most c.ritical. 
d.esign problems of air vehic1c:s opera. tine at high mach numbers. 


A aiori-ficant lesson luarned as a result of the program 
· slippages ia that the engine dtlvelopment in any .future program should 


~.,>· · be started at the earliest possible d.ate. ?he two year program slip-
:~?7i:'.".~. ~ . page which the I..B-70A encountered permitted most angina problems to 
:~).;.··.! ·. be r•sol vod prior to the flight test progra."ll and on-board engine 
,;t··· .. ' · operation is now highly successful. The J-93 e."lgi.ne was developed 


~.r.~.·~-~.i~.: ~~~~~~:-:~~~t~v:~~~o~~~te;~u:n:r;~:r~~o~a~~sf:c~~~~le 
. _ _ .to develop )0,000 po\.Ulds of thrust with an engine weighing le3a than 


;: ~:~ ~:)-~; , , :··... 6000 pounds. 
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for the aerodynamic heat accumulated at high mach numbers. Although 
the fuel absorbs sufficient heat to raise it above the flash point, 
safe oper ation has been obtained by fir3t removing the entrained air 
from the fuel by bubbling nitroccn through the fuel as it is put on 
board. Seconclly, the ul.laee apace above the fuel in the tanka is 
filled 'With gaseo\1:3 nitrogen under a poaiti ve pressure. 


A major problem in this program has been fuel leaks in the .t'uel 
tanka. N\Dlleroue methods have been applied to seal.i.ng the honeycomb 
structure and although the lea .. ks have been groa.t.ly reduced, further 
developnent is needect beforo a completely satisf'act.ory high temperature, 
long ille tank sealant can be made available. 


Alighting Gear Subsyotero 


Deaign -work in thiG area started early in the progra1n. 'Un­
fortunately the origi.na..l. design size of the tires ~s hold to a 
minimum to reduce tire lieight but did not take into account the growth 
potential of the air vehicle in over-all gross weight. Consequently, . 
the utilization of the total structural gross weight potential of the 
air vehicles now requires the tiras to operate at t6Uperatures and · ·· 
pressure8 in excess of the original design requirwonts and beyond 
the state-of-the-art of tire manufacturers. This situation has 
greatly reduced the reliability and life EOQectanc.Y of the present 
tire copfiguration. The ·significant lesson l.ea.rned f-rom this 
situatiOn is that in the initial desi~, the tire size chosen must 
be sufficiently large to accommodate the growth potential and 
resultant gross weight increase of the air vehicle. 


Ariother major problem in this area has ·been brake chatter 
at low taxi. speeds. · Although this problem exists · on all l&rge all-


. cra!t, the problan haa yet to ba resolved. Bacause of the potential 
structural damage that can result from this situation, the XB-70A 
program now includes a rather extensive effort to establish design 
criteria for braking systems that will eliminate this problem~ 


c. Applied .Technology Base 
~-;;·~~-~:~ 4.·. 
~~~f.!:~-.:·- · · . . 
:~V~;: Weapon Systan llOA (.J:i)...7J) .i'.::-on its inception has required t.he 
·;'~r~~;-. max:i.mum utilization of the la. ·:.,)s t. labor& tory and research &dvances 
·· · ' ·· in aerospace technolog to "1~et tho syste::~ objectives in performance, 
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One o! the lessons leamod on the XB-70 program is that this 
incroaaing lag between the laboratory <1nd research breakthroughs 


t ".· :"~: ... _~ · ;·: ... 


and the technology base .for application to design and manufacturing 
techniques have resulted in longer system devel.opment time periods 
and greatly' increased syetem oriented cost:l. This lag has been 
cauDed by' the rapid expansion oi our research programs with an equa.l · 
reduction 1n our program:, to devolop an applied technology base and 
proven manufacturing techniques congruent with the emphasis on point 
'or system desi€}'1• This emphasis on point or aysten design approaoh 
implies that there m\13t be an end item syatan hardware need before 
application developuent. it done on the manufa.oturlni taohnolog. 


.... . .. ~.. . .. 


. . "' .. ... ' ·'- ~ .,. ~ 


.... . 
·,., I ' 


':"' ··~ : ... - :.; . 


-· 


... 1 •. . -. _: .. 


,; . . 
·'" ~ I ' 


~~ : .. "··· ... 


J 


' 
"· ..... 


~~:t ~ ::~-~ • ... ~~, . . . .. 


-~ .. 


• Thia reeul.ta in the eono~ntr&t..ion ot know how within & snall n\Dber 
ot our induatri.al cont..ractora and is oftan lost to the scientific 
community whole. 


The expansion of' the &ppli~ research base not oriented to 
point or S7atsn design is required on a continuing basis in order to 
bring tutur~ aystens into the · inventory which incorporate the latest 
proven technology at less diroct cost and in a minimum time period. 


In the XB-70 s7stem progr~n 1nost of the advanced concepts had 
to be developed from the labo~atory concept to specific hardware 
w:i.tnout the benefit of an applied technology base. For instance1 
stainless oteel brazed honeycomb panel had been produced in Olr•a.l.i 
laboratory samples and 'h'aS cor..mo;Uy recognized as a highly efficient 


- structural material • . To use this material for the manufacture of 
the .XB-70 required development of ro.llin~ mills .that could produce 
stainless steel in both thin and close tolerance sheet stock, de­
velopnent of "~?razing techniques and equipment, develofiJlent of joining 
and. 'Weldirig techniques, and the devalopnent o.f a whole new fa.mily o! 
quality control and inspection criteri&.- Once developed, the new 
proce4ures, techniques, procosse~ and equipm~t had to be ~ed to _ 
encompass th·e entire subcontract base. All costs in both time and 
dollar5 were directly ·oriented ·to the ~70 program. 


As the XB-70 was originally planned ·as a weapon systan to be 
, - produeo<i in quantity J a large development and subcontract structure 
""· "W&S estab.liahed which encompas3od nearli all. of the aerospace 


indU3tri.al complex of the Unito<i States. As breakthroughs were 
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., . ~ . · : 


made in developnent or manufact\U'ingJ these were distributed to aJ.J. .. 
·~::~:·: .: · , . vendors and subcontractors throut;h newslotter!3 and s)rmposi\JIUS. Thus, . . . 
~;~,:~[·; . ·. ' -~ the XB-70 a.<;1vancements in t h? stat~f-tl.1e-ar.t, a.nd infonnati-on gained . . · · >-
'i~:\~[:-. : . . · ·. were· ·disseau.nated to the ent~r~ sc:lentif~c cormnunit;r. .:- · 
·~t';,..,, ... ; .. , , 


~ ,;;:;:;;;.:;, !. : . ' • 
'~kf>':::! : .. ,, .;.·f~ ;·· .·. ·.: . The technical lesson lean1u.:1 on tne XB-70 Systall Program is that 
!\,:':.··~~t:i :· ->< .. : 1:·: our progr.ams of applied re::;ear,~h n;la manufacturing technology- are not 
~4~-';C_;: ~{t-:,::~~:~> adequate or t,im.,,,.. to support ';!1-; ndvanceuent made 1n the laborato,.., 
""rl'~~ ............... ~....., ~$:.·t,.':q,~ l-..W···~ ~ • rl 


' """r{~~!~t··~:.'~;~1~' \S: 'l"esearch programs. The enphasis on only !3ystem oriented development 
· r%.~;;~7:r.~:~::~~:t~~~T:1)t .applied reae&reh or manuractunnc technology has increaaed the lag 
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between laboratory research advancesttm~:;; anu their application in & 


systen and .ha.a gre&tl.¥ increa3ed the sy$tan developnent t;.ime and 
.· system oriented coats oi any system which utilizes the latest 


research e.dvanoes. • 
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";-. . . V • . FLIGHT TEST 


A. BACKGROUND 
. . "- . 


~-:·: .~: __ · ":~-~;.:' .. · .· All area a of flight teat au;:>?ort, and with the exception of the 
• ... ... • •. ~ · ~ .L• . • , , . 


.r ·.y · :>-t ilight . test contract planning, wore completed to support the or.iginally 
. ~-- --~ .. ·. :-_ ~ ·~- . . •. ' . ;.:.;-_:t,:!.\. ~ - ~ :~lanne9 first flight dato of Decc:r.b0r 1 ~2. Thi? Join1; Test Foree was 


~-~-!.~· <·-·:. ·_ -~rgani.zed and the services aoo support agrcerr .. ~nts between the. AFFTC and 
-;;~z. .; ) .... · :" ' : . 


•·· ··· the contractor were in being by that date. 
.. -~: ... :'· ... i 


··.··1"' Air force personnel were trained oy _and with contr~ctor personnel. 
_,. . 


roe technician and engineers vir~u~lly l~ed with ~he· aircr~ft·duri09 
' . 


... 
'".:.":""" 


manufacture, thus acquiring a thorough background. The pilots · receive¢ 
. . , . 
)A ~-;-.,; .. 


ground 6chool ·with the contractor pilots and participated equa~ly in 
~~-~--:· _~-.:" 


· ... · the flight control simulator miss::.on~. 


1$~?T :. :·_. The con~a-ctor flight test ma::.ntr:nanee personnel were employed in 


..;; ;... ·- ~ 
~ ... \::; . 


· .~;-; •'• . . .. 


,..::,~·~ r. • . ,iA.~· 
. ~ -:~ ~ .. :: --.. ~· . ......... , ., 
~2~-~~- ~ I 


the manufacture of the aircraft, cor1:.12quently they were well qualified 


in the configuration and systems op12rations. The contractor pilots 


completed Air Force B-~2 crew training and received B-58 flight training 


to gain exper'ience with large hish !>peed aircraft. 


Facilities in being at the AFFTC were adequate except for modification 


of building 1820, construction of a lJ,OOO barrel ca?acity storage tanlc . 


-~3~~~----- · lor JP-6 fuel and construction of a run pad for the XB-70. This worlc · 


~:~;.:~:~· . . _· was accomplished under the mil i t<lry cons?"ucl:ion program. 
~%~~ ~~ =: • • ~ : . 
~i;~-:-;;~.;::~ ::v '.. . . The flight test plan was developed by the contractor and approved 
s~i~~: ~ '-·t;t::;~---·:~ · · · -
· ;--;,~·,,~.')-"""!' -~:thy the Air Force. This plan was to the de t ail of each individual data 
·ti.;i~F. :: -~./:§K~ -·!:l~~~ ... =.>:· 
?~?:f:.·~~-:--.~_point, (NA 61-620-2), as well ai the more gene;:-al overall plan and flight 
:~~£~~7i.~:~~~\};:;i;:~.~ .. ~- .. 
·;;·;:~~·:: .. ::- ~·--•t'est" program objectives. The plan was based on the contractor's estim<lte 
·' () . 
'i,-· .. ' • . ··,. 


' 1 ·. 
r 
·t "' . ' 


~ 


•· t 


-~ ... 
. . . 


.. I ' 
.. t -


··. . i 


.. 
' . 


. ' 
t .... • -. r.~~·~-·. 


• ... ~- • •I • 


·,. ~;_ ,.._ .· ' --.-: .~· 


, ' 


t . . 


. ' 
' 







_l 
- { 


•'' 


0 of achieving an average of eight hours per month per air vehicle. 


. ... - The ·contract for the flight test progr~m was accomplished in July 


· _l964, which was, of course, prior to the first flight of the air 


'1.. L .·;,::.,.vehicle. S1nco the contract waa of t..~e in.eantivG type, the contractor 
·.,."'·. ~ -~- ...... _ ·. ~ .. ~ ~ 


:::_,.;;::_~---~''."·' ·, ·was therein recognized ai the flisht test program manager •. Approv..l 


1:;;:~,r· ·,~ :· authority over the flight -crew cw.position war., however, retained by 
. ,. . .. . ~ ~ .· 
- ·.· •' ... 


~:~~,~-~_:-~~- ·-:/-:. 
-~~.:~;- ~ ~ 


~~~>~~> .:, B. CONCLUSIONS; , 


lhe organi:zation and manning· of the Joint Test Force was, due to 


,;.; ·' ., · .· aircraft manufacturing slippage, almost two years early. This, however, 
~::.~~~ .. ·, -~- . 


~-;,.:;. . ..:, ~ was not a wasted sHort • . · The additional tiu.e available resulted in 
• ··.:: 


i(M:s":#'' ': much more thorough training than woulc have been possible otherwise, 


~{~:;··'(:- - a'nd enabled i:>erso~el to follow the air vehicle through the manufacturing 
~~:!y;~_r~- ::..: -:._:· ~ . ..: . . . . . 9 - ~ • 


i~~~~:-:<_ .as w~ll as- preflight phase&. In aC:di tion, it made available ·to the SPO; 
~~~~~~:~>.::!; - . 
~±fY-~;· · on site knowledgeable Air Force p·ersor..;1el. The flight . con~ol &imulator 
~\ : ·.! ., " .. 


sxp~rience gaine'd by tl:le pilots _wa~ ·judg-ed extremely valuable training, 


•particularly in view of the fact that due to austerity no flight 


sitiXJlator was procured. The contractor procedure of utilizing flight 
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The formulation of the flight test program objectiv~s and the 


_development of the broad -flight test plan early in the conceptual 
• .... ".; 


phase of the flight p~ogram·it, of course, necessary. However~ 


· planning to the detail of individu~l data points is wasted effort. 


To date, in the ~70 program, less than 50% of the data points · 


acca«~lished were contained in the detail plan, tne balance consist-
.. ; 


ing of points for which the requirement was unknown when the plan 


was developed·, yet accomplishmcnt.-wise, the program is proceeding 


approximately on schedule for ~~~ hours flown. A further considera-


tion is that the detail plan of data points, {KA 61-6~-2} was compiled _ 


for the originally planned flight. t€st program of 415 hours. 


' Tne incentive type cont.ract does not lend itself to the exercise 


of Air Force ~nanagerr.ent of an expa::.-i.rnental flight test program $UCh 


as the XB-70. Any request by the Air Force to the contractor to 


alter projected flights will nor~~lly affect the achievement of the 


contract incentives and can,'thcr~fore, be ex?ectcd to be. met with 


'opposition by the contractor. Tna Air Force iz then faced with the 


alternatives of relinquishing managa~ent of the prograro or placing the 


:1~~~:.· · contract ".in jeopardy. A type of conaact which 
be 


prerogativos v1ouldjhighly 


would perr.~t Air Force 


· to · exercise management desirable. 
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Il• CONFIGURATION MANAGD!ENT 


A. AIR "ZEHI CLE . 
· . ... .... _. ·.. . ~· ':" ;': 


~ -.... ·':·; : .. ·.\;, ... ::., . 1.. BACKGROUND 
-~ . . .. 


• ;,: .. ~.1:~·~·;,~:_:~:~ ·.-.·. · a. In light of the very stringent funding 1..i.mitation under 
which the B-70 program has operated and is bei ng tested it wa s necessary 


~-::- \.-... ~. - .·· · ... · in early 1963, to establish an effective and t>Ositive control of configu­
-~ . · .. \'. 


I o\ • 


: :.~.("' . .... 


.-· r .. : 
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ration changes. Control of B-70 design and f abrication has been achieved 
through SPO surveillance of specifications and .engineering data. Change 


. control procedures were ,negotiated with the contractor and included in 
an Exhibit which became a part of the contract. A B-;-70 SPO Office In­
struction was prepared to list procedures for control of cont;-actual 
changes to the configuration of the XB-70 Air Vehicle and YJ-93-GE-J 


~· ... . · engines. SPO approved specifica~ions in effect on the date of acceptance 
.:L.~-: .. · -:. of each Air Vehicle, with deficiencies and shortage3 l i sted in the A/V 
.:.:~,~~<·· . .. Deficiency Report, defined the baseline configuration or each · Air Vehicle. 
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f 
Major changes to the Air Vehicle after AF acc·epta.nce require B-70 SPO approval 


<:;,>:-::.,.,~ -~~-~ . • prior to making the ch~e. Di!fer€mces between the two· A/V' s required the t . 
~~~;~~ •... ?:· _. use of separate specifications to define the baseline conf'iguration; · however, t 
;r;~;~;~·-. . . the same coMiguration control procedures apply t o both A/V' s. f• .. · . . 


!f. ~~-~~f -- . b. Since only two XB-70 A/V's w.ere procured, configuration .' f~<·:· .·_. 
~·f4i~ ~ . :-. identification &nd reporting at C014\ponent level (which is the procedure for · . r ' · ~· 
·;\:·.··_. . programs scheduled for the operatior.a.l inventory) wa s considered unacceptable . r .J· . 
.. ~·· • . .. for the XB-70 development progra1;1. In lieu thereof , XB-70 configuration . \ ) :t .. :·:: :. identification, control, and r eporti ng is accomplished at subsyst em level r. 
:';,;~~ ,~· . .> · allowing the contractor sufficient design change fle.xability required for a · "~ 
~/> .... · ' · development program. Since ·both A/V' s were bailed back to the contractor :: 
-~-~ - ... after J.F acceptance configuration status accounting is accomplished by the i:-


~! use of contractor internal reports rat her than requiring the contractor to ;·: 
prepare formal status documents. Tne contractor' a status reports are ~ - -


~~;11;·.,_ .. .furnished to the Air Foree at specified tilne intervs.ls and provides, (1) a ~ ·. J_.1·~.:'~j_::_· :_:.>_!: 
,:;?ii-\t 7 .• ' · word description of engineering change s made since the previous flight of 
•.'J.-r ... ·~,-: ·-: the A/V and lists the subsystem affected, (2) a listing of the subsystems ·.·' -~.~;·';' · ,~_._., 
~9~;1.:';·:.:;.-; ·whieh ·Were either inoperative or partia.lly inoperative for the flight beiil&. 
·~~~,;:~{-.'. reported, and also includes a statement as to the reason for it be~ng in- .. , . f,}_r···_-~·-~.~--.-.1.1_.~~ .. 
;...~~~-J:, .. :· ·,.,.)___ operative, (.3) a listing of all subsystems which have had changes l.ncorporaU<i · 
~~~~~~:;:_·.· eince baseline configuration was established with & cross reference to what ~': ,. · 
~~~·5~~'4-;~.;.,\~e. c~ge consisted of, and (4) a two p&rt l _isting, which provides a list .- f.:· \t..· . 
:,~~~~~.<i·:t-~,'C~·ot·:ill changes that have been released for incorporation in the J./V. One part · ·I' · ·-


~~~~1J~1f;~il1ata the change a that have b~n installed and the eecond part liste change a · !:~-. ~>":~: 
~ .r,;.11,"'>l ', · · #"'f ·•6,.:., ,t.\..a, t t\..- in-'--'1'1~ • . II • . ..... 
-~·~':N;(·,H;: ;, :"\:-~:~ uaTe D0 J8 ueen D~V\.le · · ·. . . . . • ' ' .~f 
~~./itt{¢.~~~-; · · ~~ ~~~--~~:.~-,~!-~:. ~. ~ . . . ~ -~ . . - . - -. - ~J~7-.~:;J~~ 
~~:~,+~i;: ~-..... ~~'!' ~, • ~ ·'"- ~~.. '- .. , • • . t r ···k,; ... ~;;: ..: · 


-~ .... ~~~:;~·~0~· ... ·.: · ·~.··: : .. ,;s·~-:.~:r._ ~-, . - ... ·~ . ;\··:·.:'· :~:'· 
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:_ ·_ • c. The AFPRO and the XB-70 Test Force personnel ~naintain close· 
· · surveillance over all configuration changes as they are being formulated b1 


participating in the contractor's meetings when proposed changes are dis­
_.'i:·i;i·. ':~--- -- -- cuBeod. This procodura provide& tho SPO with a technical eng1neerina (lB-


. .. -.. ~- .. ,.: .-.,-- _sesament relative to the ne~eeeity for the change, a contractual a~eessment, 
·- :~. ·i.' ::: ,, -, and & logistic supl)Ort assee5lllent relative to the effect the chango will 


..._. have on Ground Support Equipment 1 Spares, Technical J.fanua.le aM. Maintenance 
- ~ ---~-~, :-:;· ·.. procedures. Major changes are limited to those pertaining to Safety of 


Flight or to achieve contract .flight teat objectives. Major change proposals 
are revi~ed ana approved, or disapproved, by the B-70 Configuration Control 
Bo.ard, which meets at specified time intervals, in the B-70 SPO. 


-·--·:~~;.·.,., . 
-~ 


2. CONCWSIONS 


a. The configuration procedures and management controls 
currently in effect for the XB-70 program affords the closest practical 
manageJll(lnt surveillance of changes, thus insuring -that only those essential 


-~--~'-;,.,~,--.. _: · to the safe and effective accomplishment of the flight test contract ob-
:~~--)-r.>·~-- - __ jectives are implemented. The configuration o! the flight test A/V' s is 


cl~arly and accurately defined as is necessary, not only to insure !light 
·•:r.:~!ic,.:-:-: -- .. : .. -safety, but to permit interpretation of flight test 'results. Good day-to-


day working coordination between the contractor, AFPRO, B-70 Teet Force and 
~~:t.!;i-_~·~,-, - · the B-70 SPO hae been established. The SPO ia kept knowledgeable regarding ;. 
~~~~~, : -potential c~nfiguration changes prior to -their actual release and incorpo-
'4;~~?-·=i·: 1·ation in the A/V' s, by means of a weekly informal telephone conversation 
l~ -:: - ~-- _ between the contractor and appropriate SPO personnel. Thia provides the 
~i-,.r~~-: _ necessary advance information without cenerating additional cost to the 


' ~ • o. ~I 


-~~ : ~_.: . . _ program which would be inherent in a-try regular written reporting. During 
-~_;-_._,_~_---~_·?_=_, '_ ·. - thesellteleconbs iprfogres~ toward accorupallif'uahmcnt o.f changes alr~edin proce,SPOss _ 
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!..:.. . . . . , . 


-~ - as we as a r e rev~ew of potenti ture changes is proVl.d to the • · -~ 
~~~~2;_._· All changes are analyzed with respect to flight test objectives, program coat, · 
,_ ... _., ·-·-- impact on logistics, maintenance, spares, and ground support equipment. ·This 
~ . type of continuous, close, but informal coordination provides the SPO and 
,. other IJ' agenoieo involved -with knowledge and understanding of current statua •·' : · ... -, .. ·. 


1i·!-;''·:t<·-. ·< ·-' · of the XB-70 flight test program without the generation of additional and J ~~·- • • - • -~--


~1~~f~~-:: ; :·, ~=~!~;:7t~o~t~~~:J~~~=·ini!~t ~;7~~~!~t:~ ~:~;ap~~gram ~:_ - . :;. 


-~_:;itJ'.f_-,;:~r"': :· _, regulations pertaining to AF configuration management. With the exception .. fi:~~.-~~c:~. 
d':>I: ., ._, ·of making minor changes~ act.ivitiee to date have confirmed that XB-70 • --.... · 
ir_?J_;J0,!':-- :. ( · · · Configuration ManAgement policy provides definition of J./V configuration and . - .. l~~--> 
Y1~~r~~:;. ~_;~_ ·_ .. d~n•trates the existence ot tight management control o! configuration ··· · - ;\":·-?;;~~-: 
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B. DATA MANAGD®rl' .· 
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... ,, ·' ·:. : .· •. ·1. BACKGROUND ·· ' 
.. .. . .. ...... _.., __ .. : ;. · . :-.. .. .. ·...;_ • • u 


.,.: ·,.-· .. . .· . 
! · /':· .-_ : ~ ·· ·.· a. : · In the 1958-59 time period when an experimental contract for the B-70 was , .. · . .:. _ _.-_ [ 
·-~ '· executed, contracts for large qUAntities of aircraft wore approaching a eoncludon. ·· · . 


..... , :. :.· .:· and most contracts being awarded were of the R&D type with a. minilllum ot hardware as . :. 
the deliverable end item. It was at that time that the B-70 contractor and. the · B-70 -· 


. · , .. - -~ Weapon Sy-stem Project Office reallped that during the .wa.r and poatwa.r year a which . - ·, 
·· ... ,_ ·· . bad demanded the delivery of high quantities of .aircraft, specific contract deli- . -: · ··~ 1 
·_.· .. .- .. -:;_, ·' ·."'.nition of data l-Ias ot eecondar;y importance and it was probable that up until then, · .. -. ~ r 


· . neither had the contractor· known completely what data he was obligated to uupply r ·· 
· .. under a. contract, nor had the Air Force known completely what data they had procured..· ... . 


· · · under a contract. Completion ot data. -in those days usu.al.ly was constituted by sub-._ ·. : ..... ;': 
,~,:, ' mitta.l by industry of qualification test reports for equipment, equipment· Samples,·· ... · .. ~ 
... ... preliJn:inary hanclbooka and microfila ot final production drawings for the Air .. _. · /' ~ 
. :·:· ;--~: .• . Vehicle. ~ · . -.... ~.- r 
. . ~- .. ~ . - . .. - ! . 
. c-! :..;:~~.:...:-•.<.:;.t·. 


b. With the Qdvent of the R&D contract 6, where weapon system and pertorinB.nce · 1 -~ -,·~: ':·L 
~;:;;-~·';' specifications were being introduced and .,_-ith the a.dvent of a. new !amil,- of ma..na.&e- ... ~·:;_ ·. ; _. . f~ 
:~~.,... .... .. -.· ment reports, the &{>plication of d.ata requ i rements contained in military epecili- . \.~ ·; ·: ._;'<·!~ 
::0~f:.tJ:;.': i; ... ,tionp tor hardware appeared questionabl t~, and the requirement for a. definitive ·· ; · ~ : 
~-~!:,4~= . "' •• , . , __ ,.,.,..,_. _.)cument of line itmns of data. in the cont-ract became evident. Such a document wae ;-_ ;.: ·· ;t. 
~:-~i:<-,'~:, generated by the joint effort of the B-70 Weapon Sy$tem Project Office and the North .:;· . . . l;·. 
·•··· ~ .· · ~rican Aviation, Los Angeles Division, and the subject. document wae attached to .- . <· ~-; ·.;·· :; 
·'·.· . ... ·· and made part ot the B-70 contract. During the 18 r:.onths that followed, datA sub- ·">~ 1-: 
·~~:·.-: : · .. mittal :~uirements of the subject contract were li;ni ted to those contained within · .: t.:···l': . 
. :!.·:·::·:::· .. .. the exhibit and the status reporting of such data was mechanized for internal control .. _.., .. r~ 
~;!::~:>>·· ·· Within the contractor's f.acllit7. The WSPO had as had the contractor, appointed one • .: ,'£­
::~~.: ~ ~ -·~ person' through 'Which all data req~ents were coordinated and approved. The exer-·· · . -. ; ·~ 
•. - · ·" · cise incl~ded a very close coordination effort between the contractor and the B-70 · . ~ 


.. -': ~ SPO to resolve two basic factors: (1) ld13nt~. fication of data required by the SPO ·· . . -~ , .. J.., 


.·.• · .. · .. . -to fulfill ita charter within the Air force and (2) A definition o! the data so iden~i7'>;,;f.< 
·zJ.::r\~:~ ~ : .fi&d in order that the contractor would have a clear underatanding o! the required .'· > - ; ~ 
:-~:;~·.::: :· .. ,_contents of each end item of data. It -was found necessary in some insta.ncee where · ., ~:- t,;. 
_:,~:·;:-:: .. -<;_definitions contained within certain paragraphs of Mil Specifications were ambigioue_, :. _-~;:XO· 
'Jj)'f;lt;.';,tcr the B-70 . SPO _to write an exhibit which fully defined t~e required contente of that ;·) ·k· 
?f~~;;~·;~;;:., -Bpecii'io line item of data. When all such data were identified and understood by botb -: /'j:;' 
-~~<}:~:2,~'-·:· · .parties, it was attached as an appendix to the contract and prefaced bf an introduction -._ V~ 
fj~f-~1:.< ,which contained the following tloi'O key statements:. · · · · · : :~ .. :,:t~ t: 
.;t,1.:~J;~D~~~t~ ·requirements of applicable specification and USAF design handbooka, except aa ·: · . .-- >:~,.(:~ 
:::~%:~:,:.; .• ci~!in~ herein are waived. These and other gove~ent documents requiring the prep&• _ .:';· )~ 
.,~::t;~~::·::~ ·l"&t~oo .or ~eli very of de.ta shall be used as a gul.de but 8hall. not require Air Foree . . , , .~_;! · ~ ,~~-_~ 
:§?r!~(apFov&l: tor deviation thereto, relative to preparation ar#or eubmittal o! data~•.<;~,'';~;::4i'~ 
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The second key statement vaes ·~ta shall be submitted in the format and content 
normally used by North American Aviation or by its subcontractors." \>/here the term 


·"Test Reports" and "Test Results" lol'ere used, the meaning wae synonymous. As o! 
··.- ·.:. -. . today, these worda of the oontr&ot have not been &JIK~nded nor h~• the oontra.otor been 
-~ · · ··.~_ ... : ·requestea · to prepare "data" per ee over and above that which was aet forth in the 
' " .. · .: ·::· exhibit. ·-· -~~ ·:: • .. · · .. * ,. : · ~. I' ~... ... 


- e · . 
:- ... - . :.: ... : ... , c~ The. Air Force, in administering the B-70 proeram, did one additional thing 
. :· ::·~ ::· ~ - Mdeh ie particularly applicable· to the management of data. It refiecte a philoaoph7 


t.' 
l . 
:, 


' I. .. 


.. -used by the B-70 SPO to maintain data at a mini D\.llll and was accompliehed by the SPO ~ • . • .. 
·'"' ···. "' · ·-·-· exercising its prerogative to delegate approval of certain_ items to the contractor. ·. · -~ ! · 
"_::··-.. · .-··::: _ The -philosophy applied was that which was rcnG(fted l:n ·an eo.rly Air Force Bulletin · · ' f. 
: .-· · ... ~; MCP 7l-533A, which lilben implemented, aJ.l.owed the Ai': Force to accept contractors . - ~-.> ;·· 
_· ·~- ·_ .-f ·certification that end items of equipment belo...,. subsyst~m level had fulfilled the 


-··- _· government approved airworthiness or qualification test requirements, sueh certifi-
. .. _·: cation to be ba8ed upon the contractors laboratory test results. This meant that .4.;..: 


.;:_:,~·: ::~· .. with the exception o! a few 68lected end i t e:ns of equipment in which the engineering - ~' 
,,_·,;., ... :.~ ~ personnel o! the SPO had 4 special interest, it became unnecessary !or the contractor · ,·, 
:.~ ~;z.; -'.:' 'to document .teet reeulta in the form of forma.l test reports. This philosophy recog- ~: 


~·~«:..;K~~- - ni~ed that test laboratory log data sheet s maintained on !ilo 'by the contractor and ~ . t~ 
:,~~ .. -.r:~:..,. readi.J.1 available to the Air Force if "required; would serve the same purpo~e as til~ ~~ , .. { 
'-.~~·~-~:) ,"- cabinete, at Wright Field, !ull of formal t est reports which might not be needed !or '···· · ·._ 
;~t~",t~\;·.c_t_he . balance of the program • . It is obvious the savings in manhoure which were realised ~_:_ ... J. 
·g~~J)i~~~.r:~icnlar~ in vieW' of the !act that the contractor passed the same· philosophy -ot _: ·:· ,.._< t: 
f~.,.,.:·:ti~ ~~iticatl.on on t,o hie major subcontractors. . · .. _ _· . ...;/f:' 
J.(t:#:.::~ .. \·,:.;.:.~ . .. . -.. ···.: f', 
:t::·~::~~;:::-' .. · 4. Following the definition of data 'od'\ich became part of the contract, the method. ·· r. ~-· 
·:~:.~::·_::·.,~ ·, o! .managing the effort in accordance ~th contract requirements was ilq:>lemented. Thia .i;._~ ·· ;;· 
" '. · censisted of a mechanized system tor data status reporting to the WSPO as well &8 ::·.~­
~d-~.~-r;;·\._,·,. internal data management within the contractor's facility~ The first step accompll.ehed · (. 
, -_ ----. . :. !or the preparation o! the master tab listinr, '·ras the assignment for each line i~m of _.: ·, .: : 
:·~:;~:-~ ... ··.~ ·_.data, a. sequence number 1 a report or drawing number, and a responsible group within ··- : ·-.:._.:.•. ~­
.. , North American. All items o! data, as in the contract exhibit, were grouped by . · ·. : ~. 
. aubsystem. The master tab, printed from punched card s , formed the basis tor alJ. sub- . .. ,.· Y 


.,~,-!,;,:,, ;~~- . · ordinate report e which. were machine sorted and print ed as required. The original . , . _ ~ . ~ ~ :­
;~if,~{;.-<. system eet&blished the un of an. 083 card s~>-ting machine and a 407 rapid print_er •• ~ ' . . -~~;;: if 
~.;•,-;;:;: :.:. '-.: and the cost incurred tor establ~shing th~ ~nternal control .and reporting eyste& was ·:. ~:, 
:~*-:;,~~; ~a minimum. The original programming cost -was about $600, . and eaeh combination o!: . ~ . · ,£~;;_~;;:· 
~tft~~~'~:·:: .printouts therea.tter cost in _the neighborhood of $35 • . . 1~~e represented some 350 d4~ ::/>-;.,J 
:~~~~i-/~:~~,~ntri~8~ Ae time progressed, additional reports, ~pec1f~cations. and dr a.wings were ·:. ~~.:~--r 
·;it?;.<:~: ~:_:\l:denti~~ed by number and periodica.ll.y added to t-he tab run. .Addi tional.:cy, schedul~ -~P-..:...~ti.1 
.t£\;~~~1.:::;.-?--~-&nd ac~ua.l date:s -were added and ~ovisiona mad~ for the ~5 Angeles Division . . .. ·<,_'·~>f·::-.'t 
:t-~0~~:> ,~f~~~ttal letter number \o be recorded <>pposl.te each line item of data.. The··.tact .·<·i-~~'f?.:~S..j.? 
~~i~~:~~.::··;~.~ } "_eco¢zed tnat the submittal ot any data item, immediate~ opens the door tor -~ :: __ \}}:~:).: 
-- ~' . .":;::;f.;:·.'?':~•-7~.0! q~stions ldlich, ·wen aake<l 1n writill8 'by the customer Jml&t be an~ed :'t~'.:":-..;,f 
~;:.'; :·c- ~::~ii:U. if.lu..zi_g b)- the contractor. Such &n!'Were in _writing ·uau~ repr_eaente<l Addit~ona.l ," -_~·~-:·;~, ~·. 


t!~::~s·:,'":·:,::~c-:._~.~:,! \:~-•-~;;~.:;;·~IC~.,:: .~···•:·~~ _:.:./: . :'·~~r-1~[,~0:~ ~~: .: :-~,;[t;r~ 
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data even though. it we· contained in letter form. Thus it was found advantageous to,_.· ­
reference all correspondence generated by either the customer o~ the contractor re­
lated to any end item o! data adjacent to that line item of data in the tab run thus 


·: providing a ready reference for not only the data r~quirement but all correspondence 
. . ,... :rolateci thereto. Each end item o£. cia.ta in ths JMoter tab was aleo coded to indie&te 
: _· ... ·' when -written approval of the \iSPO contracting officer was required a.ni/or granted • 


. ·.-":· . .<.-: .. ~>..Each lin~ o! data. in the data 6tatus report was assigned a sequence number, ·a number· 
. :. representing the office of prime responsibility {or group) at the contractor's plant, 


... _-~· -"·., the assigned document number, a. document title, a submittal. schedule, a submittal. · ·. · 
· · -~ - · date, and the contractor' a letter nwnber under which submittal was made. Beneath · 


this line might appear· 3 or 4 other references of correspondence from either the · 


.. 


-=- • · .••. -, c customer or from the contractor and the code indicating the approval status o! tha-'t. 
· · ·· line item entry. The standard printouts which were ueed throughout the progra..":l tor. · · - · 


management purposes at North American were (1) the total. list, (2) a printout liet ' : .. 
" by o!!ice o! prime responsibility ot all scheduled data, and {3) a numerical index · 


of all specifications a.rd reports. In addition, printouts were made of all open 
approval ~ by office of primary responsibility and a working list of data 
scheduled for eubmi ttal within the next 60 days. Other combinations were issued_ as. 


, .. ,. - . required. Ae, an example, in addition to _the total list, which wae printed and sub- · 
"·--. · ._· mit tea to the WSPO on a JnOnthly ba~ie, frequently the SPO desired a list of items --. .­


;~'''"'"· · which . had not ae yet been approved. Because of thG approval status -coding, by 
·~f:;;;;'""~ .. instruction to the machine, such a list "'88 made readily availAble. Conversely, · · · j 
_. : _ _. suppose Uorth American .lviat1on Management desired a list of i _tema which .required . : 
-~:~:i.t~.> ' .&.ir Force approval,, but h&d n21 as yet been subm:i.ttee, it was extreme~ ~imple 'to .... -· J 
;;:~.-i-~<~- f ~uce that information 1n a m:inimum of 'time. In the years which tpis system has _. 1 
".· . . . ' oeen used on the XB-70 contract, the volume of data and related corre_spondence has ·· . 1 
;,;:;"_,_ :· grown to approximately 17,000 entries. Recently, the machine instructions have been ~ ··•. · ~ 


:~;::/~~~~--- 4 


- · taped an:! the printouts made using a 1401 serie~ machine. An interesting statistic · ~ 
... -.:. ,.~>:. is the fact that the increase in volwue o£ entries hae been offset by the faster ·~-


,_ _ printout epeed of the 1401 machine, allowing mAchine coats to remain nearly the -~~ 
. ,: :~-~. _same aa when the program was started. · ' 
~ "':'_':: .f · ~ ·· · • 


. }_ ·=;-~;~-·~~ .. 
.... . .,. e. ThroUghout the development contract of the B-70, it was recognized that 


instances would arise when the contractor would sub~t so~cthing to the Air Force 1 


·-:·· for his suggestion and/or ccordination even though such data was not necessarily . . : 
"~~--",;·~"''- included &a part o! the contract data requirements._ It seemed iJroportant that :. · · - ~~? :_\·:". 
- ----~-~~{~~~- ' . . record o! such · submittal together with an index of related correspondence be main- ~ ;~ · · . 
·-~~;tt·· Wned, , eo as a result, these items were tllso included in the data Btatus report. _ .. ,' .·-.. ~-
... _t.f:cz;~"'· . --~--· . . ~l 
:~~-.,·~·~_;:_ t -, f. _To alleviate communication problems a -pian for scheduled technical meetings < · " 
~=:::~~X.· · between the engineering personnel of the eontra<:tor and hie subcontractors and ji.r -.-<~~:-~~_: .. ~ 
:;.-~:>> ... . -Force technical personnel was implemented_ • . Such meetirigs were progressive~ -· .. _· ·~ _-;~- ~ 
: ::~;.<~:-.;: :·. scheduled b.7 aubsys-tem, were held at . eitht>r the contractor or subcontractor' a plAnt . -;~·: · ,. 
::::,-·.)'-::_.-_,,ar at tbe sy8tem project office - included a minirnur.l of peroonnel, were accoupliahed -..:~'. -.: - ~ 
_:.; ;~.:-~: .<:~ -~- -~e or_ two days, were informal in nat.ul"e, and 'Were conducted ~ less b'equent~. ::, .-_,~{:~iJ~ 
-. ~,;-.\~:b.:-~b&n :~el7· 90 days !or each subsystem. At such meeting, prel.iJninar;)r drawing. · _,:·-_:-·: . .,:.-:~ 
• : .. ~ •. .·;.;· ... ' • ··•\•I.· ~ . • .. :~~~;:;J,:;:~.-~-~p~t~~·• _rough analyaea, and concepts w_ere discuSDed. Queet~ona were asked ~ ·: .. _::.-_~,~: •.. :~. 


. ' •. f • 


·. .... •, .· . 
. : . 


• -;T, ·' . ... 
·. . 


,:,. :.. • ,J ~;_,' ~~! I • 







i 


. ,., . . ~ 
. . . ' .. . •, -~ . .. \.. 


. ,· 
· •• : ,I - . - • .. .......... 


. ~ .. . .... ~ 


, -~... , 
. . ' 


.. . . ~ ,... 


·-
' ' 


. I 


. : ' . . . ~ 
. . . • 
~ . . . .. .... , 


• 
• :·.:~- J. .. : .. ........ : ... - ."' - .. • , ._ • 


. ·· ~i~! . ··- anmvered ~-n the epot • . ~oommend.a.tiorie a.M/o:r dir~ctions were obtained troti ili .-·­
Force technical personnel leading toward the ultilr.ate formal approval o! the · · . , .. .. 
applicable. subsystem or · COITiponenta therein, as required. The purpoee ot the design .· 


· . i ~' reviews wa..a actually two !'old: (1) The Air Force was always current in the design :· < · · •. 
.• : .techniques' being ell'q)~ed by the contractor, &nd. 1econc1l.7, the oontente ot a repon_.:, ·:: ... · 


:·:::.": . .....; : ... ::.~· ·- or drawing to fulfill a specific data requir~nt came as no aurp:riaa to the . SPO ._,..: ·.· . 
. !:·::/'~: when it was submitted tor approval. Thus the written correspondence "problem -.m.e -· - . :· . .. 


... ·' '· ~J.·;.-·.'mAintained at a miriiimmt. It 18 conceivable that had such · conferences DOt boen 
. . 2:· :~; conducted, end the exchange of infonna.tion. had been by correspondence o~, ~· · ~ -- :. ···.·.·· 
>·~---:~:-':' :'f·~":r: ;·· _current tab liut.ins might oont&in not. l7 ,ooo, o~t JO,OOO ontrioa. . . · ·. · · 


. ,, .. 


CONCWSIONS 
' ' I 


~;_;~~ :-;: .. ~· : .' · a. Today the B-70 SPO has a st~t~s report . that contains a reference !'or n~li. -~ "< · 
·.:;·";_ . ·.·: _:··< · every piece of paper submitted b7 the . contractor to the Air Force as well &$-n-om . ·. : 
-~· · :. · the Air Force to the contractor, and it i~ eegregated by Contract Data Item Number. 
/t> · · ··· The Air Force and the eontracto:t use the same information to monitor contra~t data. ··_. :> 


:~\~t~~~··:: The versatility or the status report is quite eVident. The B-70 Data Hanagement · - : .. 
. program conceived and implemented in 1958-59 is quite similar to the_ data manage~ . ' ·. 


· .. ~~~;:::< .... :··. ay!Jtem currently being implemented by the · Air Force. The similarity is evidenced . . ~ _; · . 
.... ~ ... :?..:<·:... . in three specific &reas • . First, the appointment of a data. manager 'Within a eysteiU · .. 
. .. project office ie a current requirement. However, since the inception of the B-70 · ... "-,:_ -~ 
~~.!::'~~:·. ·~ \ program, there has been one key B-70 aystem project office person assigned reaponsi~ .. 
.. . , billty !or complete coordination ot B-70 data. So'condly, exhibits prepared by the ~~,_., ... : 
'f!(fr.t?.~:.:, . P.-70 SPO to define !he eontenta of end items of data closely J'.e.semblea the doCUJnent~ --./ . 
'tji"ft<:!; :..~~ · .rrentl.y being implemented, which ~ceomplish the . same purpose. And ·third, the .. ~-~ .. · -~.-:.-: ~ 
"~4-ii\Pl~ ..; waiver or a.ll. data requirements, exeept those set !orth by line ·items in the contract .'::_: .. · 
·p~[{;;J~f\·~ ... , has become a st~ard of operation. . ... •· . .. ~ -·'k · . 
~/~~/;/· " .·= ·· b • . Sinee the B-70 is a development program consi sting or two experimental aircr~ 


-.:::~:\~~;-:·: with no follow-on operational requirement, a nd also due to program austerity, B-70 . ::;;: ... ~ 
~::.it.~:Et: . -.. ·, data. requirements and the distribution thereof is very conservati ve. Essenti ally .&ll ·',', 
·.;~\<.' · B-70 data required by the .lir Force is submitted in the format and content normall.y ·. --~ -~ 
"~~~,,~:: 0· ·; used by N.AA. or by NAA subcontractors. Only selected items of data · are submitted t.o .. : ~ 
,: .. : . · the Air Force consi 6tent with management needs. This procedure does not waive the · 
u ': contractor's responsibility for compliance with appli cable de sign and testing re- .. ,_. ·--~~:~:5~';, 
s~:-:~1':?,;;"".:.:·:-: ; . qUireir.ente and for maintaining on tile, r ead i ly availabl e for submittal to the Air · ... :~~~\: 
·<tJ~;:;:;;·:::;_ ' . Force upon request the Worma.tion trOlll which all ~ta required in applicable _. · . ~···:v',~{ 
··;~~'f'>t:. >·.·, government docuroents has been prepared. The B-70 Da.t a Program h&s kept the dollar· ~~ cr-f;~· ; 
' . ?;::-~vestment in engineering data to a minimum. It has prevented the procurement . ot_:, .. .. ·}.t~~~.~ 
~~~i[~!~l~'~~:~ __ unnecessary data by .restricting purchase to valid requirements &8 they generat•• ..... l~:r;:A:t~: 


·"< ·iDakee rea.dil.y available any portion ot .B-70 data prepared by the contractor rega.rdleaa·:;~~,.. 
::;_:~f 'Whether the item ia li.ted ·1n the Contract Data Exhibit. · · .· · · .· · : ; .. · . :~··;~ 


~· - . :... ·' '- . 


· . .... • • • .:. . l. ,- v . · . ,. . t' 


. 'J'"'. 


- .·. ':_ ~-· : .. : .... :~_ ... / '':· -·· . 


~ . ~ .:· •, . .. : . - :~ 







..: . . '. 
~· . " "t ... ·. • /. 


-~ .. . · ... ":;''o:·-~~ ~ .. ,. , .. 
. 't' 


• # ... , ~ ?·~ ' ~.~ . -~-


:, ~>:~.;_f>_J __ ~~ .. 
.;...._,.,. ,. 


,l -. ~ 


.• , . . .. 
-4 


,.,··; 


: . 
... 


:::.::. - :-,:,k"'-~~;;.i~):"':. ......... .; .' 


~;:~~;~¥:~~~~)~:~: . ·, 
t " .. ... . .. .... ,. • . 


·"'?'-~ : ~f.;:;:.~~,:~;;~-.: - ::; ,_. . ·~ 


. .. . . . 
":'·. , . 
T : ·• 


·:.-~ ... 
. L · 


. •. 


' ' . ~- ~ -~ -· ~ .. 1· 


filtf'E·~;";;~· · ~- \ 
._..; -- .,. .. . . 
f_E.~)~.; ~:·:m:' . < 
:1..~.1~;.)5~.~--~::; ~· · .. ~~: -~~; ... 
-~,s~;a~ ..... ~;,._- . ... : . ·'It 


-~~1~;:-:~I _: ~T~~ ~~ .... · · ·-~ 
:tw::wj~~~:-< >: :.:•:·..,. 


i~~r~~:::·-: ::· : 
t" -


. ~: 
·' 


:; :-


1; . ' · 


7 ; \' 
'· 


-. 


. ....... : 


.. ~ 


., / .... 


.• J 


..... • .. 


... 


- ·""':'~·-~ 


..... - -~~. '. 
• ?'\ . .. : • 


. . ' , ... _ 


. .:. .. 


- . , ... "" 


,; \:', ~ .. 
' I 


-:. ''· · 


. ' .: r r: 


·-


..... _ '~ 


.;: .. ' . 
_ .._ .~ 


'· . 


· '< . 


•. ~ 


.• , .. 


..., .,., .., 


' •'. · . 


VII. . LOOISTICS 


... 


.•· •.· 


•. 


':- ·.· - -.. , : ~· 


.. 


, ·.· 


... . • :..e.. . 


, ..... 


. . . ; . ·~ : 
· ... . -; 


·-


,, 
. ' 


. 
:. 


·' 


. -~ / . ~-


~ . .. .. 
' · 
; ~ ... 


·:'/ .-, ' : 


......... 


• .... ··j • ~ ..... 


. .... ~ ;~ 
\ ·. # ""' 


' , 
. ... : .. .·· .. .... _ 


. :, 


... ·'::."' ' ., , 


··., 


•· 


I! 


· ... . "'· ·" · ., . 
-~· 


: • 


.' 


• . -.• 


,:-.. .= 


' .. 


•· 


· . 


,.,. 


.. 


. ~ .• 


.. ·. 


·: 


·""· 


.. 


_, ,. 


·-~.-- ~- ;.: 
• . 


. · . 


'· . 


' .· 


.. 


. ~ · 


.... = 


_.,. /· 


·· ··. · 


-~ . 


.. 


,. 


' • . t . 


Ji . : 0 


,t·~·- -~: 
,? '• ... , 


l, 
. i ~ .· . ~- . 


., ... ...,_ .. .. 


Ji>·· 
.1>- .• , 


' .. , 
·. .. ;::;~-:.::~~~---


-: .. 
.".: : .. · 







1,. '-' ·\ I ' · 


' . . . 'i:.--.· .lS.. .. .x 


. , .. , 
. · .r-, 
. . ' ' ... ' .~ 


. 


VII. 


··.· ,; ,.. .. :, ·">· · ·· 


.. . . 
LCX}ISTICS 


A. BACKGROUND · 


. .. . .. ·· Like the· contract n.nd manuf<lcturina effort 1 tho procrru:1 di.roctor 
:·,/:., . -:~--~·:·.recognized the requi.rer..ent .for the initi~tion of Loeisti cs Support planning 


:· .. ~~-~:~::·.,::~:-~,: at - _th~ inception of the rleapon Systc=, Prof;ram. 'fne Aeronautical Systems Center 
..:·._.;:_J;.~:-~:..:~: .:.;:< SU,!)port office was established in 19.58 utilizir.e /.SC and Hqs Al-~C personnel who 


-. 


·. ·· :;~ . l'lcirked directly with the vlADC D~vclop::K:::t Z.'1~ince:rin.~ porsonncl in establishing 
· : .. ··'-':·;·~..:-;.;.;(.-.·.the desian criteria far training devices, Ground Su!Jport :Equipment and the \-l.S. · ;<· · · 


· >· ,s ·.-::·, Data," Spnrc3 and GSZ provision..ing criteria. As the progra"'il progressed, ·the ASC . 
-.<',._~ •. ;.. -~·· Support Office was e;...-panded to assu.-..e more of tho px-ocrar:1 tnanil.gc;o,cnt and pro- .· · \.:· · > 


.... l .. _ .. visioning efforts 'with the A.WC pcrsou.'1al doih~ less of the management and tl.ore .. ·. 
· ::··::;. :.'. -::of the eng.1...'1ecrina effort. In 1961 t~e E~s AKC per:.onnel attached to this SPO · · · 
·.·, .. :·:-.-:: . · _were Sl\Al>;A l-mo established a. l.ia.:1on l'lithi:1 ~he SPO initially on a coordination · ... 
. ·:", :.~."·,::;;:.:: . and planning basis. In 196.2, the PrOr>:"~ Direc:.or r~cognizcd that under an 


austere prozr~~ the .AF as well as the~contr~ctor could not afford a duplication_ 
.. ,_ /'': · · · of personnel .asoi[;ncd the support office for accc=.~l.ishin:; essentially the ·, ·-.. 
. ~;~:~_:{~::~i.. s.::J:le pl.anr.i.ng effort. He, there!'ore • . o.d::..:.:ristru.tivel;! established a singlo 
~~::"!':: ·~:z;.- .- · administration for support office U.id<:l' t :>e Sa.'"'l ;\.v::to•rio Lo(;istics Support 
· =: ·:.~· .. · ... . l·!anu.ger utilizinz both San Antonio anC. :~.SJ S?G p.z:rso.'1!lel to carry out the ... ·, :·i·' -. 


... ~~-~-;:"~ . . ~ XB-70 Support .function. T'nis consolica~io:-. of c.;:'fo.:-t and perzon..'"'lel resulted 


.. 


~.,;~-':._.~: •. . · i ·in . so.-:.e reduct-ion in personnei/discontinuur.ca o~ ciup2.icato· c.!" forts and a -~ · · 
, ; ... ~·:;,-: . ,.~ · .': closely integrated and rapidly responsi? e orcar..:..zation t o the several program .' .. ~.~.- , 
~;~~}..~; .: · re-directions. A\ single set of operatior..ll procedures were established as _ .. - :·~~:: .~·:. -
:~,].;~~i.;:!.; _ .. ' woll as consolidated plal".ni:1G and repor~ine syst~::; such that facilities, · _..• .;. ·' :": .-:~: .. ; 
-~-..· -=¥-·~;.·:~~· ~;_ Ground Support Equipme:1t, G?AE a.'"'ld Sp~cs were . prc~rr.:ncc and u.ci.~stered as_;: · - ~Y>:,,:-.:;.::. : 
.;~~:';5.~=~<- .. a un:i.,t. An outstandinB exa.'t:)le of the be:-oe.fits that r3s~ltcd i'rOJl this ... ~ . -;..~.:_. =· -~;~:"-~ ·' 
<.")'-'1~•·1:>>'7 . . '~ h th 1 . . . . .. "- d s .... ~ . t d ~-- ·- ..... . ··:.. ... : 
·.'\t~ik'~iL· : . .-.... . apl""" oac -\'r.l.S e ·p annea· prov:uuom..n3 o~ ~ oun uppol, LqUJ.pmen an . ~·~nu- .: :·. . -·: ·.:.>·· · ·,: 
.'~:~~~iti::'··; .fa.cturing ·Aida . which could }?e ·.us~d during thG tla.."lufactu..-inG effort and ,_ -<-~-~:;··.·:~·; · < 
;p-~i~'?.1':: ::-;.~ . tra.nsferred 'With the air vehicle in s~?IJO!"t of the .!'light test progralll.. · ... .. ·- · · -.. .... ;.:-:-'··-J-·· · 
.:Q"1;.t~ :!,.~ ~ .: . ·· Furt.her, lll£lXi.i'l'o.l utilization was accotnliched o::' e:C..stinJ Government-Furnished · ··;~'·kZ(: , ·,.,.- .· 
:;,~~· ... .,:...~· ... ... ~-~·...,. . . . •' .. . . • -":""~ .. .;; . . 
i;'',;;;,, .. ?.}i . , J>ropert.y throu~hout the progra..-n. :. Of p;u-ticula..- note l'/J.s the ability of the -. · ·. ·. :· ~J.k~?.· 
J,.~~E~.';;,,' _.: ''Joint ASD/AFI.C Office t.o e,.'1ticipate rr.~ .. .-1\:f.::..ct~inL dif.fic:;ltiez and resultant ·- . ·::; .. ::'"·-.. · · 
: .. ;···;/ '::>t ·' program rea.l.icrunents in the provido~:L16 of spares rcqui.r~;;~ents such that ,· . 


.. ~. · .. spares were not overprovisioned, co:-dir,..:.:-o.tion cha:-.g(;s >i~re 3..'1ticipated and . . 
·--·~·,.~,~::~~-:".;.~·. : engine -support requirements l-rere kept ir. consonance \-r.j.th the air vehicle pro- ~ - . -.~~':-~':: ·· . 


. ~ -:,-er~• · 'lh~ _ latter 'Was extr~el.y di.f.fic:.llt since the en,gine co~t.ract \·lith ·· ·.--.~~>.- · 
· i'i-~:r!&::+:- ·,, ::,~~~ ~ncrtl Electri.c was independent of the p~o co:1tract and yet \·:as dependent · .. -:.:;,::::-~;:,-_ ~- · ~ 


~·~~~:;;·,.:;\,lpon . pri.M contract program progres-s. f'roof of tr..is ca:-:.'oin~d program manage- : . '- , .:.,:-~r.~~~:.:-r : 
e.f.fo~ . i:. illu3,trated b~ the .:fac:. t~~t at the tu;e .of .tho 3rd air .vehi~e . :J~;}$.~~~1{ i 


....... ,."T~"''I'"m , the closoly mom.torec. lead t:une from neea a.ate procurement . o! · .,_ · -: :.~- .,;---:·. · 
. - . • . . - ' ., . - f ·· .. <·' . 


=~·: ;o~puJLtl ' spares rcsul:t;ed ·in· a very .·ama.n qw..nti ty ot . excess _3pares and such . . · ·!:'f. ·_·_. · :J~, · ·. 
::~!I.A.f'~·-~~·j;l ... ·only in the economical buy catesory4. '. Consequently,·· 'With the cancel- · ~~~-::;~~ ·:·, ! 


A/V 113, additiOMJ.. spares procure:nent· ~ere virt.w.ly nil during the . ' x.~;;-;:;.-.· · : 
~4J.tt,~nar· . of 1'J..ying because the deli v'orcc. e~:'les plus the austere spp-es · -,:: ·jt .·.}!t-~~~i 


.. ,. • ... ,. th 2 A 1V . · .. _.. · <'t · · ' • · · · - • .. :i;. ·,.,.. · · • wer.e ~eq.~-.v .or_. e >./ progra.r.l~ "·:~'nr · · . ·' -r; "=·~-- · ·~·::~·->. ·,· .. . : ·.::.· ~,. :::: ·· ~ .. t ':::':-


:-v"'·"->-:-_,..,~i, ~:~i~~\t'}Ir~?:~(~~~,:Y ~; : .... _,. ::: t~;;.:-: · · ··.;. : .... >~~~8}'i~~~· ;/,~ 2:\{'~:· 
:~~·j~itl;l~~~~;,;;;~~"~·'·· . . • . . -~·. ·' • · ~ .. > ·: .. ~ . 


·~ .. :: ~ :~ :·:~.: -~~~:·~~:..~ .... ~~>:·~:~~.!;!·:{ ::.' . . ~·J>·-i .•:--...·:~~:!.'"i:,'t;::.-:.4:1~.=· ~ :: 


,:x~~,:~~~r~;f~~~tk~;' 







~'4: "'· ~ . . l ... ' :.~: ... , , • • • • •• ~ ~. _ .. -~ ;. • .. ~ .. • \ , -: •• • ' :· -.: ~ • • - y '~ c . 
. .. ·; <! .. ...· "' .: ': . ' . -.; ·oc' .: . · r ·_';~. :. ~ • , , 1.. ~ ,.,; •:.'·_:.<.:.· _:_:-_.:_:~.~-.;,· ~~' ..... ... 3"-:.~--- - ~ .... ,.-t.:· . ~.; ·; .. · ~ _; ·..-~:· ' · • __ ,•~-:.. ~ -- .. .. ~., · 


'-~ . ..... :...\· .. ·.;. . ::-~~ -l. " :;..._ . ...... . ; . : .. ---~-- : :: .• ':. ' · 7, .. :. . . ..,.._ ·· . . . .. . 
"""' .....- . . ·; .. •. ~ ..... ~~-- - ·.··.·. _ ...... :_...,.-:· .. _ ·.~.· . / · ·~ .· • ··. ............. :. .. · - ~ ... -:· · · ;- ~ ' · .. -.. ·· .. ·. , . ~- . --~- . 


•, ;~:.~ . .;:_:.:>: ... ~ ...... ~ ! \·'···· ..... '-= · ·:-.· ..... ,. :.~.· . · '· .'• .. "'~· ,_,._ .· :· __ ; ... ,....----"r" .. ;..__ , . '~~: . - . -~ .. -.... - . ., .. . . . . . ~ 


·· .;' :~·-/.~ .. ~~·:_ · ·.·- -~~ ~:oo;~~usr;~s ;; '<1 ·~ ·. .. • __ . .. . · · .r >:;';·; .. ·· 
t.: , __ , . .. ' .. . . . ... . ~- . ,· ' .·. : . .) .~-~ 


. ..-c-:~ · . : ·. : ..... : · .-· . ...-.. {. . It i~ quite evident· thc:.t (~) the . excell~nt support j:,rovided ·~·· .. : .. -.'~: .:"'·. ~-. 
"· this co.-~plex Research and Dovelop.'":1.~nt ~ogram cocici ~ . projected into the > -:. , ;~- - · .. 


·.·• ~~ .-~: ·. '·timely t:ransferrenco of · the 1·Toaoon SyGta:n s~ppo.rt from the ·developr;1ant to .. 
: _: .. · .. :.·\·'~·': ~,::.·t~e , Acquisition phasa ot the.program ·'With no ciisr-1ption or proviSi~ · . .-.· ·.' ~\_r.;{.:: :·~:. :~~: ... 
.... ~~ :-· ·._· ::t'.'-~- O.elay ·~nd (b) that there is no nece3sity for ::.nctep~r.dcnt ASD/AFLC ciuplicate -::::,;:· :~_-; ... ~ =-- ·-


.· :: . . ; ~..:;~.-: ~-:~·· .QraaniUJ.tit>ns 'Within . a vreapon System it' tho joint objectives ot the AFLC/AFSO_. ··_·-r.·· ··~ · ·, · ' 
·- ~·: ~r-·; ~- ·o:rg.q,niz.ations can be accom:olished by a single office responsible to the ~veapon ':. -~:. ··~ 
. · .. ,; ~;. ~: •. Sy$e;u I)4-e~. . _ . • · · ·. . ··,, .: .. , :~· ·c;-'· ,; . _;_o·~~'(-.:~ . . 
•.: :'"'\.·:"'~.<~~:C · ~ ; ' ;~.;; :: . . .', ' . . . ·. . , I 4 • • •• • ,... • : ::'~. .•. • 


;;; _.:;;.; ... ,~~~ ;~~~x- ~: . ·.: ~: . ' . .. 2~ . . ~~:the . ~ception ' ~f a. ~!~a~on Systen ~o~am, logistic~ ~etio~ ·:~.: -~· ~ 
. · ~ . .. :. · and 'l"espons~bi.lit:Les should be ·establisnea at a ~pu~y Dll"ector level rn.thin : ::...; .. ~_ .. -. ;,, 
·; ·:· ~~·.;:t>:· .:.·: • tq"e s_po. : 'Ihls .is essential ~o insure ·th:lt :rr.aintcn.1.."1cc, supply, trcmsp()Ma.tion; . }~:.:,~ · ·: 
:: ::_·:~ : .. ··: :>·.'tech; lllanual .requirCl!U:mts · anci ir.;plicationa receive propo:r consideration during ~' ::'-.· ~ · ·-~·.-:" 
-:..·:,.~· : .. :.~ :.:c.; ·.:-~ _-·earJ.y design, .development, te:;t and ;;roC.~cti~:l . phases 'of the progl-'J.In. In 'view,_ . . :---.:::· 
/::: .. >,··~ . · of the ultima:te .role of AnC to proV:..-io "t-he ;·.=ea.por. Lo~istics op~ation, the '· ·: 
· ._:;~·,<:":·. Deputy Director for logistics organization o:; tne SPO should be staffed by . .. ··-· . 
:..._·r:1:;.:r.~. ·~;.: ·; AFLC personnel i'rOD the ve-=y beginning. 'lhl.s organization should not be a .:.., _., '~:'.<,": · 
.;~:!:;L,; ;~~'· •Jdot"t,ed. lincn organization on the S?O c~··~::L"liz~t.icncl chart. They should 'be_.-..• i_~•:::~;~r: 
_;~:~~~·~,;~;_~ co'nsid-ered and treated. as f~l8<fccc ·~,r::.r :nc:nbC:rs o-f the t$Cllll • . The Deputy ·· .:.;: ._. .. ;.~: .,,:_...:· ~ .. ) 
[!.~~ ... ..,. '~"' .. ·Director for Lo3istics should have cc;,~,,·nl anrl autr.ocity in his field and . ·~ ' .:7. . 


:~~- ·i1::7~~..,.::should .. not be acting in a li~ car::..dt:.. ~ He sh~:1ld have the . ability aru1 th~·:"'~~.£~·· ·; 
~~ ·~-n: . . author~ty to speak fo:r AF"'...C ar.o ans'l:o~~ to t:1~ $y;.;::..J.:: ?:-ot,T<i!il Director. If he '·•: ... 
~;~~~/·~· ~_and the System Pro~am Director do r.o·l. ;:t ··!"oe ot. ·a' ra,;i~or area, then 'this ce.r- · .. :·'·~:;~~\r :: 
.. ;'>.,.>~g;,;.;;;~:· · - ~·.· tainly is a quos trion to ·be resolv.ed a :. ; ....... ' ·. C.o;;..-. ... ..._.-"c-t.o-Coor.lallci level since ·._.·, ~ t· :'·~~~~t<;: : : 
·:: .. 1}?;} (:·~. each C~ has its n,U.e.s, regulatior; ~ . . <:.:.:.i . opc:-c.:.i:1;: oroccdures which obvi-. . , .:::··_, :.c.£:/.t-,;:~:;: '!~ 
."!''l'fjjt!j,'-'":r .. 'rl.;.,. A ~· ., • .· • • • ····tf"'"' . :-0:0~ .._. . . ;'}f:r,.;.:·;~,;~"-::;'· .. ~~ crea.tect_'the ' impasse. lni5 Dep_u!:.~r-·!'or ·tos i:y:.i ?S - o-=~a..-rlzation should ~~ .: . -~~·-··_. ':~,~':~"- ; 
-~~~:·~;;-_ _: _.~u~cnted as req?Jired. by AFSO pers.onncl -..:~cv.:-::· ·;:.:~~re is newly developed1 ;' .. : '., · .. :.;: ~·· .i.:-;.·~ . •.. : ; 


:i1;-~~~'f.·\~. : .co;:,ple..--: GF.AE· !'or which Al-"LC has no. ·e.xpcr:.ent:c ;,::;,~ a~ ;:so to fUlfill. peculiar . i--. ~,;:·~f.t;0·: ·. ; 
.,\.,:.:·~"'-·- · "' .. ·-- 'AGr. . t "~~- h 't ' fA'"'..... "' ' ... . b r· f · l,r . . · ~ · • . r·£.~~;7!-t,-. ~ ~: . .:.. reqUl.rcmen r;. .n..> ea.c ~ em o >J~ co.a •. :...:::ur.:l ... :L0:1 eco:aua ~ or ,·1ea.pon .. ~· .. ,;:.:- :_._ :~ :· · 
"'i·'(;·~~·> l.~ ~ . • .. s t A r.rT I" h uld • I ' li ' ., t all • " .. .,. .·-.. . 
-~~,~t~lti.''i.::;~:: - >ys em usa, J-...'J..A; s o ~sslZ!le respon.;.~oJ. t~· -.:.o ~o::Q ... e c ret:l.1.llll.nz . . . , .. ~· · __ -.:.;::·d?;'·1 
f.~~·;·>~ogistic3 tasks. The SPO Deputy Jiract;)r far l.o .. ::s\.ics ).rould operate under·. · _;,_ ~ . ;·~ : ~-~_. · · · 
~~~~'?f~-":~;·«·. the ·-current austere ASD provisioning e;..;ubit.s. .A~ ~:'lgince-=inc desien and ·.;.' : ~ - --~' · 
~tt_,...~oo;::.~ fir-... tft' •. ~ ... J • . •• 


. ~ : \"·~ : · · .· . ~ developrr.ent progress and subsystem co.:1fi.:;t:.ratic::.s t...~~ approved to meet the ·' 
( · .::., ·-: . SOR, the loGistics responsibility for t:-.ese su'b~j·s"t...::.":ls would be transferred .~ '!,;·,_: .. ... . ' 
~~;t>ik•;";~,_~ ·. ,· .. :-:to "t_~ particular IH/A.".A through the SS:-r. to cstc::,j:i~!: the necessary records '·>":,_.~_·;_~~~::·~.·:~.~-'.:~.~c_.·, _ ,; 


:required for Air ·F.o-=cc operation. · .-'l"U:~ tr~sfe:- shocld be on a progressive , , ·-· .. 
· ~bll.sis and not noces.sarily associated tvith .:m oven-v !.uch as category testing. --:. _.;.~:~ .-~::,::_:~ ~ . 
· 'fne ~ e::n config\ll"ations not roeet::.he .S0.1 req:.ti.r~.o.er.ts HOuld be listed in · . .- .. :.:~~r-.-~."i;~: ' . . ..f... . . ' .--··· ;····' ·''<(,:.. \ 


· AFLC, tra.nGfer Asreeme.-"lt and t~o loGist.ic5 r vsponsibillties would be · ~;,, ,_.,~::;;;~~~:0 ' 
.in the SPO unt~l tho co.n~a~ion 1-ras app:ov~d anQ ace~ptable to th~ t:;,;y;~\. :· 


. Command. This vould . c~plet~ : the S~ logJ.st~cs operat7on and the ·.·.:<}:~'if(~· .. ·· 
.would have all necessary ~ta T..o i'uli'~ll the AFLC logist~cs rcspon- · · ', · ~: :·~;:...: · . ·. 


'b:ii?•'-'·"-'-" .. "..J! . tp the ope:-a tin¥ ca:nmand~ ·· .. Si.:.1_ce Ar""L? .. i~ pr:i.rr.JD.rily 1n· t.he lo~st:;s ;'.:; ;:~?~;~:;~~~:. :,: 
.it .!?ecms tha~.~ the bulk of t.•1·~ lo~st::.cs talent should be J.n AFLC : . .::: . ,,. : -:~:~:.::;::; ·": 


.R&D taJ.er,t -in AFSC. · It AFLC . is "to inherit t!:e :res?oneibility _!'or · · · · · .. :}:.-.;2"'..' ;~. 
~~~~~:~~ .' _,silppon of a l-reapon· --~st~~: U1c!l it r-~~cs · ~cnse to ~y~ AFLq iri th~ .. ::~·: : :;~t~~7):.·: 
~~~~~~ · ... ve."Y .. beginning, · deWlop:ing t~e plans and procedur~a ~at ·,AFLC · -·:::.~~:Mf:~:.~~~~-


. tO'':tW.tili . its respootibility to the . opera.:ting ~· . . :· ~- . ?~:::;-; ... , 
~ 'o •• :,~·. ~': o' ' 0 <· ~ :_ .. ~: .. 'r ; ~.~.· :•' • 0 '· ...... 0 / ~ 0 .. r l .... ~· • • ...,... > • . ~ . 0 ', t-•: .: o ' ' • 
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::c.nl)O\'rGr \'l.:l t; onc e~ mor ...: rccuev:i. .:;,·; --:: a n ~·.r a\t:5r.erc loo!'.: vm s taknn to f •' 
kuc.;p co:.; t s ;,~s lmr o.:; poc~ibl·.; . 'i':~i. s i nc.luc\.,;d ft<rthcr ~)iiT.;)lL.'ic:.~.tiono : } " ;.~i 
of dc;.;i[.?.1 , tooli;:~_:; .:md a mod:;l ~ . l.)p ap_J:·oach to .i<.Lbric.:-;.tion tcchn:.i.ques, ~~ ~ .~-· :.~··:; 
Gy~\.(.;:n. ti•..: vclop:.1·.mt~>, etc . I1: c.:.·ly l':fo3, ti~c COJJwland~r, i1fSC , directed - .... 


· ~ concC;ntl'.:ltcd u..nalyc:i.~;,; of tL~ :r. J.rJ,<~t:;cn::;nt r.:~l·n.nr,..:;mcnts _ <::.nd procedures · . l-,. ·• 
to best rJlCO't. 'Lhc s:;Jcific req·.:.ir.;;nent:J oi' tl1c r.;.-.70 p~·or::ra.m. ·lls a. . · f·, -~ .. :' ~ 
rc:;ult of tl1i~ ~x.,- ;_,y-~io, the .r;:'n,s~~;crr.nn".:. of. the prce r .:-:.1 b:2ce.rr-.e rwre like · .• · ~': J ·· 
that of a :::;pcci~zcd projor:.t. r·<:thcr thw.:n the full m.m~gc;twnt requirorn~nts ___ ·. · ::...:.. :-'!\:,_· ''j.J 
of a v1ec.pon sy3t.cJ:J. Ot~er tl-n n nurr:crc.:w sci:0duling and pricing oxercisas .~. - · ·~ ·· :; 
and 5 months of concentrated :;t,uti.ies of <m 1'.5-70 configuration (Nov 1 961 !~:_:../ . ,· · ____ : :.;·~· 
.:::dl Fcb-Jl.l.i"JO 1962), tho 3 air~rr._'t prc::r<.1:1 rc..mJ.incd st~ble until 1-farch ·. ; , -~-~ :· : ";;;;:.,:.: 
1904, at l>Jhich time the ·i:tJ ai:::-cra..ft .\-rlth military aubsystoms '\>TD..D tormi-· .'>~' ~--··:: ·. ·.~ ~" 
ne.tcd. ':: · \~ ·~ ·. · · "! ' ~ :.~ • ;, 


···' From the tlJDc tho f1.·7Q cor.t.-act >.'.,; ~;:ardod to N;,A in Deoembe,; :,·~: :j· · ;: t t::\) 
. 1957, the program )'ln. ::; be en sul5j<H~ted tc: d.J,.O~t continuous GXCl' ci8ing , ··-~-- .' '·~ .... ::--:~~ ;,,.:;.?:.~i.~ 


.and t}u~cc.toned or actual chci~,_v> n.. Du:dne . this period , there hJ..ve qecn :' '' ":>.':~ t ·(•-\· .:. ~J 
r .. a minilnum of seven I!k.'\jor ch &.r:;: ~~; di.3tir:guished by for:r.al osta.blishment~·-y- ·'~-'~:~ · f{.:-. :·/: 
. · 'of n~~-; ~chcdule 0. end prot;ra1J. d~.(iniLiu!-1~ , ~10 o-r. her pl<ll'1l_1inr, and ·. ; ··~;> .. · =· ··.'-~ -> _.:i·:: .:;~ 
, ; scheaul~ns cxorc~;;es lTere co.rrj ac; ·o l:.t oy; tnc. contr<J.ctor ~n the por1.9d ·. ~; · · .. · ·· ~ -~~~ ,;· ~· 


. , ·• 1 ')60 through 1965, and~ j)~Ogr~ f>l"ici~:r ~:-~ct'ci ~>03 \.;e r e COl ;ductcd, by :··~· -. . : ::-: ~_'::~ 
,~ tho contr~ctor under t r.e one . :,i~· -· l.J :rr.s.- ·i-:.~o(~J-':2~\·. Fr om. Janua1·y 1961 to ... ~S ·· ~:~t'";~'·;.~ 


A!'ril 1961, the co~tractor s;/:v.:_;_tr..,;-:! ' l; p··o._;ratrl ;uans .for tho ~ aiZ.... ' ~ ,. . · "-'G~;r,~: 
plano program v1hich evolved J.' ·,,li· )G C:j f~··~:·r,;:~_t ~cl:8dules and 12 total ' ,; . .;;f.: .• •.c\! 


. ' .. ' .... .J! 'ti 
;~·-~ l . Yd pl<::i.."l:J • . In audition to t.t~ · ····~.:p•).:,': ;_j;,j, :~..i.-L:.ies ' \•/.ithin the Jlir Force-~ .· ·- · ... -r.:~~ ..... :t-: 


.. · the accowpli ~r.u1:;;nt of such · n:1 ..... . , . .- : ~ . . 'r'"'. ,; _;__,1vol·:.:;;d contractor · mo.nage...; . ··· :. . ··~·. ~:-\~-~~;~,.Oil}-' 


.•. 


• • • J. ... ' • • ~ • • •al ;J.• :\· ··; · '•.,.:\·~.,::;91' 
mont and spoc~ c.l~Bt- pcr:;cr.:.r~d:. : ·' ... · ,. ~:, .:;,; .: :: ' .. :-.: _. ~-:lcl.nufacturJ.n~ , fu~anCl. ~-.- · .. · .. r.~.:<- ~.: 
Md matcr i <ll d.;part;r.c:ni..s pl<: ;,: i.- .. f~Y ~~u:pr-,:·: v~- ;·,1; p.;::ople i'rom those and, - ·. '~· ; -:" --- : t!~·\ _..:: 


l h ·,, • "-t• •. " ~ ~ ·.. • ,# r":~,;.~: 
o~:. a r groups ~ , ._.-'- · --. ~·· _ · .- ~ ·.·~ ··~ 


I:ll<)Sl J th3 contra.c~ ...... :c· 7 :. . . G:·w,:,; ... ; ... :.~:=-'- :~.:.ruc·~ur c , ba~cd on a ·-._:.~~-;~~::_:_:_;~·~)~·:~:~·:] 
ftu1ction<J.l cor.c.:.:_I)'(. c<.!J.--:,; u::~c:r ~;c;r,;·.:.::r.;r- !·.:;· c.i. ~ ,Ae and DOD bccau::;c of thG ' .• ·- ~-~' :. { :•;_; •; I 
::;uccc.sc ol. proj .... ct cr:i.ontec!. o:t !'<•.;:i.~;~t.:: -:- : .. ..Ltl ·:-ill: nisGilc pr ogr a:.i where ~. f:•', : :;>,< ;· 
~·,ti_ck r . ..;.::..ction an d. t cch.'1icU. .:o cll:.i.~;;.r..__:·-:;r: ~ . ·.-.-c~·u the mo.jor objoctiva;;;. - · :,.·- ·,: ;~-:~-- '': ·· 


.ln Octoi::~ r 1961, after MC)I'!Y ·di::.cu.s::r:2.:l&) t.li ~.- co:>t.ractor establi~hed the· ··. _.,.-~ __ 4f:~~ _.:·_:_.; 


S-?O Di v::i:::" o~ 1 ::::n:::: c::,:~:.-.10 '"'" co the SPO thaC a oigrUfmnt : ~ , : 1,21;,, 
firs t I.J..izht sci:cdule :;lip cc,: .:..(: J.J c:cp.);;t(~(; due to the .funding ceiline . · · "-·' -~-. · 
C "' '·'l?ll t' 1"o · F"-' ·~ .,.,~ ·' ·- ;-. r> -' - ... .. ... n ~ ~ · IY> • -~ ... ~ -:; -·"" ~ of ' ··1 j~;;. ""1 "0 ,· . :~M:·~·_-; ,:_ ,,J • r ' .J.J,..., .: • .1•"""' \.. •• - \..\J ...,,.., .l l ·· '-'u- .._ . .. ..._, -..;.~:-~!'!y y • u • V .I. ~ ~-;,~h· · :·~ 


Novc.~;bcr 1962, t..l:.:l .S.::c.:r •.. .:.2.~-~i :;f t. '·,o :.::.1· ::c:~<.d wa:.> advised -::.hat the first '~.-'{';·;:• 
flight da .. te ,.,·ot!.ld Glip d~o to ..:l:~:-~·lf,<.c··~·=;. :··. !""- ~~ ':--:•c:.::_e:~ls ruv.l fund in~ limit a- . ·:•:l,-::\ _; .. : 
tion::> . iJ:J J<nUC\.r':f 1963 , tho ~-'.:l( C.'-i\;_;_, _ _._:_r.:_: h-aci rc<:cr.ed ~; ;d point l...-Mre ~·,../~ '·~· ;~:; ,-J•"' 


,, ~ot t1.1t~1~ ~~~,c~/::V:· '·,lJ~,.~~J.· nc;;~c-1 "'uc;:·:o('1·-:-1_~:·~~:c:t~~:~ ::.~~~~~:-<?.~~ :Vhe'1-~ r5 .... z-:-~.o~!·~cfderenoe .' .. J- · ~· •· • - f.:;<'>~; 
V V ~/·4 •• J "\...:.O.vtJ C 1.,,.. - , ,.,_, '*' ....... ~ v ... ,J V ·4 - 1 1 -l •I.J L V - .J.. \;; - "~A ... ~· •', , · , •. i'..,.l.t~ \ t ,• 


f;mdin:; r .J.tc, o.nc. ;:.,':J.:;crb "'.:.h.;, Ul'\>~ i:;:'-i\ifl.O.~.q' impact. :·lithin t.ho Los Angoles .: ;·.· .. r·-.;~~:·:! 
Di.vi ::;.ion of lt\A v:hcl·e i ·l- v1as i' :::2..t t.h<;.t bot ter cor.trol CO\.Lld be mw.intaim~d. ·· t& > .f.}·~·:· 
A~J a result ~ a nu:nbcr of key L\A :)~ rccrult;l \·:,:;rc ro.-~ssigncd to otl;1e-r ~,;,., · t:"~· :::~·.; 
divi~ion:.;. In~luded vrore many · engineer:;, p3.rticclo..rly acrodynamicists· · A "· • f;··, : :;_.-
and otructur.U encinecrs. On 22 FcLrua.i.·y 1 563, ~3.5.8M additional -was · : · .: r; . . .. . .: . .: ... :;~· . :! 
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rclc ~t:-;cd <.:;:~nin::;·i:. t,:-.e 1"'1 1963 fu.; · : .~.: .· : nnd ·,·zv :c!~ ;·:as ~-.:::ai.n resumed on the 
.:·.2 CJ.;d ~~3 ;Jv::; on Cl ::;clb:iulc t .. t:·, ;.•..:i.-.J.d !.:>rov.i.r:u t~H~ grcn.to!:.it overall 
}Jro.:::;.~;.w-.1 econor.g; hu:;cv..::r, the r··! ·_:: _,,:;.;:·e o.f tl~c .r c1c.J.scd cne inccrs ·was 
Y<-;l"~ :<",.lilall. Ex:pc _·:;.c-ncc wlth 1:1· :·.-~ f'· .. ~t.· lrlr.:; p .::rconr.!..!l w.:::.s not a s bcJ.d 
ot-:c<..u~o 1r.ost of t i1o::1 h2..d bc;en r·)!..~,:Krl c:1 ot.b:..r effor t ::;. 


As the m.::._:ni tucie o f th0 s cl•cC:u.lc ,sl ·i.pr.;~cc i ncr.:::a::;c.-: , the re-
0ult::.; o~ the ~u ~tcr.::: pro:,~·.:2.ill "t__.., t:;.r;. : ~: .-J.:''-' -::-.d.dcnt. Co:nbincd vti th tho 
:;!Wl't cu t .:..s~;cral1ly r.:ctlv:>ds hor:::: .:t:..i. J :r L:::<pJ.oyed to mir..ir.: i~;c shov floH 
t:.t.: .• .) 1 ::,;10 r.::: ::;u.l t:::; of Llw cur ::Ot.i >~.;: :t. of e0:: :.;...:::tr t:.'.:.cc! ho:·:-.;ycono ~truc­
tnral s:r~t-';)IO devc lop:.l·::nt n.nd fl.:. .; .:.. . . d n.:. ·vrc- :.:;·.:!1: :::;c :: l.ing t~carr.o ovcr­
P~\·~~"· · ;-,r:, and tho procedures be:c;~l.~;:) or;-:: of ,; ~<i:- ;-,r;J-try due to th<.; lack 
of.' r ccourcus . In c.:::.d y l·!::y 196::>, ( -.. ncr::?.l ~1vl~--=--:0Pl~ ci~n.irl)<i. .m Air 
Jt;.;..ff, on ~ito rovioH of tho Y.r: .: ~) :)::·:l~/; t.i ·,;::ich \i:;:J presented to 
L·. · Zuckcl't on J.? ;.;..v. ·~eain, .' t ;-.<::> rc<·o:r,:1i~~cd that problcn1s s t ill 
cxi~tcd in f<1;brication , solutic::.; ~.~.:re ~un . .::wli.:..t ha.'Jt~~rcd due to lack 
of re ::::ou rcc::; r uoultinG f r...::.:n t h\':l y:~_ vi ou::; prw;ra.."ll i.'1.:;t.~oil:~ty , bu t that 
it 1~a ::> ~ ·trill · copoidcrcd feasibl~.: ar~~ (lcvir~bl :; to t;Onti nuc lli t h t he 
pror.;r.:.m, . 'r ecognizi:;.:._; the schedu] c :lip ~·.:: :.! :i.n.:rca:;;cd coot. :.t this 
ti.Jli~, the :.:.i r vehicle 'contract ·. :,:-..:.; cc.nv.:: ;:· i:..::: .:l i':.•c.:-:1·. Ch'i? to CPIF in 
kc0pin.7. \·l i.th dir e ction .f'rom Hq t;~ .~...-. 'frj_:·: cc:•.1_.: ,:::.v con:>idercd -u 
re-financing of the proer.::un o.nd 1·:~~-..W..tod in co:1ti11uJ.l rcn.~sbssmont of 
the pro[}r(l.-n progrc::;::; ancl coot . 


The fir::;t a i r vchic2.c ·.:(:IS r ol.lzc! ot~ :~ -{' :;,~· :-::.:!)lie vicvr en 11 l·fay 
l(;61T ~ · Fo~' c. p:;riod of about 5 we.~ks d:.-:!·1 :-.:; t;::; prcl'lir,ht chcclwut , the 
;- ~ ~·pl;~.i10 00Ci1;Tto , for all in ·i:,ont. ~ ~nc.\ jlt.'~'jK;!'>-:!.':. ·' <i h~[dl'~ulic :::;y::>tc.m ,.,. 
rm c:k up and :::>imulato r to s..:,lve ti-le Fv:.:.l.el~~ t; ; .:!.t a .._ ·.0l0!1:::d witb th.:l 
i1Jdr<iul.ic . ~YPtcm. ~~o~i.. 0-;_' ;;. ;, .... . j . • ; ~.·-- :'..u::~'~ cot~.>.J hJ.v0 b....:c n resolvt:.:d on 
t iw hydr;,ulic :>im'Jl~tor ~i.:'C oe;; ouc;e of p;•:,,_::.'.:l.l.L ~<l:uskrit.y one hncf not 
b-~on proviJ-;,: . Lh~'v h :-~d b.;;c:1 l)l~·.r~olLs! :·; ..:·o:·ec ·· .. ;~ .:~;:; .JO ~ays f or pre- :· 
.ilicht. o;;er .:..ticn~ :..,t.r.Jtd;.·;d in!.u wout 4i ;r:: >n-~~:3 . ~1tlst of this ti;r.e 
HD..;.; conslli:ltJd in c\.:.rJ.'\:.Ci:ini:; proq_~l\\S in ~ ht hydr:tl.'.l~.c ~y::;tc;,,, fuel t .::!.n.h: 
::;caline , a..11d a riT'Jrlt:d of rr.inct· re.pat.~·~ t.:J t:-:s r..:L: v....:hiclc. 


First fli!.:ht occu;,·r;~d ~:r· :J ,Sept.\- .• :,c~· ;u-:.d L.:r 2):, October 1961~, 
.four fli6tr::.~ to ;;.:J..ing 5 hour:~ ·;rei ?. ' ! ... ,< ~ ;,; ;;:.d b~":: acco;::_::lished and 
; :.?.ch l. !,.2 b~d baer. rcachco . C ~ ; : .. ~ :-;.. '/:;,'~ t.h(. firn't. airpJ..mo 
~-r::.s :co Lurlh.:J t.o PaJ.Jnci<llc to cc.-. <: ,. ·._,o_ ::. c; ....;, l.;.::;ti.n::; t o a~~·..lrc 
;,jt.~~-~;;-::.ur<l...l ir1tcgr·.!.t~/ for l·hd1 :·:.o f.I.:L.€,bL .. 1h~ h•·~L .:..ir V(;hlclo 
r~tu:-n~d to fliGir::. statu!:> in Ft...; .. ,·.·~ .:' : ·: ·. ;· ·:::-. .:..ccur.mlat0C:. J::orc 
tha; ;,{) oo:.u-3 of f light tc ::~t th.:.. 'it .·..: .: ... ·'.: .. • J:--'tO r olled out on 
29 -1-~y 1 965 and flo~r on 17 July :-,,-:.: ;:; ·n.: ,.,:~ . . :._ .4 .:....-:<1 40, COO feet. 
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I n e fl'ect , pr ocr o.:n 
.fund ::; l'or \·thi ch thG:re: i s r:o r .. o. __ · 
the red.ircctio~ i L,::;-.;li' .z:..:1ci. r o ::.; ·. ~ .i.•1 


by the Air .7o:·cc c:.!'l d t he contr<..c ..:. ;;::-
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:~.:.~w.l:~ ~~cquirc :..i1e expci:l.di turo or' . .. 
~· l.r'.:. u.~·n ox(;<.:pt. , f or ac.::craplis hing 
a iX!!'iod c,f ineffi ci 0nt operation 
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2. .L~~[0~i:;,.I·TY . 'l' tn ~:·oe-~: .;.-: r-:~.i.rL.ct..~o:.s H:~ich h :\::1 fundinG 
J.ir:j_ ·~J.t:;.o~"!G <.lict:-•."V'.:cl th;) u.:.-:..; of , 1 •. .; ;,,:)_:; t. c-·: 0 ~~.:,~;-: Lc p~·J.~L .. cc~ pos::.;ible 
in J.ch·t.~~v.i..ng progr.:tra obju~tivc :~ . :;,, ·~:J c;· .. \ 1~ ·.:.~ ir. f :.; C!onc ~-~~ rc 
cl).m:..l~tion oi' cx;K::n::;i vc s:iJrn.Llilt .. :·:: , · ... ))~ u:. :.: o~ :.;oJ.'i:, toolinr;, ths 
d.:.:;l:c..n~=:.nu'JJ1Ce of most r:lD-'1ufactu . :!.n,; c!·:vr.. ; o;x-acn~ , £.:.11d a rr.ini.-:1:-l 
~·::.:· <: e..:'....u:.'.:!-1 t c;::;t p:·ogru;;~ •. 'l'h.~ i~ .... -.ct of .t !1::..;o ::..:;!..ion[J t·tero felt at 
cLLl.':crcnt tiw::s :m::l to vu.ry:~n~~ :-k~;·'; .')::; . 'rh~ c~.:tc.n::l,;d _i)uriod for 
i':--.:n·ica tion of a:i.r vc hiC'.l<.: ;; l \;;.;. .. w:.J in ~r~~t p:;.rt i..o a.u~tcri ty 


, .. , l~ :. ~u~tr,-: o; th\.l soft ·too line c<;nc1.· : · t. .... . ~::,ny ?·· v!.J.J..~Jr.as buch 2.s ,.r.i.nt:-t.o- · 
l'U:.:vl;.i.;~v r:-ci.crn:1tch ~'1-:l tho:: .l.'uCJ.lli.·;~~ .. _: : ~ to j. i.c.!: l'''1olt; in-::.o. pc:.;it~un 
c.::.u::;i:n; ~0 .. :: p.:mcl voich ,.::1ich .i.L v:.:-.~ l.' 8 ~.ti rcr~ rOIJ·:'.ir3 . It toolc 
n~.:i~rly t1:o yciJJ:'G ·t-o seal fu :;clcl,-:;•.: '~(~.1:.: :.;J _:.n d.::- vehicl e }1. This 
'd2.3 th0 ro r;ult of usin.~~ the airc:<a . .:'t. i ·.:. ::;oL' to d·~yclop f.:;.~rication 
;::.nd tan~: s c;:}.inc; tcchniquds, <.:.n c x.t~· ., .. :;:J.y c:r.1~01:~~;:!.vc ':;.~thod Nhich 
c o:.Ud h.:1.vc buen avoided to a lal'C.:! o.::::ct.cnt :1ud · t !w;.•c been ;.:.dcquate 
:n.mufacturinc devclop:.:<mt e .l.I'li·er in tho ·pi'Ot;ran. 


, .. 
; /' 


Hyci~au..lic si:nulntor~ · .. .-~:r . : cliu .. ~· ~~~t.cd. 'l'h::! cffuct ,.,as 
rr:.J.nifv:..;ted from ;;ir vohiclc //1 rcd.l-out ;x:;7.il ;·;sll ' i :.-.to tho flicht 
t est p::-o0r am. It Has one of the .:u::i.! t~.ry ~·c;.:son::: for th,~ very lone 
f,l·c·:aicht pc:.·:i.oC. ar:d caused diff::..~ul~-Y o;L i.f . .:! i'j rst flight . The gear 
v:ould not rct~act n.nd rc:i~.-i ned dcm ~'or t!·:<: c~tir,~ fli8bt . If the 
r._; vur:~e h.:::.d hJ.?!1.Jl1~d, i . c., the c:~r- retrc.ct~::! ::.u~ t·:ould not extend, 
th•.) r·~~ult very likely t:Dul d ho.\·c tct.:n lo:: ::.: c :· H.r.! ::.i:·cr.-::.:.·c . The 
lo ::;~on• fro::: tb05C · ex:~l:pl13:.; is cle .c; tl:~ ;,::;r.c:r ~::.v·\..J o,y t:.J.i r.un.:.ting 
o::,!.;-~nti~ d<.:V8lc, .. .:,~;.;.1t is lc ::;t m.::J· . . - ·~:i.;:::!~- O'·:·c.l' ~ ·:t:.-.:;r en tbj:ou,gh t h-e 
ncce::;sity to colvv tho surr.::: prvt.·.··. ·::s ·.;.(,::. t~ 31·.; ·.·Jevulc;::.;.:.::1t. wa3 in­
t t:ndcd to ::;olv0 . I t i~ in·.:..:.:r-3::;-L •;; ) ;_,. f • .)te t .... : .. t, t, ;·,.; . ~~ ::-::;:i..nc dcvclop­
mcr:t. HJ.::; not ::;:.lojcctcd to l;;hc · :;s;.:. ceg~·.;;f:: v.t ~;: · .. .:: rt c·u:~i.;ing as t h'3 air 
vehicle n a;"ld ~ilc en::;incs ~l· .V·i! pcv. t>d tc. ·l;,c v .;ry rc::..i ;~;:;le ur.:1 h.J.ve 
.dcm.on::; ~ra.tcd excellent r:-;· •·:.' .. l,·.::.~;c'- . · ln ::;:.;;,.,, • .:._ ·::r ;- a:.l:.: c.•::::.•c ;·.1cast:.r0s , 
.unlcG:> ve ry c a.r0fully 2.)1.:: ..... i..;d , ·.-r\.".1 :· .:- 1~ "'?-':\:. ·~.:'-'.'l.J o;· :~.oney, on the 
contro.ry, if the objcctivt!s re '!l(l.3.~ ~. ··.~ ~; . .,;-.:..: 1 t,;~,· nv ·'. :· ·r;~mlts on 


. . 


'. ' ad.vanc·:!d p1·ograms .such J.!.i tho XB--'' .<~ :·;; inc~',;as-td cc.5t3 and procram 
s t.rctch-out. .... 
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~J . .~, j~ ~:· :J;.~ · ~ ~: ·-~~· -~~~: .. -:_~~~.r.~~~;_ ,,, 1_ ~( ~ ,~ .i,; .. ~ i~-'/() peo.:: .. ~:."'"Il h:~:; b·:.:cn 
L-::d c.1•j:;._;:-, oi' conLinuour.; ai:.tcn~ ·: , ., ... :; : . ~,' level:; ~·:ith :i.r1 tbo DOD an 
;:· . .LJ.. ,J.:.; tho Gcnr_yc:.;Go '.i.'h:ln aU ·:= .. t ·,- ., ~·c:jGt.od j_n rcquo:..;L::; for 
vol..v;:inou::; :.:.tucHr:: ~ ;;_,:.; -.. ~··;Jl. a~; i);· ·I .·:.;n .st .. '.lh~~ r cpol'tin:; on a :-r.orc 
i':-.:;qucrrt c . .nd det:.:~:..J.cd b.::.::;i~ t lla n·.)·sn :'J :' r· · ~i.<.i r -:..c.lo E2.ch of tr,o 
:.>Lt:d:i.e::.: ',;:!;~ conduct.od in conjur:c - ~ cr · .. 1.i~. :1 1·.,1:·· Lc:; :..:1:-:;elG:.; DivL;ion or 
i·i.' ... ', ;:.n~l L"l 3omc CL~se~:> directly i':. ·>- ~·::c::t·:1ts m;;:u;;cr:.::nt.. To obtain 
t.' ··: infol'7.~~tion n·Jccssa·i'J" for c• : .: ,,;·;:, > ;__ (ic~; ~)~nctraL:Lon into tho 
CC.:"J .. r:.!ctor 1 s pcr::;or:.ncl Ha.c; rccp.i;·c·. • , :-:: .:1y o . .' ·:-h:.::.::·s nA~rcisos \·rera 
cc::duct~d u..:-::: l' t:l.[)~~ schcdulc:c ~:-; :·rJ•r;r,;: , -~ .. ·;"':!H\'3 :,-:}(;l<:c::--td <:,r.d nit;ht 
L:i'.tv~-~~ on thn pn.ri.. oi' :,;:r:.lnt·:Lccl :• : ~ - : cr- · .. · ·-" .. · -~: ·. : ;cN~rnl\J,·;nt :.md 
c c;!'<.r<:ctor. /'..lthol:<~h 1::uch of tlrL; '· ; :; '::i <.; ,,: .:·:_ . . _:.::..:·,~...:i:.. cha;:-Ge to the 
pro;_::-c.~n, it CX<lc'vcd a. toll u1x,n .. :1::: 01'·~:·:': : ::.., ~;.i.nr:lJ . It is ir.:po::;~il.Jle 
'<.o ·pL~c~ u. price to.(2; en ti1;~ tot .:D. c,~ :.; \:, ··• ; _,·;~ :: ·:. =.;_ :..; certain th.:..t thi::; 
co:; t, c2..1. be r.1cn:sur~d in hcmdrcd3 o t "vho;: .·: ... ·~ :~ ,~.!.' 0.ollt:.rs. Calculublo 
C0::;t.s incurr,;d a::; 0. TC Slllt Of 2 ; C: ,~ C· :' rcci~ :· . ..;'t/.·..;n.;o;, (tl:c: c:-.0 XD 
e-•·o·~,,,.., "nr1 ; . 1-. • , ·1·}11'"' ' · 1''B IJrO'"'"·') ~. -· ·: ····.~ • ·· •":J ·· - o ..-' · :-~ .,.,o.,...:.na'·,-,ly ... ~. '-'.l. l,.:.,at u ... """' ut ... v v v..... ..J G• ........, .. ~~. ,. ~ . ..._,,_L,t_, c_. ....... _,..., ..... ~.JtJJ.. ..... '-1 vv 


'·10"1 \ r 'l.,l.. ... -.. '"" . ..:.: + _, ,.. .•.• -...., , , . " . ~ .~,. . , . . "' .... . 4 


t l ' ...... uJ,.·.1. .tl..:: t.,yv.lJll.n.vel..-4 co....,u ll1C\lc .· ~ .. ~1 .:..;1 "ln . ...;. -~v-.. . 1 ·J ~).~. .~ ~J .~1l:-LG oxcrc~sc 


;.;.lone: ~:.J.~; :_, · /(8.<10~.00. 'l'rj_s de.~. · .. · -'"'1"~'' '·-· ·''!t -"t\" ·i:,·~t:·· ··~ ''r.·Ltucie r.;' .,/ .../ """~. • . • v.._ "'-"-".-~ .... j"'OojA J•L.J V J. "'""' • •• _..,~ ~ 


o.i the effort, s::..nc0 a. l<l-r[~a c.:·,o ·,t . t c :' uncc:-:~:,cn:.;.:l.tDd ov•.:::rti: .. :.; hours 
~:..:r•::: expended by :::;-~tpc:rvi:;.cry IJ...:~·:.v .• :-.. ,_i. on tl.:~ !''-l:::'t of both tb.:: ~·L.ir 
Forco c..nci tho contr.J.ctor. 


Procr : 1 p~c-:l'l~s::: rL:,_, ,, ;·'~' ·l...: 0::1 ·"';_ ,c ,_._::..·:·:: r.tcd busi::; forced 
t~~ .J ::PO to plo.ce :;jor;; .. :.r,e:j_ c:1 cc.u .. u: ::us ~:··- ;~~ t:. _ti.-c: c•..;,1tractor'G 
f 0.cility to ~;~l~son;·.J·, .. ·r,/c :.-1.:.-_ur, '. ~ t.·. ~~i~ ,.. :: 7,;~~us ;,_:w·.j :n::J.-~o dail~r 


p:ro(3rL:;~ u 1'\.,. [.IJ~· ~::-: ~-j.J. t.L·: i !._ . ·-·. ~"um.i ~ ... ~ .c.! ~ '~~;.:> G v .J.li.tO..tcd. . <md sent 
'vo hic;hcr hco{i(lt.:~~:·~L .. : .. 0 .• c.. ·,;,}.::;~: ; .:.: _;J ~--...:v •. r;.;:.::.~ :.:::J::-c frcqu..;;ntly. 
It :;;:ould be c;;,p;l~~;i.:::tJ:: j<. •. ::."..:. t i:,. ; , . ·: · · ... : :~ ~·. ( ''·- _: : : .. tL:.\.~'.:.cd \·:i th no 
incroa::;c i..-1 SPO rc:l..lourc.:.; ::;. L' ·L: •.. : >.:;o;.:..·. ; b;..,:. be·:::: p(..;::-- icrmin;_; their 
nor-;:-:.:J. .tur~ctio~c it mo.y be co11~~:.. ~t~:_\ d ti1~·;_, ;- ~o.~~ ~r!t :>G ~-:-:--r'uiva mc:trrufac­
t,u~:-i n:; analyses co:· .. :..J h~ve bocn c.:· ~ -~~·. :.vtc.d· -~; !~.~--~:~ t~.._,-Ht :::.a"~~ :c·educad 
t-·c oduction tili~C and cor.ts .. Procr.~:. : _,_~10.:..;,;~ .. -:~u lC (~;.._: ; '(:::; s~x; •. ; civen 
r.tr::bcr of pe oplc end t>o::-:·o i'initc .~ :_.0; £:~ of ti:n~ · ~·c-r a8co:upli sh .. ti~nt. 
If .:.:du.i.r,io::1al rcquircm~ntc :.!l'C i.:~.: 1o :.::...J ,' i.:.l:o::c r3l·.(.u.-~_-.:_: 'cc recognized · 
J.:.J ::mch ilrld :::;ufi'iciont addi tion.::.l Illt.L::[)c;·; . .;r a.u'.:.h c~i:..cj • 
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a. l'·W.:=Til...;~:0::1g.::l~~.L D:_L_::c.f . In t.l'.:~ o:.:.dy pl':.:l.::;es'of the .. ." •. \ :;· i'r.,· ,. 
p.::-oc.c·:'-":\1 ti:.J N,:..:. appro~ch to \f<? <, :::-n ,c;y,; t on m<l:-.q;e:li..;rtt •·m~ to create a .,._ ·, ~,_ · .-:~':,... ,_:.'< 
b-70 11rro;-:r~:!l r.1~'1t:tgcru lr1th :ceq_.. ,;:~_: .. 0L~ . ..:..:-;; for ovcrcll direction of ~-· ~~~~ ~; .: · _.;:(' ~ ~,:;..,;~ 
~f.J tccl;nic:.U dc'T(.lvp;:.:-nt. JliG grot::) a,; ;;.ed c:c :: c..ni:.ic:.llY a::; ~ .:t~~ff .... -r; {~~-·-.· · <·~·- (·~·:· i 


.. ' .. · ~.-.,; .. ~ ... .. ~.11:,: .... . 
-·· ~.cg\.U'li~:ltion to t1;o <J{:iJrating 'el<l;';1ial!"vS or · tho Los ·:,rl,:_:cles Dlvi::;ion. · · : - ~· · -· -·r--::·• ... ,.., 
.... 'l.'.r.iu 't.:ns ·.in contrnciiction·to at -.~.::.1. : .t t;·,·;o. c:,f tiw recocr.i~cd - function3 -,:; :···:._":·.-::~· ~·_.\. '\~ 


of a manager, ie, . to cont~·ol :and to c:ir" ~::.. Ti·:::: !~i tu:;..ticn 1·r.::s one of -~ •. ·_ ·~~--·.:_::.:~.-_:_~-::· :, .. ~:~.- ~-··;·:::_(., __ .. ': 
rc:;f,::m:.;ib~.li ty \-r.i.thout <:..~tho:-·~.ty ;-,J.~::;: p~· ·-i:.,: ::.ebJ.e outcc:·.~3 ; tburc was "~ 
no~ ~ufficio.::~it e;:,rp!-;a~is .. d . .:t.cl.!d c:. ~:. : ; i.:.-'/0 :·!i~ :;in 'th-3 Los iU1£;vlcs 1 . · .,,... • - · • 


Divi~ion. .\ltho~ch accc;ptin;:; th;_. ir .. ix;rc:·J ic:.; v.f the ':':i-70 p::.·og~·ar::t, N/u\. · :' < .. ; ~ . , ('~ ::i ~~ 
c >:eoUti VO:J h"Crc stj.ll loal:,h . to ;[.~~-:e orccu;;L;u't. :~C:lcl dnn[~e~ eind it rc- ,-. · · .. · .. f - ~ · 


, , quired A:'Li· Force intc~vcntion in ;.'!1 r.1"ca. 1~:.:- :UL l. c~1.llly ·.a . coii1pany : .:.:_ ~_· :J~.·_\_:"j.·-~·.·_;_<.:_~~-~t~.::·_:<~.~ 
· ~"pri:rogative; in_tcrnal . o-rg· anizati•.:n. /1t ti:c b ~:·,,:,;"'t . :.;:;: th<.!. Air Force·,· - .. -


L / "1 ' ~ .~ ~ ·· ~~.,..~ }, . ~1 
' the Los !·~oles Division 1'JaD rco : ;;n.ni. :~:;d ·t.o . ,Cive !:.L: ·B-70 :a:mc..;or the .· ~: • . ··: :;~~,_ -.,~~~ . .-:~~f:,;l 


pc·cc::;::;ary nt.atu~ a~1d autho1·it.y • . 1!.,) ·.·;.:::; . r.~:--:.::o. .:..'1 Lao ;'..._'1~ele t; Division 
. ·vicv :: .:e;si.dcnt' ari. .aut;onomous B-'10 :: .!. "J'i:)i<m ·.-m:; c:t.•eat.od, .:t.'1d tr . .) :_, 
· 'pro~r~:~1 \·:as able ta ·· ·proc.5ed on a ; v'.l: • ..!.Jr l' 'lli1~:-~L.·r.~ c ;-.. t !;a:.;i!i .. Sy:; t.cm 
- d~Vvlop;:-.en'L:> .al1 e b:;cCmin3 more .:.::.:d f;:J;•-:; c;os~--l~• ,:,:l•:l it h."..~- o;;:co:r.e 
.evident th.:l.t the ol'J].y n.cceptablc ::: ::,t :od oi u~·.r.;,·.r!i?.i> lt i.'or the effort 


~~-~. . i::~ t<? esi..ublish a eroup for th<:: ru.~·,::'J.5C and '.:.o cndc~; it Nlth the PO\~er ·'.· .• ·;:,.· 
';! , ·!1· ·. arid resources ccmm:ensurat~: lt.Lth l-~( . .:..:.:;k. . •. . ; .-;;. \L:t ,, ""' . 


~ :'~ ' ' ,;~s in rooll ~; J;~o r.::~;~~; o;~ 0.: ': : l;:~~n::r~~;,~~~ ~~;;;\~~\~~g {l:SPO) .; , •• :·;~ .i ~i% 
_ .. , V .. 1=r.:anac;cr::;u, t:.i. th thcil~ chici \·:bo ~:;;_:.; r.c-:.:i::::lly :::-;<.: ::?0 dire: ctor, tb::re .. :-·: '~·h::. .. 


1 
.. :·::_; ,';_·~ 


.• • 7 ;~ · \·:,:}re the it:~DC cn~n~cr:> ., .. _:_i..h th..:::.r c ':5.r..:l', .. ... ·: ~ Lcre ·.fcl~\3 the A:·fC people .. . ,.,:·~ ... ·.-:.:·. ·~-,~if:t;;,; 
'k ·, - v1ith their. chief • . In 1<)61, 'Jten At'LC t.r.rJ AfS.C l:c.tci'·' .::-c r !.,._c:.g.1 ~me of" . the .. ,., ,.! • -· ~·--c1~~ ... :..~· 


.':.{· ·· .·· '' th!1cc nh~adsu · •·ras ;:osort-;d , the:~ .- ;..:,r;r:::d.ned j,~ '.-i'-- ':or <-:'1c en·zi~oerc, \·rho _: _·-~,::.~.- ~-~ -'_ ... _.:~_··.-~~'-.,· .. ·~--}~:-.. ~.:~.~.:~_14_.~.{.~-~ 
.,. . 6:. ')~·2-t·cd a:s an indepez:.c! ~ :;t g.::-ou.p .to1' dl in~:-r::.=J f?.r.c, l)\l.l"k'O;;;es u."'ld their. . {: "~"~·v 1 


·1 _ .... chie:f ,.;.:;.c tc be ttr.-.- ::;.r,on:<.:e" ·;,.o ~-i"- l">e ed~ of th: A~$<: l'!~oo·.::un Director. · ··?~ •. • ~0 ' " · ~:~· l,:-t'.;'.::;':; 
'l'hi5 i::; the :Gituat:i.t:r, · ... od<.y, th:;-: ~ .... • ;, . ." ":) t~·c.-::! ·r ·.~ ~- '.'' "-:;el'3 supported , . ;.; , ; ·.r. / -~~~~t;~~\J 


·' by l·~'i'D cnr.;inecrs ,,k.o do nee. replYr.·· .. ' · -_.:·.i i·o~.'06;r;. •. 1 .. ,;· ..... :;-.:.Lr. ·This type · -·.:··..-•,.'-;~-:~' - -~;-;J._~:;; 
qf oro~n.±z~tio:1 dco:.; not . t~lt;;..y::; ~end itself to e:·.ficient operations, . ·· · " - · "'i"'·~·: ' -';. _.:,~·\i 
d:i..f.fpr.:.:nceo of on:.r..ion sorni timoJ:: ·~ hd·te h , 'Je.'_ :re 5C-lv,s:a at level~ Much · ~· .. · ·) ··, : 1 '~?':J.-: 
shoulci not be co~,r;01'.::~-~ i:L,:: .;.:i.lt: i: ce..\:ci\ \ l €.£> , Research pe;ople, i.f t~·.ut :. -' ~ ·1


: . : ; , --:·,·.~.-';·: •• '·.·_~ f_;J<·~:_'·:.~_·.-~.·.f;tt.::·,·!.::~:~.:i. 
it, \~!~.:.t: they r c.-:.:.ly ;:.;.;:._; sht-~cl n0 ~ be. a_ p&d · -:.f rl SPC , but enf').r:~v!'B .:· · ~ ·· t · -.:, 
,.,;·to p\;rfor;-;-: xHw.y:;;,;s ,._,,._; ~-c.u . ..i ·Lo:; , . . r.. ~ :r :'<Jl::.tcr.( to _t.r.c pro,r;rJ.J.l w-.d !\,~·.- li,;,. l <·-;,;/1 
on [, r (; ~:.:.r:r·ine ba.::;i .;. _:;·wulr! i)c a.r. :t VI tegr.al pq:r ~ cf ti':e Procra':l Di:cectora. · ··: :· 1.: ': .' · ~·- -·~.~.-~ •• &t.:;_.~;·.·~ •. i_ 


tu<ll.1, r.o ·~ JrJ..:r:, l·y ".L~cG,')ons:!.v<;ll . h fH'I<t~- c..b ~en<a\ icn i:.; · that the . ···r-' ' · . . ' ,_, __ .' . ·' 1 
c.,·r·ani~ation of eacll SP.O :;.; .ould i:.e ~·~-i.lu·ed \o 't .fH:.· r c quirerr,9nts of the ·. · ~- ··~.·~ ··t· ···: ·-
-pr~cra:n at hc:md' not oe reqtti.red t..o (!(' ~~n.i.~e - .\.n iiccm.~do.nce· \vith a ,· ._ .. ~ ~/ :' > f~r~;,"_<i 
n~t¥J.c.i.ard." which i0 {; :...:..u.~l:i shed · __ br rexuleLjw~ ·~ :.. . · ·, ... · t:;-<· ~'; 


(- , '~ l ~ \ 


~- . ~ 


. ' 
' .· 


. .. ; . r~ . ~':":' ~ .. .-t· 


'./~ .. 11: . t:'. '.t: .. ~· '"'~' 
.,·. t · ···1~ ;~· • : 


~ '' · .. . - : ~/·4·<,~ ·~;. 


!':· ·.;/.: :-~ 
-.: ·. . ;{~:,~::: 


f - . '•' 


t- 2: :.-,r 
1 f { .;· ••.• ~ 


··. ~ ~: -<.';::; .• :1 
't; '· .. ~: !' ·:l 


' ,•, ' • • • • -~ . "~ r .. _. .,··• • ·~, .. .., I ·, :··~~· 
~1~~~~ ...,.'7-"P ... . _.., ··.~--?-' ~ -~~- e~-;,.!""~-- ·:-tl!~j1.:'"~~~~-.;!;~·~~~_.r"'· t .. ,~€i ~)-:-~~~~~1..:....:.-- ... :--· ~ ... - -~~~.....,...---,..-~~9tr~~;v .. ~~~l.-~· .: t::-:~ 
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) • . :~·.• .. T. 'l'ii . .:..~, m:~ D<!'t..:: .. :;·ti~ cont: :ol ny:_;te::J. · .. "'.5 sL·.~rtcd o:1 the 
:>-?0 ~ .·c,;ri'r:-: .. j~i1-l<.te J.')U). Pr:Lc~ t~) t.;,;_:.; t.L·,· ·.~, - Li ,; !:,v<:.:Lt::; of Jt~ .';_, ... ~ .oncs 
v~· 11(;':.;:nt::;;1 ·::J.:i trac:~.:d throueh .1 n:r~t.cn: : .: . ..;; r,-: ~:y j_n.:·v.::.~t;ation on eo..ch 
r,dl~ :>~~one ;-;:.:; :to cord Jc.l c:1 p·t.l...i.ch · ~.:).rcls , U~ci~·-~--~ :.~ J::c.•.i ~-: 1ly u.nd the printout 
or 'Lhr;~;o c:lta GUppliGd to the s::o n:; 3. mi:.c.st.onc ~-;:!~iort . Ther.~ '\'1..31'0 


~··;.;J.l~.:.k of 1000 of thl: ::;o r.Li.lC!:Jtcnc:;, <md :·ho· .. m :.';:H"' c.:r:;h ·one ;vcrc the 
::;~h~:d.ulcd c.iato, a re:;che.dul~ c.c::..t 1 <· ~~ppJ.icasol:: , · ~1d tl;e r c::;ponsible 


·• conLr::ctor dcp-'~rtr:r.::;.~ . .i~so pi.·o;~.i<~t.d , ·o.s :1 su;•plen;-;1:t to the mile­
sto::::: rt;port, \·; ;:.,..::> .:>. m;~ .. t i (-}.ncc :~r.;!Jort 1 l •·1hich cor,t.:-..incd cin .:Uy:,;os of the 
c~~itic.::A-1 2-~"0:\:J of e.ifcHt. as \>r.-:::11 < • ..; L'·:l.J~:;cr.s fcc· l>.;J. ;::;i,c,:e clip:; , l~o­
;;ci1·~duling GctionG , etc. · These reports couf>1cct ' 'l>:ith .fr0qucnt trips 
to the contractorrs plant ,enable~\ the SPO t o maintuin adequate s~r- ··· 


1 


· vc:U:'.u.nce of the pl·oc;r.J.m. . · . ,. · .: ~ . 
? ... ~ ~ >.:· ~ 


• -~ ' #":..,;·!·'I 


'l'he in·tToduction o·i· ':.T:HT in. l')L·O . \\':·~3' ·c::r-cctcd to improve ' 
tho ;'J.r Y.'o~·c0 ~ .::; ·ability to detect :r• ·~i:J3.cnt tr,)u'::>l· 'i.lrcas and ~o ·give 


.,1, t:Ol'\.: cor:.:)~'c.hcnzive picture of tr.,! ;:,·.re;rall zi·~u[.l.t.:i_o::-1 . ;,-;:, appli<:ld to 
the D- 70 proc3r;;J:'I~ hot:·::~Vcr , FBHT d~.d li.ttlu ~~o :~~1cre ._ ::;:; SPO kno:·ile;dz;e 
of contr.:!ct or o.cti vi tieo or to p~·u·.rJ..de tir.~ ;J:i:c:· . :.,.~.;.:.L.u~; :i.nf'o~·r.~.J.tion . -
r;,·"'t'··· ... ·:'\ ··1c·""e; ,.., .. \,.,, ,.,,., "!",~ ~,...Oll" for ~,~ ... ... (l') ·:: ... '.1 'i' . ... ....,.,...Jr -: ... 1.--'n" ,.r- ~ ·on ~ 4'J,, 4 _ ~ .,. U-..i - .... c.l.J... _ _ c....;,.\J ~ Yl • ._•" ... .J.L~ ... -'-"'j.V""'\.1,..1, (.") ~-i.,) ., -


mor.tbly basi~; 1 thcarc fora no 'i.inprG ·,-, .:-. ~ .1 t ovor tbJ · old c,v :; (:.c:, in thi ~J 
rc::;;,\;ct , ( 2) ::;chcdulcd complc".:.:L' :: c.J.:·.<,;3 :vr e\·crrt.;; ;.;·;) r c forec.J.st 
U!:1r.: ·r,lrl[:le tiine csti1710.tc:; in._;~ .. :... ·.J f tt-t~ t (.l'oo no-::~11<'--l.,.y use¢ r;i th 
L: ~:T ) ln effect tht:n,,- · thc!jc "(;v..,·~ .~. ·· .:c1·e ;:.o ~.i -~i.'crent, ~.:.han the 


r 


; . ...i.lc::;tvc::;:; .rrcviou::~ly u.:.;.:.d) (3) ~';;o ~~.1e o;' ~·. <J.~1~!:4'i ::.y 'tbc: contractor 
i·:.~:; '~-'1atlo to furniGh c.ll t :-:o I'.~sovrce!'\ n'Jc~:... ;; .,:.:,.•y ".:.o ::JU l)pol~t a cl~ssic 
P:~,:'i' £·,rocr;~'T. , (1;.) tho S?O >·:.J.0 lil<-e~-.t'1se .i1ot ~ :JJ.\J :tv p~·o\r:Ldc t.i:¢ - ~ . 
;.:~l."'l(:l.J~·:\.:r ,;,·o1· c.dcquate n<3twork de::!. :. ,:) <:J'It~ . ~,..:;:i. ::;> •':t.c ., \';:·,ich i:=~ a must 
if t:·.o potcn tilll of a PS~1'~' sy:.;tcr.: :i.::> to 0-.! >;a.::.:L: .:xi, .::.nc! (5) du.:,:ing the 
l • . ... . ~ ~' . t' r. J \' ' •• , '"'I -·o 1 .. • .:::.G· ... c r :;u'.t[;o:;; 01 tu.or.:~.cn. l.On o"~ J-.:~::- ·o:uc."...: .. ·~- ~ ~!·" }-0:::-:.;onno we re " .. 
on con c.:i nuouc 'rJY. iJ. t the contr.J.e;t.cr ~ ;; pl.a\1 t <.:.::c ,.,.:;r .) c.blc t o r eport 
ti11J ::;L;.l.ttt:.; oi' cri t iccl· arc ~~ .~ as·: wt::l: :::; 30 c.':!.'./Z :in ~c.iV.?..Y1Cc of the 
pt:'Jlic.J.tion of the FC:,:'I' r<:: :;crt e;cu1. c..~.ni.:·.g -::::e c~..r.:c .;_·n.fo:..·.m2.tion . 
L~:..·:.;,:;ly beca.~~e of these facr.o:::-~, ·:·.::~ ul!ci~;..i..O:-! 1·;D.s JT..:lde in rrid 1961.;. 
to t0r·.:-:i.i.ate furt.ncr FEH'l' :CoJporti~ •. ·; . 


Fo:l~C\·d.ng s o;ne three ·, ,·_,:: ·~ of . t!-.<J .t ' .u o ... • :;.::.;J1':' 2.:;; ::. 


Jl!J.D:.l,S·~:nc:-1t contr.Jl system, the -~·v ... --· . .:...n .: cc;~ ' .. : i.o;,1~ 1~.,; rt.,; reached : 


a. . P2~-t'f shou.!.a 
:\ppJj.cJ.t.ions do not reJ.liz~ tr .. :-: r. 
in l'J.ct. p:--oduco roportinG not. ::~i~~ 


' . , . 


b. 7'he contr~c.tur ~htrv: icl trr.nl"l ~: cr·;onncl in ho\\· t o 
prop~1·ly u:;o l"i:r~ bc.t:'ore it i:.; pl.l·t.. \1'\t.~ . ·.-.<:; : · ~,~~.o.1; tho r esults derived 
~v only as eouct a3 ~he info:rmat".i ~., . . i.1~~tt:j u 
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.. . .. d • P.:::~n nhoulci r. ~:t l>~ -rc<:_t;j .• ~cj on ;:ustc~c pro[sramn 
.. :::1p c0 one o.f the fo2.turcs qf the ,;y.:rlt:ra i~.; tbc dctcc-.~ion of critical 
"; al'C.:!.s ' hcedine nduitionol ·re_sou.rcei.· I.f these J.r'c riot available, then 


, .. ~ho U~o of .PEHT Ha.3 not ccono:nicaJ.. tc- st.:.rt -,;;L t!" .. .. 
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T!u~ouGhOl~ t t~: ~ ;.:.:.:- i :.i .. ) _·o,_;~~=~:.~,; ti .:-~ ~r~~)l:.~ tiol"lr;b i~~~ Oc t·t!·ccn · the 
::.:-70 G?O r.~;1d tiw J:_-o:~ 1:.:-:zolcs J:.,·F?-~d !l.T/,:: r..ot hcon ::;i;:nif:i.ca:1tl,y different 
J~:1· r-. J.;hCJ r Gln.tionzili1;:; ·oot-y;..:cr. t) ·~: : · ··.: :-J; lJ' ~ .:!r::~. a:.;scuin.tcd ;'..l"i>HO' ::3 . The 
c:- · <.~ ' c .. -; .. <· J' o" "cs pr.;·r·<'"·J.·i·r -l·o r- · ·--~ l· . . : .. :, , .. -.. --~· · ~· -., • .. ,,.:,,cr.·o·"t"' in ~- ~ . • . LV·~ • • , ..... ~ .J. lh .... ~ . .... ( ... • ~ • ' "-• - -·-· ~ .. ... · .... ~1_ . ..... ... J OL .... ,;. \-~ ...... - ·~ ... • ;,.J 
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~ .... . _B. CONTRACTING ··:. J,· j~;;~.:~~. 
~ .) • {¥ ,":,.... !· 


~ .. 'f. ~;t~ ... -.·~· lt.;. "' 
.: ~ 1. GENERAL i I· ·:.'·~': .. t . .!.' .• , 


. ~ . : r .. 
'.: .",'~.: ,. · .. ·~' . In the carrying out of the contract function of the proeuroment · t ·/ ·~ ·.~::~ 
i.~i--··· . .' :>r·.··. ·organization from tl~e design phase through the manufacturing and test . ( .:h· ' . 


.. :)~!/· ::_~ 'o! XB-70 air voh1Cl.oe, a bo.oio ohMgo in oonoopt of proouromont occurred. ' · ·{ •• :: ··;~ :.~ 
~:~~··'· ·.'~ ·~~: The; initial Contracts AF33(60<;>)-38669 and follow-on letter contract · . · f ··· .. · · 
~ ·: ... ;·.~.7.. ;•; ,<~. AF33(600)42058, .contemplated ·a design which ·lfQuld form the b~ia for the "~~· r. ·_-::.::.;_/ 
;:;~ ~~~-~ ~,. ~~-~ .... ~evelopmont of a complete operational weapons system. This in turn . ... f <.;:.. ~ "~; 1 


• , J • • would be , converted to firm procurement specifications for the acquisition · · . . ~- .<;::-:. 
~~:.~.}.:' ·:~ o! the required operational weapons oystem. Therefore, although the ·· · · ·· · l· .:· ... ·•.; 
~:,~,~~ !~ ·:·~ · · ~nitial c?ntract was ·on a CPFF basis due · to -the design and development 'J :·~ . ../."< 
.;.. ;_ .,., -~ ... ·of t-he initial effort, it was contemplated that the resulting procure- .. ". •.. .. \' ·' ,•. ' 
···f~~~5: ~ ·.-:.· ment specifications would be firiJl, demonstrative requirements and that . ' : t· ·: ;. · i' '<_,_c;} .. :· 
<\t~· ;) i' the ,associated flight test program wo'\lld requi_re specific demonstrative ;, .. ~~· ·.: . f~:.~,:.·~_·,_ . .-! .. ·~··,· .. ~ .. 
i/~:.;t._ .~+-· performance criteria • . Subs_equent to the initiation of letter Cpntract . [ ~ . 
~~;.;t:~ ·>!: ; AF33{6oo)4205.a, re-directiop. was received to limit the development to ·: . ,• · }1~ ,~~:·: -~~~·. 
~ -.. ·:.~:-: .. ,_;_J.. .• tt. prototype effort. As a result, a firm contract~ AF33(600)42058 was ·· · .. f .. ·· ·:.:::.:j 
, .. .' . :


1 
.:•,: negotiated for the design and fabrication of three (3) XB-70 air vehicles. . ~; "-") .. . ·' 


~~?~?~·:: At this t~e, the concept wa.s c~anged ~rom ~ _requirement for the deli_veey .. ,_. _- . · ~( .:::·~~~,i 
~<·.; t:T' , . of .air vehicles in strict complianc~ WJ.th fl.rm specifications to a best . .. .· · _ l~ ._. :.. .r- .::-·.:: 
~?>.;:~ ':.:~~- ·~. eff-orts approach un.der the philosophy of a research arid development effort .. _ • · : ~· ~"'~:~~\::;; 
~: /[~~>};\, only. The performance specifications were changed fro:n requirements to .... . ·~· 11 :. :>:~:.! 
h{ .. ;·· .. objectives. Notwithstanding the .further amendment of the CPFF contract . - ~ :·~;. !t~·: ~~~-:\j, 
~:-;y;~ .. ··r to a ·.cPIF cost incentive sharing arrangClliOnt, the contractor was ortly ~~ ·. ~>i: :~:·:.-:. 
:~:·· .. ·. required to ~tteinE,t to build three {3) .air vohicles on a best efforts .. ':·· .. > .· ·::." 
:~ · .~ basis. In anticipation of a follow-on flight test program, a decision · · ~ . - ~ .. '' .· .' , 
~:...,- · ,.· - had to be made whether to amend the . basic developlllent Contract AF33(600)- ;I • · ·· ,:} 
.; ·,· ... . 42058 to include the fl.ight test effort or to negotiate a separate rught r; ... ::~.t:.:L 
~- • · . . test ·contract. Based upon the factors and conditions existing at the · t~ j,f- :~ 
.:. ~~ - . . time the decision was made to negotiate a separate flight test contract ~~· .. ··: .; _}\! 
,. ~· ·· · · · . on a· CPIF basis, containing not only cost., but also air vehicle ·1 ..._ ,·,·:, 
!.;¥:., . · perfonnance incentives. The. basic philosophy of the contract was that - ; ·' ~~{~·. :_~.: · ~; 
~ ·. · ·. . : the contractor •in an R&D enviro.runent, would at tempt on a best efforts ., · : -~ ·:~ , .> 
:- .:. ·;-~ ··< .. · ::~!~J0 c::;a~~e ~:!r!!f!~t p~~~i:~~~s~~ametera. As a result, ·<,· .. · ,;~ '·:?i:~.~ 
b --~··. , . i • I • . • r: /: .:'·~~· ~ 


-, ('" ., •,y • I n ti • '" r,\1 _.--\ ; J 
.· ~ .; ·· . a. The change procedures implemented under Contract AF33- •1 • .: · .: • . 


; .,·''~;')'" . (600)4:2058 were materia.l.ly differen t (due to the nature of the contract) 
1
:·: ··:·:: ·r'y1 


,',_ ~ · . . than that implemented under the flieht test contract. For example, a · :t>. ·> l 
:: { _ · .· · change COIJDJlon to all three (3) aircraft was handled differently between .. :~ , ·:·· ,:: 


·· : .. the aircraft in the flight test inventory and those still in the process / · ~-, · · ... , 
":·~ .. <~ .' of manufacture under the development contract and were of necessity .,. ri ~--.... :·,_:: ~ 


::-t · handled by two separate · contract inst.rumcnts. In addition, some cases t~ .- .. : · '.: 


' ' 


.. . were of necessity negotiated at a di ffurent rate of fee. l:~ ·:.>!.: .. ~· 
; ' e .. J.;; · 


b. The air vehicles were produced under a development 
,contract and became government property upon acceptance by the Air Force. 
They were then bailed to the contractor to support the flight teet 
program, ~oh left the Air Force responsible for possible contractor 


, I 


.. 


•' •, 


.- •. ~ 
i, . 'f 







,. 


0 


< I 


. ~·. 


; . 


:,.,, 
J\ ' ........ 


' :.: ~-· 


l . 


I I , '•r •' 


~·i . . . -~: 


o . 


··~ ~~ ., .. : ·• ' 


' ' • .. "'- ·~ . 


·, ..... . ~ ... ,. ... . 
~ ' . 


""'": 
~!: r; 


non-accomplishment of flight test objectives, due to use of unsatis­
factory government property developed (by the contractor) on a best 
efforts basis. If repair or re-design of the government property is 
required, it would be new work chargeable to flight test contract and 
would necessitate a corresponding adjustment in target cost and fee. 


2. CONCLUSIOOS 


a. From the above, several significant problems resulted from 
a configuration standpoint. It was necessary under the best efforts 
development concept to provide the contractor with the .flexibility in 
configuration control. Any non-concurrence with the contractor's de- · 
sign approach resulted in the requirement for re-negotiation of the 
target price and schedule which in turn presented some difficulty in 
controlling program coat. Also, there wao no assurance that the air­
craft delivered by the contractor for acceptance by the Air Force would, 
in fact, be capable of meeting the objectives of the flight test pro­
gram which relieved the contractor of responsibility for flight capabi­
lity and transferred 'it· to the Air Force upon acceptance of the air 
vehicle. Since the program schedule dictated the necessity for 
accepting air vehicles with items incomplete, it was necessary that 
recovery schedules for the incomplete effort be negotiated in conjunc­
tion with the projected flight t est contract. This further complicated 
the contract negotiation of dela.y.s which occurred during the flight teat 
program as to the responsibility for program delay being chargeable to 
the contractor under Contract AF33(600)42058, as being due to the 
uncompleted work, or being chargeable to the Air Force under flight 
teat Contract AF33(65?)-12395 as new work resulting from the flight 
test effort. 


b. It would appear that for a Research and Develor:rnent 
effort sucQ as the XB-70, the desi~n development and flight test 
program should be procured by a single contract with specific cost 
and performance i~centive negotiated for the total design development 
and flight test effort. The resultant developed air vehicles would 
then not be an end in themselves but would bd the means utilized by 
the contractor to demonstrate his flight test criteria, and provide 
the contract data to substantiate the feasibility of his development 
called for under the contract. This would have several specific 
benefits: 


(1) The contractor would have the responsibility 
and flexibility neceasar,y to carry out the program without continuous 
contract amendments. 


(2) He would have the responsibilit~ to provide an 
aircraft · to meet the night test objecti vee and it aircraft were not 
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capable of doing so, the responsibility for redeatgn or modification 
of the air vehicles to meet the program objectives procured without 
further charge to the government, . I 


;· 


(3) The Air Force would not take title to the air 
' 


~- · · vehicles until satisfactory completion of the flight teet contract 
·. :: : . .' ~< _ · or alooe out ot the oontraot du. to uneatiataotory pertormanoe. 
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COST co;nROL ... , .. 


a. BACKGROUND 


\'lhen the B-70 Program was redirected ·· from a ~Jeapon System 
,.,. . : · l'rith NAA as 11anager to a three Air Vehicle Prototype Procram, it \'ras 


· ~. : ,done on an austere funding basis and although fund control had been 
·. ; · assiduously practiced during the i·:eapon System Development phase, . 


........ 
·,. • 


7 further increased emphasis was ·placed on cost control under tho three 


I • ' 


· .. ;~ . 


, · . : air vehicle program. Since the Contractor had a best-effort development 
~:. ·contract, he felt that he should also have corresponding flexibility in 


· - ~ ~· ./ .·•. funds · control. It was felt by the Air Force i hm-revQr, based upon the 
. -:· 


. . ...... 
~~· - ·\.~ ~~· ·_ .. 
-~- ·~.'of 
,!.. ,. .. ~. . ·-· 


prior. program fund history, that strict control by the Air Force was 
absolutely essential. As a result, the cqntractor was incrementally 
funded on a monthly basis with each 3Uccecdi~ month's funds require­
ment b.~inp requested by the contractor with ll.ri.tten justification fo;r · 
sucQ funds. This procedure . was ·carried out from 1961 until mid 1965, 
just prior to delivery.of Air Vehicle Nr. 2. Notwithstanding the 
·above, ·the contractor has currently overrun Contract AF33(600)4205S by 


. approximately $19.7M. · 


b. CONCLVSIONS 


,· 


~ . 


~·<:~ . · Tho above experience proved that coot roporting in itself 
&:·-;-/· · ~·; is an inadequate rnanacement tool. 1'hc fundin~ status reports developed ' 
~-~-l,r·~.::: · .; ·~·: and submitted by a contractor mu.:\t also conL.ain corresponding develop- · 
· : ''.:~:·).~;-~' ment, engineering and flight teut program proGress against which expendi.;.. 
:: • ./.,., .... ·. :·: .•. tures can be measured. For example, the contractor may underrun his . . · 
~··.'';~~ .· . •·.·· dollar · for.~cast due to two dia.metricJ..1.ly oppo~ed reasons: , . 
fl' '• I I - ' 


; .. J! ~ \ . .' !.A!"'~'t 
I • ... _.. .. or., 


, . :.· A· .. (1) He is doing an excellent job · and exercising 
,: · ""_.·; '-·." economical Program Management or 


. .,_ ~ 
~­...... ... , . "~ 
·~. 


.. J • \ 


... 
. ~· 


(2) He is behind schedule in procurements, engineering 
releases, or manufacturing acaomplishment and, as such, the indicated 
below-schedule expenditures trond will bo reversed ~~th a greater magni­
tude later in the program. (i.e. prospective overrun) • . . .. ~ 


.· . ... :. , .... 


. ... 


Several attempts \'rore ma.do over a period of years to revise 
tho contractor's cost reporting pr occdur0s along the line~ indicated 
even to the extent of combining the contractor's cost and manpower 
roporta with only marginal succesB. · As a result, the B-70 SPO changed 
their procedure so that the l'W1din8 report w:as revie..,.;ed with the 
manufacturing division to co.rrelai,a the expenditure of funds against 
.the contractor's manufactur.lng statu=;. This resulted in a reasonably 


... ,• . ~ . ~ ": 


· .>!,.. 


accurate assessment of the contrac~or's financial status ~,d provided ' 
a basis from which to reakc realistic progrwn dollar requirements foro­
casts. The basic lesson is that f unds status reporting must include 
associated engineering, manufacturin~, flight teGt, and logistics status 
GO that a SPO can make a meaningful analynis of the contractor's financial 
position. 
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YIA.NUFII.CTUIUNG 


A • AIR VEHICLE ACCEPTANCE 


1. · BACKGROUND 


• ~ •• -•• ~·~ J. 


·" -~ 
'·• 


1 > 


T .. , .----~ :..."' 
·-:.,~~- ~~~ .. - -·--·· 


'· . 


.. 


;).;~).f·~ · ...... _ _. Tne ' acceptance of x~'lo ai:- VGhicles Has · pl~ed on the basis "'<' . 
'.~·' . : J-?f a progressive buy-off in lieu of t~e 3b . .-1dard CTCI approach since the 
,:_.· .. ~ method of \velded construction· resulted in areas of the air vehicle becoming 


.. , inaccassible during sub and final assembly. Tnese a.:reas could not be opened 
·:·: : for final in3pection without darnage to the structuru.l area. The . Air Force 
;~ . final inspection al}d .. buy-off of the c.losod areas were made just prior ·to the 
~1 '/ final. operation closing out the area. Acceptance authority was vested in the 
~;~/ -AFPR Director of Qua1ity Control. 
.. "' ~ 
~~ ·. ·.:..l ... 


., 


~-7,~<:. • · Due . to the air vehicle size, comple.xity, .:>..nd the large number · ... 
\"}·:··:.,of Final and Pre-Flight Operations, the Air Force progressive inspection 'rras . ~ .. \ 
~:~. · . made concur.rently with the contractorts nw.nufc.cturing, ·· pre-flight and ~uality 
~ ..... ~. •control personnel. . Tne task l'olll.S tl.CCOT.lpl.i shed specifically by tho use of a.n 
:~'~\:';_,, intc:rcom systom integrated into the air vehicle intercom system. Control of .. 
:·~>· •,.'\he ' operations was maintained by a three (3) rn.m board consisting or': · Con-
~:··. ' tractor's Final Ops or Pre-Flight Te;>t Director, Contractor Qua]j.ty Control 
;··< . .;_,.; and The Chi.ef of Air Force Quality Control. Tne t-est director indicated the 
~-~ > ·operation to be accomplished and 1.1herc the actions Hould tako place. Quality 
rf~, control observers for the Contractor 2~'1d Air Force Here located with their . 
·_(...' .. r espective contractor cotmterparts in the areas \'/here the inspection activitie$ ·, 
• · .. , l'tcrc. to take place. Tho results were ,monitored a~uinst the air vehicle proces·s \. 
:·~ ·spcc~i'icn.tion requirements reported throueh t he intc:-com to the three man 
~~ : .. board. I f .the r esult s were l'lithin tolercince or as prescribed in the process 
;.;')~ .. specification, the item was accepted OJ the board. ~·Jhen a discrepancy. OCCUrred 
<fJ-...; , that: could not be r esolved on the spot, :.l sq11a1\;c vra:.> ·written on the item and 


·· the operation continued . \·Jhen the di :..;c :-i'ymt. it.cm Ha s of sufficient magnitude 
to ·endunger personnel or air vehicle l'l~7! (:~ion, the test \·m.s s topped until 


· ··~ the problem could be solved. To faci : i 7-at.e the solving of problems, engineering 
support from the contractor, Air .Fo::.'cl; .PJ.n.nt !k:)resc.:1tutive-Deve1opment Engi-


' · n ccring and SPO personnel was providec on <'l.round-tho-clock basis. These 
;:; . cn_sineers also monitored t he· t est s anc r·: ;;JJ.t.s via the sar.:e intercom system, 


thus obtaining on the spot informa.tior. , ~· · · j)rovi<.iin ,.. engineerinG decisions. 


. A Final Acccptanc e and :.;.a:' c:.y-nf ->' .! :: .--:~ · :-. :r. s~;cction for all 
accessible areas was conducted prior to F::.r::..t ... _. : ;:;:·t of each a.:ir vehicle by 
:the B-70 SPO DefiCiency and Acceptance Rc ·.r...:.c~·: j_,c).:...:·t.i c .:-.rt.ablished to review items ·:· 
~h;:J.t did not comply with the contractual rcc~uir c;;:cnts .J..'1d for which a contractor/ 
Air Force a&rccmcnt could be reached. Di::;pos.i. t~.on of these items were made as 
Ufix before !liGht" or Here entered in ail" vehJ.clc deficiency document to be . 
nccompli~hcd as a condition of acceptance. 1nc r ecovery points for deferred 
deficiencies were established for complct :.on py a specific date or to bo accom-


, pli~hed prior t o exceeding an appropriate flight parareetor prior to inflight 
uso, otc. This deficiency report was i ncorporated into tho DD 250 as part 


! . .:. 
;: 
~ 
~ 
f ·, 


~ 


.. ; 







,, 


0 of the acceptance conditions. 


To track progress on corepletion of such deficiency items, the 
contractor ~s required to provide a oclf deleting deficiency report every 


.' ::· ·, thirty (.30) days .from the date of first flic;ht of the air vehicle. Those 
~~1< items .a.ccompliohed a.nd acceptod by AFQC nrG linGd out and the acceptance date 
! .:' . , . placed in the uremarksn column. Any deviations granted by the Air Force on 
:.,r- · · recovery points or conditions are so noted in the report. The deficiency 
~ . :• ·: :report will be published every thirty (.30). days until all items are completed 


.,. .· .. 
~· - .• or deleted in accordance l-d th the contract • 


.. • 4 • 


1· · ·- 2. CO!~CLUSIONS 
.. . ,.. ~.. ~ 


~-·< ·· ;;··~ Tnc only practical method of inspectinG and accepting a complex 
···• . aircraft is one of progressive checks and "buy-o.ffs". This procedure was 
f..:.=<.:· .•;, mandatory on the XB-70 because of t he l.ype of construction used, i.e., tvolded 
~~~- :. ~:· -~·. steel panels for the most part l-Jhich resulted in areas of the airplane be-
~: : ·· ·• cominc i naccessible as assembly pror,res ::;ed. \'fnile it ;.;as recognized early 
''· ··:_ :~ 'in the pro[;ram that this kind of a.cccr>tanco procedures l-lould be necessary, 
. ;.~, · there "tas little reali za:Lion of the bcr.e.fi ts to be dcri ved from such a system. 
·;{ •. -. •· .B>J participation in great detail, flit Force personnel be came very lmowled&eable 
i! :"'; .. :_ o.f the aircraft and its systems, to <'-'1 extent they could not have rcac.{led using 
· · ,any other acceptance method. The nat-..rre of a step by ::>tcp process assures a 
f · ' !'. ~cater degree of confidence in the end product than would a one tinie .final . · 
·;~; - :· _ · .i~spcction and,acccptanca \'lhich l·rould very likely be more cursory. It is ·_also •0 , .. likely that soma timo \-las saved since C.iscrcpancics wore uncovered when cor- · · 
•" ' _. · r~cti ve action took the l east amoun~ of time and effort. Finally, SPO- · 
t;: ~ · personnel who took part gained an insight into. t he problems associated with 
._·· _ · buildine a large , hieh llUlch aircrai't u:.;lng Q..e\·1 r.~aterials and processes, a 
-·;., .~ . : ·· knOl1'ledge unique within the Aeronautical Systems Division • 


.. . · --~ T'ne success of a pro;.;ressive inspection and acceptance plan 


..,.i :· ' . require s close working relationship::: on t he part of the Contractor and the \ 
:: · .., _. , Air Force personnel and a full W1d<;.;rstuncling of their r esponsib.i.lities. 
~ .. ' .. ~ ~ t . f4C 
. .;; .. ~ .... ~: ;· . .... . ~, ..... ' 
~(" ~-~ ··procedure 
' ' ~. 
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For Re search and Development Prograrr.s a progressive acceptance 


i.s the most lo~:;ic<4 approt4ch to the acceptance of complex aircraft. 
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B. REPORTING .· 


1. BACKGROUND 


From the inception of the B-70 Weapons System Program, it was 
recognized that the Procurement ru1d Production function should be 
intograted into the l':capon System Development at the earliest possible 
dato to a:::;suro that the air v·ahiole ·confi.:,'llration developed during the 
desi~ ~~d development ph~so could bo produced on a timely and economical 


. basis., As a reoul t, the iVSPO Production ( ;;nnufacturing) office -rraa · 
eotabliohed in early 1958 to a3suro that the manufacturing o£fort 
aasociated "ri th tho dovolopment con tracts was :programmed, integrated 
and supported '-ri th ro:::;poct to tooling, Ground Support Equipment and 
GFAE. Conoidering production, it ;.ras neco3zary to define the to.,m in 
rolation to a :research and dovo3lo~JI::ent effort. From .a semantic •. 
standpoint, t~o term production n~ed not necessarily be oquated directly · 
to tho :rolated rate of manufact"tlro of a.irplnnos, but it is applicable to 


. · ·. tho pla.rming roquired to support tho design offort ao well as to control 
tho Il'.D.nufactu:rinB. chru1c,--os that occur vi th cha,nze in dooign. It was 
generally conceded that the basic ·functions required to manufacture . and 
deliver a single air vehicle aro as complex and essential as tho~e 
:required fo:r a follo\'1"-on production run. 


Sinco the proeram was rGquirod to operate with mini~~ data on 
an extremely austere basis, only t1-;0 specific manufacturing reports 
wore required w1d~ tho con~racto Tho first report beini tho contractor's 
b aDic manufacturing plan for all ".;hroe air velliclos starting from 
fabrication through su·o- and f ir.ul assembly to air vehicle shop 
completion. This docw..cnt cons::.:::;;;e d. of t~o master assorr:.bly plan and all 
tho as3ociated sub-asso~blies l oaQing up to final adsombly. Tho second 
document uas the contractor 's fc.cility plan. These reports were r evised 
only at the tir.1e of r..:ljor :prorrr~~m rea.lignmentn. Specific mn..""lufactu::.-ing 
r oporting l-Tas accomplished on a direct person-to-peroon basis vrith the 
contractor's personnel utilizine the contr.:::.c"!;,:,r 1 s internal .schedules and 
management documents to carry out t he rnast~r plan. Initially, manufacturing 
·revievrs 'wre conducted on a mont hl:r basis a t Hhich t ime 'contractor · 
L1an.ufactu:ring personnel met 1fi th SPO ?reduction personnel and reviewed 
all aspect13 of tho fabrication , a:::;scmbly, tooling and e;overnment property ­
status at that time. This was comoinod intc a monthly status report 
published fo r the System ProGram Director (SPD). These monthly reports 
e xtended from late 1960 thxougl1 delivery of t ho ·second air vehiclo, 
July 1965, and form an e:coellont :O.i r; tory of tho XB-70 manufacturing problems. 
Ao tho proeram progroasGd, tho ~~ufacturir~ aituation became more critioal .. ~ 
and a manufacturing statu3 :report was presentci to the Program Director 
on a. ueok:ly basioo This inforr.:ation was obtained. directly from tho 
contractor's personnol and to s ome extent, uas valicl.ated by on-sito :reviow. 
by the AFPRO Production pe:rso~~el. As tho requirement for program 
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· reporting increased, tho SPO i:·wti tutod w·h.:1t becamo knorm as the ' t_ ·, .-~~~ 
inchstona procedure. To ouppo::-t this procedure, SPO manufa ctu:rinB"/ · ! ; ·.:~ :r~i 


' . ., .. 
production personnel were rotatud to the contractor's facility ever,/ . ,, ~_,~ ·y. _~ 


t l b f h f •. : ... J 
no rroo cs on a i-rr:onthly bat:>is c.r.d. roported directly rom t a ·· · · · ~ 


r.'l.ilnufacturing floor to the ProC:uction Division of the B-70 SPO which, ., : J. ·:;:·.- ·j 
in turn, reduced the data and prosented a daily ato.tus briefinc- to tho . .1 • ·! :- : ~ 
SPD. r;t'his reportirlG proc0dUTo was possiblo only because of the excellent · . :- , ' { · .·: · ! 
cooperation of the contractor 1tho recognized that an a.ccu:rate and timely ·-:~· : .. ·r :.\:.j 
status report ' by the Air. Force 1·r.as as much benefit to him as it was the ,·;·: 1· · , .·· 1' 


Air :~rc:0:1:;::~ timol~ progr~ decisions. . .' c . · h~:iji 


Because of the intimate lmo\·rledge of · the contractor's - -· I . :;- (; 
manufacturing probler:~s and proccd.urcs, the SPD was provided 1-ti th an · . '~ '!·/ ~ -l- .,.: .,;~,· ,·:~ 
a.ocurata and up-to-date sta.tuG report .as to manufacturing difficulties _ ·~ -.: ~ !' . . f:, ;>:: ~~ 
encounte:rod and appropriate recovery tir.10s, t he i mpact on the funding ···l:; . .• , ' r: ~·-.~3dF,' 
situation, and an extremely acc1.,trato indication of the contractor's : · · ' · · ~~-:~..;z.) .. 
ability to meet his projectod manufacturin,g- scb.odule dates. For future . :··· , · ·· r):~f'.:-j 
programs, strong ma..'1ufacturing orcanizations .Gtaffod by reliable • . · t· .. ·~~:.~ ~.~;~_-_: .•. : 
production and industrial apecialis te: should 1) 0 integrated into the ~ -
Syotem Program concurr<:mtly w·i th t ho design D-nd d.0velopGlont effort to ... .. ·T :~ ;::~(~ 
a.nsure that these porcor..nel unde:-stand tiH3 design concopt, the complexity, . 'J· ~-·~,7~-- •I 
tho necessary support required to pr oduco harduare, and that PE.'fi.T type -· ~ ::· .•:h 
netwo:t'ks must be eotablished for initial l)lO..."U1in{5 and to forecast progresso . (:.-;. ·d(t:; 
Such initial planning should be f olloweci during tho manufacturing · . - :_..·--~'~ _,:::f . ..--
p:t>ocons cycle by actual, on-the-spot ·reporting. It is felt that this. ' · t: .. ,;~,; ' .:s-


ope:ration will materiully assist a..-zy- Proeram Director in doterming the ·· . · · :Jy~::::.~· ;. 
actual raoults to be e.xpoctod from the doaign effo:t>t for a given dollar . , ;"'o( ,/i:'~;.-.. ~,_~:; 
budget a.nd will provide him wi tf! timely do cis ion points in the event of · · · • 
program re-direction. · ·-._~~-~:· ;: ,.>.:~-t~l 
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MATERIALS AND-PROCESSES 


1. BACKGROUND . 


,- ~ ... ·:. '}{/' ~~:.r ">\·.- ·<~ ;:·:'-.~'t --~ ';· .. ~:· -~ -~~~-, 
•' ': • I '( _ • ~ • ~ i ... .. . . 


·' 


• ' r• ~- .. .... ~-t. ( . . F...-;, ~· . 


·,. .. :.J}~ :':,. 
:. . ......... :~ ... . ~- ., .. 1·· ·.· . -., .'r . -· 


f' . . 'f~. 
•, , "' .. _.. It ' ~ 


.·<~' • • 


.. ;-.. ":' )' 


: l.: .. ~ 
.~.: . .r 


. rr:·~~!-
When the XB-70 configuration was defined, the material~ available_ .'"~· · -~ ·· Jt~·: .' 


did not hove Gui tobl9 charaotoristieo. Through comparison studies and .. >~' . ·:· : .. ···f~ :: 
-.~.-:.·_-_·:. . . . . structural development te~ts, the materials and types of strucdturei wideri .. te : ... , ... .. :· .... ~: .. ~~,;~ 


-- Gelected to meet the spec1fic parameters of heat, strength, an r 9 Y ' .'.,:. ,:. .r ;t~ · ·~· 
of the structure involved. Thr.ough a research and development program, · . .-·~- :,,·_., .. i~::< r' 
basic stress allowables, qqali ty criteria, and repair criteria were .,. .. ~:r.:·~'!- ·· :::'}, !!'.-. ;. 


, ,... established. Target properties were established for one heat treatable . .\ .· . .. 'i · : .. ~ 
~·-;:_·~·:·: stainless steel, one titanium alloy and one high strength steel. · · · .. ··. ~ rt . ::-, 
. _, .... · Preliminary work progressed' on materials designated as "l <;08 PH steel," ··· · ··· . ~~-~~-·.-, 


.:-'· -~ ~. · "1958 titanium" and "1958 High Strength Steer.•• Alloying and processing · ·. l.r '.f·· : 
... _~ ; develoPments lead to the selection of the PHl~-MJ stainless . steel, · , .. ~.. · .. ·11:\.. .. ·.' . -~ 
JV _. . 4AL-3MO-"l V and 6AL-4V titanium nickel based all~y of H-11 steel, Rene 41 · , :_>:tf · .;~ 


;"" · ·· ~·· and Inconel 718 as the materials to be used. Generally speaking, none ~ + }_ .:.: :: (.i!.l. ·~-~-
~~'~f~~.?-~:.· .: of these materials were available from the mills in the shape, sheet _ :· -· .( ·.< . ~r:~\ 
~~'.-:,_ ,' ,:·· . thickness and tolerance require~. >. ·:-- rf-.~:·j~ 


,-;f:r..:;: .;··. · The XB-70 contains a total of 12,000 pounds of heat treated · .. ~ : .· .: f.~i· ·:~-~tc 
. •.: .. ~~;:.' titanium. When titanium was first used, an unexpected amount of spring• ·. ·,_ .• . ·- ~~i . , :..-:':'.1 
~~: ·1;: .. - back C?Ccurred during forming. This made it impossible to hold dimensional · · ~ . · . J·~ '. 
::::·~ . .' -~ .: tolerances and required many hours of hand forming. A totally new . · ..... : :. ~ : · ... · ~;l;: ·: ··. 
if-.~ .'{':· .. ,.':'. .. metallu~gical (\Oncept was developed which permitted the forming. and hot c.. . > ·-c_ ' · . ~ 1 ;4!: ·: ·~ 
::- ~·:.C''/ .. · sizing of titanium. The XB-70 program also required that the knowledge ; .. · . . ·. . { .;; . .;j 
; ·' ~ . ~ > . of titanium technology be expanded to cope with titanium alloys heat ·. ,: ··. . _ .~ J~··· ·: 
. :·' .. : ,.; 1 .,. tr~ated to high tensile strength ~evels of 160,000 to 180,000 PSI. More . · : ;_· H~:·-.:~ 
, . . than 700 compl~x shapes were fashl.oned from 3~0 basic extrusions ' of ... rtt ' · 


:,~;.. . .titanium and high temp~ra:ture, high strength steel. This also required .. .. ;; t'.~~.,-i/~ 
;· .. ·• . that_ n~w techniques and die lubricants be developed. . . .-·: j!:f~~~i 


~f·· .. ~~ - ; ~ · ·.·. · . · · In the interest of saving weight, fabrication and quality con'trol · · , f'(·it~~ 
}'; .'. ·.· : personnel, recognizing the difficulties confronting them, requested ···'( · .·. )' ( c .'i 
:.'·\.-;: · · technica-l assistance from the metal producing and processing industry ·.· i~f.:ti.J;·: 
'( . .' ,. to provide more optimum material toi~es and shapes in p~reviously . . t· .' ·_. .: ... -. :f~r , .. ~:] 
.._<, ~. ~- unheard of tolerances. Until then·, 002" was cons ide red th tn nest ... :;··:. ·:. · ·-t?F"+~Jri 
·•·;· · produceable sheet. The X.B.:-70 requir~d _ icknesses down _to · 07 .. with · · ~· .J' · ·' • , . '•1"f·' Z 
:~:]:<,. a gauge variation of less than 25 millionths. · (' .• . - :, .·Jr :f;~ 
://~:) -~ New techniques for sculpturing the face sheet were investigated, ~- ,. _:· ~:~·>.>"l[ ->~.'1-~ 
>)'~:_,.:i .·: · and as a result, chemical milling of titanium, corrosion resistant steel, _ , .. ~·:·. "": ._rr· __ :·; 
/.t-.cl' ·_.. and cobalt and nickel · based alloys were developed to tolerances of five · · ·. ·. ~~I: · · ··· 
.'-;..' .T·''; ten thousandths of an inch. However • prior to accomplishment of such · ·. · ···'· . ·":-~~ f;" ·, ' ·r, 


.. ~:. ·. techniques t 1 t was necessary to form. the face sheet by_ machining which •" ,: ~>- .· ... · >_ .... ~: .. :~t~- .-· .. -•. ~,~-- -.1~.· 
·:.: .-~~_>' cause~ Jl1echanical problems as well as warping. The .. initial panel face -~-· ·.;., r· ~ ,.·. 
/.t. ·•.:·. · sheet"s were made up of many small parts welded together or .brazed -. · ·· · .;:'f" ": ;:i 
·;.:;. ~ · together. Various· densities of honeycomb core wer~ used so that the ( (~, ,! 
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minimum material for strength requirements could be used. The problems 
resulting from this approach were reflected in the difficulties encountered 
as the air vehicle assembly proceeded • 


.. ,. the problems encountered in fabricating satisfactory panel& to 
. accomplish preliminary and final assemblies were many. For example' · 
: where the face sheet.was not required to be smooth on the outside for 


aerodynamic reas.ons, the forming was done after brazing by chemical .. 
· .·. ·.., milling. The core problem wa·s thus reduced to assuring that ·1 t was flat 


:-,';>_ .. and matched the smooth surfaces of the face sheet. The process that 
~j. · · solved this problem is known as Anocut' which is a reverse plating . 


) •' . 
.. ~I,:J .' 


process using a rotating electrode while flushing the core surface with 
· the electr-olytic solution. The deplated 'metal is ' washed away as a sl~dge _. 
by .the electrolytical solution and a flat burr free cut results. All 
previous methods of sanding, milling, etc., ·used in the laboratory 


>f··: .( , . development of honeycomb failed when production techniques were used. 
, Another example is .the case where an exact mirror image of the mating 
:·:. .. ; ·. ' surfaces of the face sheet must be reproduced on the core's surhce. This 
,. '' mirror image was created by Elox machining, the controlled electrical 
:' -4.,. spark erosion of metal. ·In this process, the. electrical charges were 


·~ sparked at high frequencies across a gap between the electrode and the 
".;'.. • work piece and required no rotating motion between the electrode and the 


work piece. The Elox process was subsequently adapted to cut holes of 
various sizes ~nd shapes through honeycomb panels by forming the electrode . r·; as a "cookie c\ltter" and letting it move straight through or any desired 


· ....... · angle. 
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Unicell honeycomb core was developed to replace the 1/8" cell size 
core used where greater core density was required for strength. The l/8" 
cell size core was costly to manufacture and join with other core. Unicell 


:: .. honeycomb core is made by welding together alternate preformed and straight 
ribbons. The straight ribbon elements can be varied in thicknes.s to provide 
the strength required for any ~pecific application. 


H-11 steel, a high strength material capable of being heat 
treated to the tensile strength range of 300,000 PSI had wide application 


' · · in fuselage, wing box areas, landing gear and wing fold actuators. 


0 


Previous use of H-11 steel had been primarily as a die material. Thus, 
its use in critical structure application was completely new. When first 
used, the H-11 cracked during heat treating as a result of vibration which 
requiring the development of forging configuration, surface finish heat 
treated processes and vacuum melting of the raw material to improve its 
ductility. Development of forging techniques enabled the productioo of 
the largest H-11 forging ever made weighing 13,000 pounds from which the 
landing gear bogie beams were made. The processing of H-11 steel is 
extremely criticalJ which may be illustrated by the requirement for 
drilling holes in some of the H-11 longerons and fittings in the aft 
body and wing stub area. Unless a stringent process control is used with 


. regard to the type of drill bitt rotational speed, feed speed, and the 
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:~.> . () ·, ~ number-·of ·-u ·me·s · a ddl1. bit can be us ,,d without shilrp·enin<j' thEr---:~rnount · or 
depth of untempered martensite around the drilled pole becomes .excessive. 


·t. . . ·' .. ·· .• : · ·•· Exces.sive untempered martensite around a hole in H-11 · steeL seriously 
· ·.; .. -.", - . affects the structural properties of the part. Untempered martensite is 


;:'~_,.·t .. ·"!:~-.~ a~ways present to some degree any time H-11 steel is machined unless 
•• ;" ;~. / · ·r _,. extreme care i& takon to 8G&ure that the ffiilChining temperature is kept low. 
·, ~~.t·· ·''.: ·. ,: . . . 
~.·.~ ',<' The development of manufacturing processes is markedly demonstrated 
,... ~~?-·' .... in-the area of fuel tank sealing because of the XB-70 design requirement 
-\' .' .t~:t , ~ · for a ·"zero" fuel leakage .rate. As a result new leak detection methods 
:.:' .. · . ·• · were required so that the air vehicle structure could be checked to 


' · ·~ J 


f-' . ...... :_- •. · · determine that the tanks were 'leak free. 


~~i- ·:.!:- ·. ·~:- · The engineering assumption was that honeycomb panels would require 
~t:::~.:· ;~'.1> little or no repairs due to defects, an assumption which turned out to be 
· ~::~~··;.: .. ........ ; ~· cc5mpletely -incalid • . As a result, methods of panel ·repair' were also .. , 
~.; \~· ~.<.·~- .:~:- developed during ·the manufa·cturing cycle.· The initial methods designed · 
:>;. ·:- · -: ~ ·· to repair the panel to its original design strength, were not satisfactory a 
II" ' '"''J • ·• ,"'• • •:: .. =· ... ;,. ~ however, each methoij created new problems in that the repairs· were still 
! f:· .-;·· · ·~. : not leak free. · ·continued development resulted in a sealing process using 
~& .~;~ ~ ;_ : ·' nickel plating and .. a secondary organic sealing agent called Vi ton to seal 
-~:k ·~ - .. .. ' the porosity in the nickel plate itself. 
;"'": ," ·J,~· : 1 ;..... . .... • Iii .. 


i. ~ . ,. .,,.., .. --~ The funding ·1imi tations on the program again dictated that "soft" -· · 
/:._,>," :·-,.' '-~~ - · ·tooling be . coQstructed for air vehicle assembly. This, coupled with the 
: t':~(i. :-.~ ,· welding distortion encountered, caused mismatch conditions throughout the 
t, ~··;·.:.'· · · entire air vehicle. It became necessary in most of the assembly joining 
~-~,J:~ · :<. · operations to jury rig the components to be joined instead of using the 
'_::::::"-!'~·: ·: ··, · ·.tooling for which it was designed. In a few instances such as "six pak" 
;:·=· ·:\· • •. .- ·. mating and wing joining, mismatch adapters had to be designed and 
.. :; .~. .. . . manufactured to accomplish the joining operation. 
!, :.- ·:1: ·~ :-"· 
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2. CONCl..USIONS 


Funding limitations lead to the requirement to develop fabrication 
techniques on the air vehicle itself rather than to develop such techniques 
in advance. This resulted in an unnecessarily high expenditures and 
schedule delays. The prime contractor as well as subcontractors have 
repeatedly expressed the opinion that more effort ·directed towards basic 
processing and fabrication development would have led to ·overall program 
savings. Learning on the components for actual air vehicle usage is a 
costly and time-consuming process, occurring at a point in time when the 
contractor's burden rate is high. Also, laboratory development samples 
should have been more representative of actual size of the end components 
to be produced and fabricated in production. The fuel tank sealing effort 


.. . ... : 


, . . , ' 


' . .... ~ : : .. 


. ",....,. ... .. · is an outstanding example to j~sti.,fy the cost of advanced development of 
processes, technique& and materials J prior to actual manufacture of the . :.: · 
and article. 
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It ·is -an error to consider Materials and Processes • (machim.ng • · ·· 


welding, etc.) as "off-the-shelf" (whet her previously used or simply 
' developed by the Air Force Laboratories). Each thickness, contour, size 
or alloy revision ultimately requires revision or development of new 


' manufacturing techniques in the manufacture of the parts using shop 
production technique& and labor akills to production tolerance& before 
the material or process can in fact be considered within the state-of-the• 
art. 


A typical example ~o which ~nufacturing research and development · · 
was extended in the XB-70 program appeared in the early stages of the 
program when it became evident that during pre-weld trimming of parts 
and actual fusion welding, only very small dcvia~ions of the milling or 
welding heads from the path of the intended weld could be tolerated. 
Extensive experimental effort lead to the development of the ''skate" 
technique to meet this rigid requirement. A 3" to 4" wide track with a 
rack was mounted directly to the parts to be joined, parallel to the 
path to be machined and welded. The track was held in place by vacuum 
cups and a small motor propelled itself and the milling or welding 
equi pment along the track at the velocities r equired for the operation. 
By this means the edges of the parts to be welded could be milled 
simultaneously by the same cutting head, assuring a near perfect lateral 


· fit for welding. By use of this technique, it is possible to machine, 
. weld and inspect by x-ray large, .hard to handle assemblies without '-


expensive rigip tools with accuracies comparable and equivalent to that 
of highly .specialized machines. · 


As the alternations of material devclopmept and improvement in 
techniques of fabrication continued, the usc of lliar-aging steel was con• 


. templated to save weight and reduce processing co5ts; however, mar~aging 
stoel was not used on the XB-70 because of the timing. Although it was 
not used, the development of the mar-aging steel has provided materials 


. to the industry for use in the 300,000 PSI strength range. 
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1. EACKGROIDID 


Hi th 1 imi ted te s tinl! and no ;previous eJ..-perienoe t!1e 
ma.nufactur:i,ng departments found honeycomb panel fabrication, :i,nspection, 
and assembly mo.ro difficult <lnd problem ladon thnn 1-ms antioipatadG 


· Most of the problems had their source in extra-manufacturing a.renns • 


The sheer siza of tho air vehicles in relationship to , 
. accumulative C.imensiona.l ·toloranc.on further upset by the ~Ta.ri)ing 
affects of the vrelding processes w-as novor fully -grasped untU the, 
maodve trines •rare moved in to mate n.J.ong an eit;hty foot dog-logged 
joint lri th comple~curved surfaces. 


As tho problems arooe and. He:..·c recognized, to aomo extant, the 
over mounting pressures to moot the contractors un:roul,:l.atic ovor-o.:p;timistio 
scho_dules and prevent furthor costly nlippD{;'es' forc~d decisions to pursue 
COurses Of actio"n rThioh vror~ fraught .....-i th risks • Unforttma.toly the odds . 
rrero nover favorable and ffiozt, if not c:Ul the gamblos l'rera loot. Some-··of 
the losses are st-ill being roapcd. i n ~no flig-:1t test program whioh has 
suffered from fuel leclcs and s t ruc tural failures. 


Tho extensivo uoight savings drive· c~mpled ui ~h lilinimum ta_~ti.zli . 
led to minimum and· marginal quali "'.:,y ~;D.nels be:U:lg produced. The 


, overpowering ~pressure to noot an op ti:r.istU.c nohedule ca.usod us~ of 
those panels as vrell as dolayin~ thoi:..· repair· u.":Lt;il lata. in the assombl¥ 
soquoncoo FreQuently, during tne a ssembly proc0sc it rra.s necessary to · 
forcefully bend panels into joinir;g position, taus producing built "in 
strossos 1ihich, combinoci vrith weld. sh.rinlce.go stresses induced during 
assembly welding and partol repair resu~ted ih furthor panol failuren. 


The chortcomint:;n of tho honoycomb panels rroro rocotp1izod a.nd 
extonsive redesign vras :i.ni tiatcd for A/V ;:/2 and ~lfv r_:53 panels such as 
incroasing the brazing foil thic~~css, increasing tho fac~ sheet thiclcness, 
ti8htcning up the tolerances, rop~i~ir.g de~oc~ivo panels as soon as 
ponsibla prior to the a~sembly so~~onco, ~~ni~oring the loado required 
to movo panels into joinin3 positi ons and lccopi1:g tho built-in stresces 
at an acceptable level, rrore so:no of the actionr; taken -.;hich raoul ted in 
bottor quality honeycomb-panel az~o~blioo. A dovolopment which was too 
late to influence very many A/V ;;!2 panols \-ras po:~t brazo cham-milling of 
on tiro honeycomb panels. This teclmiqu0 pcr:-:13.. ttad simplified intern<ll 
_pnnols nnd put tho oornplax Eltll'faooo outside iihore they oould be seen and 
dimoncions controlledG Use of thi s technique was fully realized on A/V#3 
honeycomb panels witn excollont results. 


Tho problems of fuol tank .soG.lin{} wore sit;nific<l.ntly reduced by 
use of cove oeals and n chanco in ansombly .sequence. The A/V 711 fuol tanks 


· vrera initially se<llad after the h~·dra:c.tlio tubinrr and electrical linos rrere 
inst<lllod in tho tanks, tho .A/V rl2 tanks vroro initially sealed prior to the 
tubing and line installations. iloth tho oa.iling time and the leakage rates 
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•rare significantly roduced by uae o'f cove coala ·end improved assembly 
sequence. 


2. co;;cLUSIONS 


The redirections lrhich c:::.lled for cpoed-ups, cut-backs, lay-of'fa, 
and noldrups; tho austere toolinc , tho unxealistj,o schedules, the austere 
i'u.ndin{; and the incremental fundincr as '\fell as dosign weight ao.vinga all 
funnolGd thoir cumulative affects on tho manufacturing departrnonta. 


Tho paouliaritieb of honeycomb panels a~d the need for 'kid-glove' 
treatment of tho panels fror.1 'fabrication throueh assembly rras not fully -
recognized early cmoush in tho pro£7am to avoid ron.ny of the problems whioh 
turned up during the manufacturing process. ' 


The limitations of available panol inopootion oquipmont and 
procesaes i·rere not. fully appreciated early onoueh to prevent marginal 


·. and defective panels fron being accepted and started into the assembly 
process. 


It is o.pparent that tho task o'f soaling structure to •zero 1 '·. 


loakaBe condition for air or nitroeen gas was not fUlly appreciated by 
tho 'fuselage design toamso 


a. Complex Pnne~~ 
\ 


Height savings empha sis conera·.;ed large complox panels. Theae 
panels were dif~icult to faoricat c, containo~ r.any as-brazed defects and 
proved to be excessively difficult to process throUGh the.production phase. 


i'feigh t aavinen can 'be ucnieved thro1.:1gh largo complex panels 
but thene typos of p~~ol3 are prouo ~o defects and damage, the repair of 
which is costly in tir..e and w·eigh~.. Smaller, less complox, thickor-faco­
shoot, panels i'[ould simplify the :'abrication o.nd assembly procossea qnd. 
through reduced repairs keep the -vraight -vri thin :reasonable limi tso 


In many instances the r epair induced dar..age wan actually 
failure of a marginal panel duo to ~he stresses c~used by the heat, . or 
failure of a panel ;.rhich had a llir.;h level of previously induced stresses • 
Lens frequent l-TOre failures from overheating due to non-compliance rrith 
exis-ting process specificationo 


Hot repai r techniques are hi-risk operations and should be 
closely monitored to as oure co~plo to compliance with existin~ process 
opocifications. Even then tno hot repai r tocr~ique may sot up stresses 
in the panel or ajoining panels 1-1i1 ich if.ill It.ako thorn subject to repair 
induced failures. Hot repairs may rovoo.l ~~ffinal panola and panels 
with a high level of built in stro!H>Oo. It is desirable to discover 
both those conditione during manufacture. Dotter panel assembly 
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controls should be used to prevent exceasive strees build upo · Bettor 
inspootion techniques should be developed to di~cover marffinal quality 
panels. Better processes controls n~ould be usod so streso build 'ups 
can be moni tared and kept vri thin a aafa level. 


The posoibili ty of usin,:; a cold ropai r process should be 
investigated thoroU&hlY prior to calling out a hot repair method. 


c. Panel Contamination 


DurinG nickel plating O:;_:)orations thoro havo boon soveral 
instances of panel cont~ination with tho corrosive nickel plating 
solutions soma of lihich were not recognized until later in the 
production process. 


Even with cnreful follo,v.Lncr of the process specification, 
nickel pla tinG" is a hiGh risk operation. 'l'he convers i on from a 
positive (gauge) pressurized platinG box to a nogativo (gaugo) pressure 
lossens but doe s not remove the ria:~. No non-destructive inspection 
method has been devised to assure, during or immedi a tely after plating, 
thoro is no contar.1ination of the panel. ':'nora have boon instances l-rhore 
visual evidenco of contamination hac sbovm up ;.roeks after the plating 
operation • 


Careful and o::r..a.cting ad.i1eronce to t he proceso specifi cations, 
including continuous a.lor t ;:-.or1i tor ine of tho nic~cel plating operation is 
required. Nickel platins should novor be deferred unti l after a panel 
is j oined to a socond po.nol nor :c>hould it bo cloferrcd on a oubaosambly 
until a fter tho subac;sembly is. joine;d. to a.:r.o ti1or. lfnenevor possible, 
nickel plating s11ould oo accor.lpl~.:;};cd early in tho producti on process 
so as t o permit de~oction of con~~~~nation prior to the panel being 
incorporated into a laraer assewbly. 


d. Prodnction F.ancllinr.: o:~ ~~onoyconb Panel12 


.An U.."'l<:cce~tably high nur.1ber of A/ V #1 panels were damaged 
by workmen becc:l.usa tncy ,.rero not thoroUGhly indoctrinated in care arid 
protection of honeycomb panels o 


';'Torker e ducation proc,-:ra:·;1s and p a."'lel protect ion wore utilized 
on Air Vehicle #2 to a naximum extont and worker caused damage to panels 
was hold to a mini~o 


~·Torlcer education in t he care and procaas ing of hon0ycomb 
punels is a must ~'1d this type 01' trninine program applies t o a ll 
personnel from tho janitors to t ho e~inecrs and managers. Equally 
vital io a panel protection pl~'1 rr~ich include s protection during all 
stages from panel fabrication to area closo out. 
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E. WELDING . 


1. BACKGROUND 


•• In the XB-70, the use of conventional mechanical fasteners 
is limited primarily to the forward fuselage section which is con­
structed of titanium sheet - the balance of the structure is fabri­
cated of ~lded honeycomb panels. Each XB-70 required approximately 
six (6) linear miles of welding to join dota.il parts; and about two 
and one half (2i) linear miles to join major assemblies of nearly 
twenty-five thousand (25,000) gros s squaro feot of brazed honeycomb 
panels. Considerable developmental effort was necessary to advance 
the welding and brazing techniques to meet XB-70 requirements. 


The requirement for . welding starts early in tho individual 
1,.;' -~· _,.,.. •· • . canponent fabrication where individual panel .face sheets require the 


.. ·... welding of two or more separate pieces of stainless stoel sheet · ..... 
·,. material. to make up the total panel area. Tho nonnal process of 


~ \~··: ' • welding stainless steel sheet results 1n panel dist.ortion, req~ring 
. '.· .. '• .. ' ·' hand finishing to obtain a clean,- burl"-free, nat fiirlshed sheet. . 


·,·;~ .' -~ ,; ..... 
"' ;! 


:~·· · To eliminate both the hand removal of tho weld bead and the distortion .. · 


. ' 
of the welded parts, a welding technique known as "LANAR" (Low 


• .. Amperage, no added Rod) was developed. "LANAH" welding uses convention­
al tungsten welding equipment but penetrates the weld aroa only 75% -


.:.. ..... 
~;?~_ . .. 1 ~ .:· . ., .:·. r· ··: 


85% on one aide. The work piece io turned over and a second weld 
penetratea,enough for overlap of the first weld. · No filler rod material 
is added. The lateral contraction of tho second weld off-sets tpe 
lateral contraction of the first weld, leaving a small convex weld & tt- • · ~ 
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bead which was eliminated by slight roller burnishing • 


The most important joining methods developed or refined for the 
XB-70 were resistance butt welding, resistance spot welding, fuSion 
spot welding, fusion welding, electron beam welding and brazing. 


Resistance butt welding was a new application of conventional 
resistance-welding principles, consisting of panels joined with added 
strips on both sides of the innor and outer f acing sheets and was 
initialJ.y used as the basic means of joining honeycanb panels. The 
strips s~rved to contain the weld nugget as it was formed and prevented 
reduction in cross-section area of the sheets as the weld was made • 
Butt resistance welding initially provided a satisfactory, fuel-tight 
joint. 


Fusion welding was the principle welding method used on the 
XB-70. In most cases, it is done by the tungst en inert gas process 
(TIG). The arc is shielded by an inert .gas such as argon or holium 
as filler material is added to the molten metal. Several adaptations 
of ·fuaion welding were developed. Each designed to weld different 
types of joints. TIG. welding bocamo the principle method of joining 
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. . 
,'~ honeycomb panels by use of what is known as key hole welding. ,In 


~-· joining panels, ·the lower face sheet was .TIG .welde4. through a 1/8 ·_ }.;:-:.~.- · :- :::::­
inch slot in the upper face sheet. The upper faco sheets were then 
joined by a double weld using a · l/8 inch filler strip to close the 
slot. This ·provided a weight savings, and permitted the honeycomb 
core to more closely approach tho edge of the panel for greater 
strength. 


'' if':;· ', 


A family of light weight titanium and PH15-7MO steel I beams 
were developed for the XB-70's inner structure. A thin corrugated web 
is sandwiched upright between two caps. The caps were wcl. ded to the 
web by the "burn-thr<>ughtt weld process. The weld heat penetrated 
through the cap and fused the web. Weld rod filling was used for 
any depression resulting from weld flow. The TIG welding technique 
was also used in sane cases, the torch being programmed by an electric 
eye following a precise template, tracing the corrugated (sine wave) 
web exactly. A continuous weld fillet on each side of the web results. 
Because of the high st.rength to weight ratio inherent in this process 
and the .cost advantage of weldments over machined parts, this type 
of structure was predominantly used in the structure of the XB-70.-


Electron beam welding was takon out of its previous laboratory 
environment and was used to wold the wings to the fuselage of air 
vehicle #1. The upper and lower surfaces of the wings and wing atuba 
are honeycomb panels and both the inner and outer face sheets had to 
be joined. The inner face shoats were TIG welded by the keyhole 
method. 'The outer surface wan joined by electron beam welding. This 
electron beam method was selected because heat is so localized that 
residual stresses and weld distortion were kept to a minimum. and thick 
materials could be welded to thin gauges. A joint to be electron 
beam welded must be enclosed in n high vacuum. Basically·this problem 
was solved by the development of a portable vacuum chamber with sliding 
seals. Haximum advantage of electron beam welding was not realized 
initially dtie to the vertical misalignment of the surfaces over the . 
80 ft length of wing joint to be ·· joined and an adnpter. strip was 
required to achieve the required tolerances. Nontheless, the electron 
beam welding did afford an advantage by its ability to satisfactorily 
join materialu in a confined joint with a minimum of residual stress 
being induced by conventional weld shrinkage. 


Conventional resistance spot welding was also used 'where 
fuel tight joints were not required. Special long reach spot welders 
(72 inches) were designed and built to resistance spot weld forms 
attached to panels where a long reach was necessar,y within a restricted 
working area. 


A great amount of hand welding was still required on the XB-70 · 
demanding great skill· 'of the· individual workman. As a result, a. new 
concept of welding at elevated temperatures was developed. Depending · : •· 
on the conditions, it was found neceaaar,r to heat the entire part 
before1 during or after \olelding. For example H-ll welded assemblies 
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required preheating and holding· at 600°F' during ~lding · with-the - -
welder working in an asbestos suit. Afte~ welding immediate stress 
relieving at l200°F was required to-prevent cracking in the weld 
and surrounding areas. Manual welding of titanium was done in an 
inert plastic "bubble" chamber containing argon to prevent contami­
nation of the titanium during welding. This procedure was improved 
by a •ttraillng cup" methOd for assembly welds, which romoved the 
"bubble" limitations. This method provided a traveling cup of inert 
gas as the weld progressed. 


2. CONCLUSiaJS 


It has been found that the production department and quality 
control department personnel require an earlier input into the basic 
design, and in many cases, the individual worker can and has assisted 
in b-asic doaign and fa.brication planning. \'li th the advent of the 
super alloys, it is essential that tho individual worker become 
highly skilled in the manufacturing processes. Not only is training 
required but proficiency must be maintained. Such requirements do .. -
not lend to changes in personnel without extensive retr~, thus 
early and specific labor requirements must be identified to keep 
optimum labor sld.lls and allocations on a stable basis throughout 
the program. 
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• F. QUALITY -CONTROL 


1. BACKGROUND I .· ·r· ... 
,. Due to the unique construction of the XB-70, the major quality t··:., · 


· ~ - :. . · control effort during the fabrication and assembly stages of the program i ·· ·.-;, 
:··.-. ·. :':'·.... . -.' centered :around the fabrication of honeycomb panola. There are eeeenti- :~ .-;.-,., :~ 
j-:._,._'·'. :.,.•. ·. -~':v · ally five basic fac~ors that cause poor qualiLy in a honeycomb panel: · . .,~ . · · ' 
(~~.:: . · .. • ·_.J~ improper node, flow, ·taulty shear tios, crus hod core, inadequate fillet . (-_,.,; .. 'f· · ·· -- .:~ 
;~4.; ·. ; .,· ; ,.· . ,: size ~d faying surface faults for which inspection methods for finished . . t'' . .. _;, i. 


:=. ~ ~-= ~ · -· panels ~re developed. . .. · .. ~ h .. <~~-'"'. · .. ; . :·· · t -.,~~-
.. :" ... The problems of quality control increased with the introduction '' 'f.<. ~·· +~t; 
~·:. ~ > ·.· ~ of t}1e new materials and design concepts. -. The. conventional inspection . f. -~~ 
:,_~.~--:<. ~ ._:. · methods were gonera.lly incapable of establishing· product integrity either ·. ·>. , . . .': ~-- . .,. -~) 
~ · __ ; ._-1 · because o£ inaccessability or critical inspection tolerances. 'rhe ·:" · ·. :-t. _ .:,;~! 
~-~~~~-I ;: ... .-. ~ his.tory of quality control on . the XB-.70 is ond of continuous evolution · ·· ~-· · . · t.r."~~.r~ 
:.:f,~ .·• .:· r~. ~ of ~w applications of improvements upon tools, methods and techniques .. ~··.- -~·_.::~;·;·,··. ~- > :_:·~,_: 
[",~ .. ·· ~; , .'··. :i .available to industry. Many times complete relianc·e had to be placed ·. ·. ~ - 1:, ·,~ 


f-.;~.,> ···~~~ - . upon_ the worke~ ut1til a meaningful ins~ec~ion capability. could be · ::- · ·;., .. · · _ ;~ .. ,·: 
!,~·· · .. . ·· "\. · . developed. An early problem was the diffJ.clD.ty of assurJ.ng an ~xaot · . ~~ .. -;v»~; 
;;L·J>; ~- ~ ·fit between large surfaces of honeycomb core to the varied levels and · ·:::.;·:.. t,· .. · ·-; 
~·::~'·:'b.J; "...~· , ·::· contours of panel facing sheets. A photographic method replaced a . · · t\ ;::; !.i-~ 
!': ·.:·}· -:··,•. ·measUring and charting method. It in turn was supplanted by a carbon ;. ·.· ;:~, 
~· . . ; . \ · · · paper record of the degree of fit. The nee d for absolute cleanliness k. · '~4 : 
~:{;:?·-'t· . .t and purg~ of the panel components of gas-borne contaminants was · . ~: . 2 .. :~ 
'"-~ ~" ·· ) · discovered Juring the investigation of early failures of the hoheycomb ... 1 " 1 


~;}-~r -·: . panels. Here again the individual 1-rorkman provided the prime ing·redient, r . :· .' f : :::/ 


;.:; .<}': ot quali:~r:n:~ction was the initial method employed to determine .·.·•. JF<;;; 
r~· ~ · ., the integrity of honeycomb panels. Tho ability of the reader to .· ~:· · ff,:;· -~-~ :~; 
, ... :i · ... : ·. de-tect other than gross faults was highly questionable. Ultrasonic ,.> _ -::'" ··· '~ ,~~; .. ::··,; 
::;:~: .. · .·' inspection of the panels wao used as a supplementary inspection process. . ~ .... ,: .... -~, 
· ( , , . .. Although a pennanent recording capability was d eveloped, the requirement .. _ .. : f:. ~:'··i', 
·; .. ::·.- ·' ~ for immersing the panel in water dictated that this technique be aban- .. -·~·. ' . r r -;'~ 
i~\~- > · doned ·since water entering the panel cau3ed considerable corrosion. The · > ··. · t · · :::~· -:·;= 


.: . inspection process· returned to a procedure of i n-motion radiography which - · ! ~·l.;J. · • 


.. . ,_. 
.-.. . 
' . ~ . " . 


• , -«, 


'?' ··.~ ~-
•c. ·~ ~ . 


· · ·: blurs one side and causes the other side to stand out sharply. This ~ ... , ,: 
_'< ··· method provided a readily readable record of inspection. The ·use of ! . · .,,; 


portable x-ray units moving on the skates was used to inspect all welds 1 1 ~~ 
during sub and final assembly. ·It should be emphasized, however, that · ~- , -' ..... :· .'. r. ' , the real quality of the panel ia vitally dependent upon the worlonanship, ' . ·•' · ,. '. r ~-: ~· .. .=;!~~:a :nd care- of the individual worker on each detail of the panel ··· .. ·. · ~~~ ~- :;=-;~;;~: 
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2. CONCLUSIONS 


The failuro to provide ccmponents manufactured and/or fabri­
cated under actual production processes seriously impaired inspection 


.and quality control; as well as the previously mentioned impact to 
the production program. The new techniquon Mlich were required to be 


· developed, x-ray film reading as an example , and the required time 
necessary for training in the use of these t echniques dictated t hat 
the learning process had to be accomplished during manufacture of the 
actual air vehicle hardware. It was late in the manufacturing of -
air vehicle #1 hardware~ before any degree of reliability could be 
placed upon inspection identification of def ects. The early unidenti­
fied defects in honeycomb panels, or the questionable classification 
of such defects were responsible f or failures ·which are occurring under 
the present Flight Test Program. To make repairs and/or replacement · 
of parts at this point in time bas proven to be very costly to the 
program in both time and dollars . 


The .failure to provide an ;,dequatc develop:nent testing program 


.. 


has also hampered the developmen t of an adequate inspection and quality 
control program. Since this was w1 austere program, there ware insuffi­
cient funds _to set up destructive testing of honeycomb panels so that 
actual comparison of defective areas versus the· findi.ng s · of the x-ray 
reading could be ·compared. Lack of such a procedure llmitod t ho quality . 
control personnel in making adequato or t i mely adjustments in tr~ning 


· or predictihg quality trends. The testing program on honeycomb panels • 
. ·· as an example, were limited to a surface pull test at 80% of designed 


· strength of the panels, as well a s to suspect ed areas only • 
I>.·. 
. · •·v ~f· ·4~ • 


-:........ .. r 


r ,:" ~~ . • .. . 
< r As a result of not being able to properly identify and oate-
t! . :"· ~· ,.r 
.·:1:· .;.~ •·· gorize the defects, the scrap rejection rate on the honeycomb panels ·: 


;;. · lias · extremely high (.34% of total square footage produced on Air Vehicle 
~3~ ' ... #1) and it was not until production of Air Vehicle #3 panels began that 
;.; .. ' ·: elimination of defects through quality control input on redesign and 
~: . improved techniques was rna.de possible. Air Vehicle #3 panel production 
);.~:/, ,"'. . was at a 2% scrappage rate at the point of terminati on, l-Iarch 1964. It 
t:i:, ·~. ~·: · · . . ·can bo said that the major cont,ributing factor to the program schedule 
~~:: ~· · . . . delay and doJ.+ar overrun was due to panel defects and that repairs 
?··~ -. · . ,, . ·· · generated by these defects were t he primary source of l eaks which 
' ·· ... ~ · .~ ~ delayed the fuel tank sealing efforts. In addition, as the airplanes 


·· :·•, . were built, the continuous repairs to the structure resulted in 
.:;.,~. ·~· >" considerable weight penalty. It is estimated that the \ieight penalty 
' ... :· due to the above repairs amounted to 22,920 pounds on the first XB-70A 
~~:· ·. 


and 201354 pounds on the second XB-70A. ,. :-.-
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ENGINEERING 


A. General · Background 


In the area of engineering experience, the influence of r epeated 
program redirection·and curtailment of funds have impacted upon tho 
number and depth of tho technological advnnc~cnts that havo boen 
.forthcoming. With the advent of the program as it exists today, the 
research and engineering efforts were restricted to the prime require­
ment •of providing an Air Vehicle capable of perfonning within a speed 
and o.ltitude flight envelope 1,1p to Mach 3 and 70,000 ft. Although 
hard tooling was available in mo~t of the structural areas as a result 
of the previous weapon system program, the XD-70A Air Vehicles mieht 
be considered as having been des:i.gned and built on a model shop basis. 
Final engineering in the subsystem areas could not afford the luxur.y 


,, of opt:imUIIl design for maintainability or extended reliability, and it · 
became necessar.y to use airworthiness tes t ing in lieu~of extended 
subsystem and component qualification test programs. Two vory · 
.critical areas that have been much moro succe~sful than rtould nonnally 
·be expected in light of the dl·an bic curt,.lllment of subsystem testing 
prior to incorporation into tiw Air Vehicle are the !light control 
system and the hydraulic ayste111 . The number and comple.xi ty of 
problem.s that oan be expected ir. attempting to· provide tecl:mological. 
breakthroughs in tliese areas without providing a fulJ.' scale flight . " .... 
control simulator or hydraulic. system simulator can be almost .• .:.· 


· insurmoUI\table. Although both of these areas have experienced severe 
problems both during the developm0nt program. and during the ini.tio.l . 
portion of the flight test program, the validitY ... of the . basic design 


·· concepts and the compatibility of the componeri.ts ' within the subsystems 
as demonstrated during initial tosting of the Air Vehicle are · 
considered to be without precedent in their degree of success. 


B. Subsystem DiscuGsion 


In discussing the engineering experiance .and lessons learned, 
·it is appropriate to cover the major subsystems more or less as 
3Cparate entities. In such a discussion, however, it must be 
remembered that a very significant portion of the knm'fledge to be 
gained and leGsons to be learned in the area of engi.neering design 
and development will result from that portion of the flight test 
program that is still in the future. 'L'o date our knowledge and 
experience have been primarily in the initial development, imple­
mentation and integration of subsystems into the basic Air Vehicle 
configuration • 


1. Hydraulic Subsyst~~. 


Prirnnr.y experience t~ai.ned in this area is centered around 
the new subsystEfll requirement3 s ·uch a~ t,he usc of 4000 PSI system 
pressures aa opposed to curreal. , nV·l.nt.ory ai rcraft systems that are 
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based on pressures of JOOO PSI. To accommodate this elevated pressure, 
it became necensary to develop and utilize seamless stainless steel 
tubing for hydraulic fluid transmission lines. This tubing varies in 
size from t to 1-7/8 inches in diameter. The use of standard fu~ 
fittings in this system becam0 prohibitive from tho standpoint of 
preventing leaks and the excess weight encountered. Both of these 
problems were solved by the d0velopment nnd use of brazed tubing 
fittings. It is estimated th3.t the use of such advanced fitting 
techniques resulted in a weight savings of nome 10,000 pounds through­
out the entire aircraft system. In order to utilize this 4000 PSI 
system it was necessary not only to drastically reduce the tolerances 
and clearances in valves, actuators, and hydraulic pumps, but it was 
necessary to remove foreign contaminants from the fluid system that 
were microscopic in size. The s'everi ty of this requirement is 
illustrated · by the fact that the fluid filters inotalled in the on­
board control valves are designed to remove foreign particles that 
are larger than 5 microns. In order ·to utilize the elevated pressure 
of tho system it was ·also necessary to fabricate actuators and pump 
components' of H-11 tool steel. 'l'he use of H-11 steel in these areas 
in turn necessitated the develop;nent of new machining techniques. 


When the initial designed pumps and other components were 
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first integrated into the system, components and tran3~ssion lines 
failed due to pressure surges ~~d systcrn pllLsation. The absence of 
a full ~cale hydraulic system ::;i;nulator required that these and 
similar flight control problems be resolved by tests ·conducted on 
the actual Air Vehicle subsyntem. Experience has now shown that the 
decision to eliminate the full scale simulator was more costly in 
terms of aborted flights, extended down time and componGnt failures • 
In consideration of this additional cost in money and time, and the 
potential damage that can be cncurred during te~ting, future systems 
will find it more economical to make the development and fabrication 
of a hydraulic system simulat or a mandatory requirement. 


•, ;· 


During the initial phasc..:G of the B-70 developme11t program, 
the decision l-Ias made not to i.nstaJ..l cockpit inG trumP.ntation that 
would per.mit the flight crew to continuously monitor the.pressure 
and fluid quanti ties in the various hydraulic syst ems. However;. a.s 
the flight test program proGressed, it became evident that such 
instrwaentation is a necessity. Future systems should include the 
hydraulic pressure and quantity indication requirement on a mru1datory 
basis. 


Experience has also shown that ir, the area of hydra~ic 
tubing, the use of only. rigi.d lines throughout the system is a poor 
design approach. Major line failures have now been eliminated by 
the use of flexible lines in areas such as the attachment of 
hydraulic driven pumps. However, additional development is still 
required to make available flexible lines which will withstand high .... .:.-·. 
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pressures and tanperatures while providing long life reliability. 


2. Electrical Subsystem 


In order to reduce the weight of electrical transmission 
line3, the electrical generation system was designed for 400 cycle, 
416 volts. This system has been highly successful and the use of 
higher voltages at extreme altitude conditions has not presented , 
problems of corona or arc over. The successful operation of tho 
oil cooled brushless generator has also proven that arc supression 
around rotating re~t.ifiers is not necessary if the system is designed 
correctly. The development of pure AC r ola.y,s and solenoid val. ves 
under the XB-7011. program has also allowed the elimination of trans­
fanner recti1'iers for DC control power. Experience in this area has 
shovm tha~ although a sm~ll ~ount of direct curren~ power has been 
used for certain equipmen~s and for proViding un emergency power 
backup source, the high voltage and ·pure a~ternating current powered 
Air Vehicle design is a proven concep~. The use o1' such systems in 


·lieu o1' conventional AC-DC low voltage systems results in an electrical 
subsystem \'Ieight savings o1' approximately 25% • 


3· Propulsion Subeyst nm 


1'he X.B-70A is the f irst ~upersonic aircraft to utilize a 
single long air intake duct 1~o provide combustion and coolinG air to 
more thob one engine. Thia o.rri:lngement of ~wo air ducts, each 
providing air to three engines ~ h~s proven highly successful to date. 
Signi1'1cant a.l so i s the successful uae of a long (80 ft) duct with 
variable geometry control. Experience on this program has shown 
that at Hach 2 and above, the inlet geomet ry must be variable so it 
can preciaely control the varying shock patt erns of the ram air. 
Optimizing of the i nlat georncr.ry has become one of the most critical 
design problems of air vehi~J,~s opuratinc at hi.gh mach numbers. 


A si @U.f icant lesson luarned as a result of the progrrun 
slippages is that the engine devel opment in any future program should 
be started at the earliest poss i ble date. ?he t wo year program slip­
page which the XB-70A encountered permitted most ongine problems to 
be resolved pri or t o t he flight t est pr ogra.11 and on-board engine 
opera t i on i s now highly succc3sful. The J-~3 engine was developed 
by Genera.l Electric, Evendale, Ohio. This en[;ine has sat isfactorily 
demonstrated tha~ with continuou3 afterburner operation i t i s possible 
to develop JO,OOO pounds of thrust with an engine weighing less than 
6000 pounds. 


Another significant l e3sor. 1~.').rned i s that the large quantity 
of JP-6 fuel carried on board can be s ucc essfully used as a heat s ink 
not only for the heat gen(;lrat-ed by the on-board subsystems but also 
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for the aerocl.Ynamic heat accumulated at high mach numbers. Although 
the fuel absorbs sufficient heat to raise it above the flash point, 
safe operation has been obtnined by fir3t removing the entrained air 
from the fuel by bubbling nitroccn through the fuel as it is put on 
board. Secondly, the ullage space above the fuel in the tanks is 
filled with gaoeous nitrogen under a poaitive preaaure • 


A major problem in this program has been fuel leru{a in the ~el 
tanks. Numerous methods have been applied to sealing the honeycomb 
structure and although the loal..:s have been t;reatly reduced, furthor 
development is needed beforo a completely satisfactory high temperature, 
long life tank sealant can be made available. 


Design work in thiG area started early in the program. Un­
fortunately the original design size of the tires ~s hold to a 
minimum to reduce tire weight but did not take into account the growth 
potential of the air vehicle in over-all gross weight. Consequently, . 
the utilization of the total structural gross weight potential of the . 
a.i.r vehicles now requires the tires to operate at temperatures and 
pressures· in excess of the original des ign requir~ncnts and beyond 
the state-of-the-art of tire rnnnufacturers. This situation has 
greatly reduced the reliability and life expectancy of the present 
tire copiiguration. The significant lesson learned from this 
situation is that in the initial design, tho tire size chosen must 
be sufficiently large to acconunodate the growth potential and · 
resultant gross weight increase of the air vehicle. 


Ariother major problem in this area has -been br~{e chatter 
at low taxi speeds. · Although this problem exists · on all large air­
craft, the problem ha3 yet to bo resolved. Because of the potential 
structural damage that can result from this situation, the ~?OA 
program now includes a rather extensive effort to establish design 
criteria for braking systems that will eliminate this problem. 


C. Applied Technology Base 


tveapon Systen1 llOA (~7J) .~.·::-o!:l it s inception has required the 
maximum utilization of the lr1 :.;sr. laboratory and research advances 
in aerospace technology to .. i~et. the syste:n objectives in performance, 
rllnge, speed and accuracy. The n.pplicat.i..on of thes e advances posed 
considerable problema. Althvlt,)'. ::t-Jny o.r the advances in aerospace 
technology had been proven i1: i. ;, ..: l aboratory to the extent that they 
were commonly accepted to be 1·:.i. t,; ·in thu t t:1en present state-of-the­
art, little or no effort had ,, <.: en expenu.ca. towards the technology 
requi.red to generally apply thes e atlv:ulces to aeroopace aystau 
hardware. 
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One of the les~ons learned on the XB-70 program is that this 
increasing lag between the laboratory .:md research breakthroughs 
and the technology base for application to design and manufacturing 
techniques have resulted in longer system development time periods 
and greatly increased system oriented cost~. This lag has been 
cauned by the rapid expansion of our research programs with an equal · 
reduction in our programs to devolop an applied tcciUlology base and 
proven manufacturing techniques congruent with the emphasis on point 
·or system design. This emphasis on point or system desit;n approach 
implies that there must be an end item syate~ hardware need before 
application development iii> done on the manufllctwin~ toohnQlogy. 


· 'IhltJ rooult.a in the eonoentrfl.l.ion o£ know how w.Lthin a. small number 
of our ind'l.UJtrial contractors and is often loat to the scientific 
community whole. 


The expansion of the appli~d research base not oriented to 
point or system dosign is r equired on a continuing basis in order to 
bring futur~ systems into tho · inventory which incorporate the latest 
proven teclmology at less direct cost and in a minimtnn time period. 


In the XB-70 system progro.m most of t he advanc€1d concepts had 
to be developed from tho laboratory concept to specific hardware 
witHout the benefit of an app1icd technology base. For instance~ 
stainless oteel brazed honeycomb panel had been produced in ~al~ 
laboratory samples and ;..-as cot:~monly recognized as a highly efficient 
structural material • . To use t his material i'or the manufacture of 
tho . XB-70 required development of rollin;; rn:i.lls ,that could produce 
stainless steel in both thin ru1d close tolerance sheet stock, de­
velopment of brazing techniques and equipment, development of joining 
and welding technique:J, and the development of a whole new family of 
quali~ control and inspection criteria. Once developed, the n ew 
procedures, techniques, processes and equipment had to be exp~ed to 
encompass the entirG subcontract base . All costs in both time and 
dollars were directly oriented t o the X:JJ.-70 progr a'TI . 


As the XB-70 was originally planned ·a s a w-;eapon :3ystan to be 
pl~duc~d in quant ity, a large developmwlt and s ubcontract structure 
vro.s establ.ished which encompas3cd nearly all of tho aerospace 
industrial complex of the United States . As breakthroughs were 
made in development or mc1.11ui'act.u:dng, these 'Here distributed to aJJ. 
vendors and subcontractors throut;h newslottoro and sYu1posi urns . Thus, 
the XB-70 advancements in ·~:.he stat~-of-tlw-art and infonnation gained 
were disseminated to the entire scientific community. 


The technical l esson l eal'l"!l..:.:l on the XJ-70 Systerr. Program is that 
our programs of applied reoea.7:•!i, ;t;l<l manufacturing technology are not 
adequate or timely to supporL ·;,,)0 advance11ent mado in the laboratory 
research programs. The anphacis on only system oriented development 
of applied research or manufactud.nt t oclmoloeY has increased the lag 
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between laboratory research advancer•tcn:.:; aw.l their applia,ation in a 
systan and .has greatly increased the systa1t development t4ma and 


-·~system oriented coats ot 8nY syatem which utilizes the latest 
research advances. 
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Fi.IGHT TEST 


A. BACKGROUND 


All areas of flight to&t sup~ort, and with the exception of the 
lo~ ... ~. .,. 


~J';;;•?!,: I o • ~ ' 


~:--_/r'. ·/ ~~~ f'light test contract planning, wore completed to support _the originally 
~:a..f • •• '. 1/, ... • •• , • 


~1·~;:_. t ':·.: t ... ; i 


lS>·i.· } planned · first flight date of Dece~r~l:ll:r 1%2. The Joint. Test Force was 
r,·..l ~--- (,, ~ -•. .. 
J'· . ":' •"r' 
n: • .;i:. :~~·-~· organized and the services and supj)ort Cl~rcements between the. AFFTC and 
r ~~t ~--~ j!.:~· l. ~ ~ ::: • ~-


~:~i) . .:.·~~ the contractor were in being by that date. 
~ · ·~~ ~ • ~ t: 


~\i:~;;~ -·~ ~- -~ . Air Force personnel v1ere trained by _and with contr~ctor p~rsonnel. 


~-l;F~-.::·: :. :,' The technician and engineers vir:u.:-.lly l~"'led with t.he_,. aircr<l:ft · d~rin~ 
~-~ .~~.z. . ' . ' 
~-~ manufacture, thus acquiring a thorough background. The pilots receivep 
I 


r; --: .. , . ground school with the contractor pilots and participated equally in 
rt~; -~ ~--~: , · · 
l;~~~:· . .- .. •·,·; .:- the flight control simulator miss::.on~ .• 


1;-. xi .. 
' '·· .;:_,1 .. 
H•(: 1/ 


- ' " 


~ 
The contractor flight test ma::.m:c:no.nc8 personnel wero employed in 


the manufacture of the aircraft, con~equently they were well qualified 


if.~- in the configuration and systems operations. Tne contractor pilots 
· ~'\ 


completed Air Force B-~2 crew training and received B-58 flight training 


'1 ' . . 
' · . r. .. J.,· ~ 


to gain experience with large high speed aircraft. 
"'~· 
L 
f.~ '.': Facilities in being at the AFFTC were adequate ex cept for modification 


' ~· -·· , of building 1820, construction of a 10,000 barrel capa city storage tank •· .... 
.,. 


for JP-6 fuel and constructio~ of J run pad for the XB- 70. This work 


was accomplished under the military cons~ructior. program. 


The flight test plan was developed by the contractor and approved 


by the Air Force. Tnis plan was t o ·;.he detail of each individual data 


point, (NA 61-620-2), o& well as t he ~ore general overall plan and flight 


test program objectives. The plan wos based on the contractor's estimate 
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() of achieving an average of eight hours per month per air vehicle. 


... • . The 'contract for the flight test program was accomplished in July 


1. ' _l964, which was, of course, prior to the first flight of the air 


i .vehicle. Since the contract was of ~~e incantive type, the contractor 
~~- ...... 


, ' ·, was therein recognized as the flight test program manager • . Approval 


: :,; ;~ ·- authority over the flight ·crew composition wus, however, retained by 
~. '·~·· '".~ \ 0 


the Air Force. 


B. CONCLU.SIONS: , 


. The org~niza_tion and manning' o-f the Joint Test Force was, due· to 


;· . · .;.· ~·· aircraft manufacturing slippage, alr.J.Ost two years early. This, however, 
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was not a wasted effort. · The adcii tior.al tirr.e availabl e resulted in . 
much more thorough training than woulc have been possible otherwise, .. 
and enabled personnel to -follow th& air vehicle through the manufacturing 


. 
In ac.di tion, it made available to the SPO, . 


on site knowledgeable Air Force personnel. The flight . cont~ol simulator 
. .. 


experience gaine'd by the pllots was · judged extremely valuab!e training 1 


•particularly in view of the fact that due to austerity no flight 


simulator was procured. The contractor procedure of ut ilizing flight 


test maintenance personnel in the manufacture. of the air vahicle was a 


valuable expedient to provide traineci r.•aintenanct:: personnel for the 


flight test program without incurrin0 ddded training costs. The heavy 


and . supersonic borr~er training afforcied the contractor pilots is felt 


: to have contributed in a large measure to the $afety of the early 


flights. This training was not considered necessary for the Air Force 
.· 


pilots due to ·their previous experience. 
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. The for~ulation of the flight test program objectivas and the 


development of the broad flight test plan early in the conceptual 


phase of the 'flight pxogram is, of course, necessary. However~ 


planning to the detail of individual data points is wasted effort. 


To date, in the XB-70 program, less than 50% of the data points · 


:. accomplished were contained in the detail plan, the balance consist-


ing of points for which the requirement was unknown when the plan 


was developed~ yet accomplishmcn~-wise, the program is proceeding 


approximately on schedule for th0 nours f l own. A further considera-


.,, 


'r 


tion is that the detail plan of data points, (KA 61-6~0-2) was compiled 


for the originally planned fligh~ test program of 415 hours • 
~ 


The incentive type cont~act does not lend itself to the exercise 


of Air Force management of an ex? erimental flight test program such 


as the XB-70. Any request by the Air Force to the contractor to 


alter projected flights will non~.tilly affect the achievement of the 


contract incentives and can, ' thcr0forc , be ex?ectca to be. met with 


' opposition by the contractor. Tne Air Force is wen fac ed with the 


alternatives of relinquishing manage~ent of the program or placing the 


contract in jeopardy. A type of con~ract whi ch would permit Air Force 
be 


to exercise management prerogatives ;·JOuld/ highly desirable. 
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,, .... CONFIGURATION l~AGEMENT 
of, ~ ,. ! ''> ~ 
I' :-'.>I' 


~t~~::-.·:' 
-- ~. . . 
;J>· •• • ·' 


;:; :~s·.·~;:. .. 


A. AIR '\ZEHICLE 


1 .• BACKGROUND 


<··::·; ~-~·-· · · a. In light of the very stringent funding 'limitation under 
~' which the B-70 program has operated and is being tested it was neceosary 


~ :>.,-'··>. in early 1963, to establish an effective and ,positive control of configu­
ry:~:.~~~-- · ;~·. ration ch~nges. Control of B-70 design and fab~ication has been achieved 
;;~::-:-:' :t ... -:-·· · through SPO surveillance of specifications and .engineering data. Change 
~~~ .. / .;·. :-~: . ~ontrol procedures were negotiated with tho contractor and included in 
~rf'.~-:.t~. _· ~ Exhibit which became a part of the contract. A B-:-70 SPO Office In-


j\~:.,.i/'~·:···,! struction was prepared to list procedures for control of contractual 
' {;,~ _::-- changes to ·the configuration of the XB-70 Air Vehicle and YJ-93-GE-3 
i ~;,;>·· engines. . SPO approved specifica~ions in effect on the date of acceptance 
, r_~::: :.:_·.. of each Air Vehicle, with deficiencie5 and shortages listed in the A/V 
f.\~·-,<": .. '. Deficiency Report, defined the baseline configuration of each· Air Vehicle. 
;~.~r ..... : ··.-: ~ Major changes to the Air Vehicle after AF acc·eptance require B-70 SPO approval 
~: ~-;·/.:"11-~':, • prior to making the change. Differences between the two A/V' s required the 
:~~9!~~-.: • ., ·· · use of separate specifications to define the baseline configuration; · however, 
~'- ~~-:.~ .• ~ . . the sa.roe cozUiguration control procedures apply to both A/V' s. 


j ~~~· ·· ';'' 


I ··· . 
~ ~~-;:.: ·~ . .' b. Since only two XB-70 A/V' s vJere procured, configuration 
~ ~~i:~{+.·:;: ~ ide_n~ification and reporting at component l evel (which is the procedure for 
~L .... · , : programs scheduled for the operational inventory) was considered unacceptable 
(!?.~;. -·· for the XB-70 development program. In lieu thereof, XB-70 configuration 
lt. · .. ~ identification, control, and reporting is accomplished at subsystem level 
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allowing the contractor sufficient design chanee flexability r equired for a 
•· development program. Since both A/V's were bailed back to tho contractor 


after AF acceptance configuration status accounting is accomplished by the 
. use of contractor internal r eports rather than requiring the contractor to 
prepare formal status documents. 7ne contractor's status reports are 
furnished to the Air Force at specified t~ne in~ervals and provides, (1) a 
word description of engineering changes made since the previous flight of 
the A/V and l:i.sts the subsystem affected, (2) a listing of the subsystems 
which were either inoperative or partially inoperative for the flight being· 
reported, and also includes a statement as to the reason for it being in­
operative, (J) a listing of all subsystems which have had changes incorporated 
since baseline configuration was established with a cross reference to what 
the change consisted of, and (4) a tHo part listing, which provides a list 
of all changes that have been released for incorporation in the A/V. One part · 
lists the changes that have been installed and the second part liets changes 
that have not yet been installed. 
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c. The AFPRO and the XB-70 Test Force personnel maintain close· 
surveillance over all configuration changes as they are being formulated by 
participating in the contractor's meet~ngs when proposed changes are dis­
cueeed. This procoduro providoG tho SPO with a technical onginoerine as­
sessment relative to the ne-cessH,y for the change, a. contractual assessment, 
and a logistic support assessment relative to the effect the change will 
have on Ground Support Equipment, Spares, Technical Hanuala and Haintenance 
procedures. Major changes are limited to thoso pertaining to Safety of 
Flight or to achieve contract flight t est objectives. Major change proposals 
are revi~wed ana approved, or disapproved, by the B-70 Configuration Control 
B~ard, which meets at specified time intervals in the B-70 SPO. 


2. CONCW SIONS 


a. The configuration procedures and management controls 
currently in effect for the XB-70 program affords the closest practical 
management surveillance of changes, thus insuring ·that only those essential 
to the safe and effective accomplishment of the flight test contract ob­
jectives are implemented. The configuration of the flight test A/V's is 
cl~arly and accurately defined as is necessary, not only to insure flight 
safety, but to permit interpretation of flight teot results. Good day-to­
day working coordination between the contructor, AFPRO, B-70 Teat Force and 
the B-70 SPO hae been established . The SPO is kept knowledgeable regarding 
potential c~nfiguration changes prior to.their actual release and incorpo­
ration in the A/V's, by means oi: a weekly infonnal telephone conversation 
between the contractor and appro?riate SPO personnel. This provides the 
necessary advance information without generating additional cost to the 
program which would be inherent in any re~1lar ~Titten reporting. During 
these telecons progress toward accomplishment of changes already in process 
as well as a brief review of potential future changes is provided to the SPO. · 
All changes are analyzed with respect to flight test obj ectives, program cost, 
impact on logistics, maintenance, spares, and ground support equipment. This 
type of continuous, ·close, but infonnal coordination provides the SPO and 
other AF agenoiea involved with knO\-Iledge and understanding of current statue 
of the XB-70 flight teot program without the generation of additional and 
unnecessary coat to the program. The XB-70 Configu·ration Management program 
is similar to and satisfies the intent of current AFR and AFSC oeries of 
regulations pertaining to AF configuration management . With the exception 
of making minor changes~ activities to date have confirmed that XB-70 . 
Configuration Management policy provides definition of A/V configuration and 
demonstrates the existence of tight management control of configuration 
changes. 
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B. DATA MANAGEHENT . , .. : ·_:. ) ·:~:-~.L.i_:Jl_· 
: - . .• . ':;;." <>;. ~-. J'. 


• ~ ,. : .. "• "t.... • t, "'.:·: :.~ ..:; • ./""' ;tl 
.. . . R , .· · ~ . ··,\'.· ~-:"'t 


~··.·; .. _ .~ · · · :- ~ ·1. BACKGOUND · ... .·. , , , ,.;; 
• 


H'~.~- ', ' • y ,"'• ~ · ~.·, ,•t ... ~••',l''·, ,, !· .: ·. ·. ~ · ..... 'l~ ...,_ ~ 


\:/ }::::L< a.~ ; . rn the 1958-59 t~e period wh~n an c~erimental contract for the B-7~ was·.-·:~'::·_ .. >;.::~~~ f1 
~ :· · .:. :)-: executed, contracts for l~ge q~ntitJ..es of a1.rcraft were appr?a~hing a co!lclusion, ·:, _:- ;;·, ·1l 
; '· and most contracts being awarded were of the R&D type with a nun::unum of hardware a.s . '..:.!,. .ti 
· ,.'···' · · · .. the deliverable end item. · It was at that time that the B-70 contractor and. the · B-70 :-. ~·., ~l 
~~:... .. .··,?~\ . .-\'l~apon .System Project Office reali~ed that .during the .war end postwar years which .. · · ':~ .:~ .• :.: . ~ 
i:· .:··: , .~. :. .ha:q~ demanded !the delivery of hi~ quantities of :.aircraft, speci,fic contract defi-:- ·· . .' :.~.:~t.<~t~ 
~· . · ·. · "':,~·~.. - ~it~on of data was of secondary JJnportance and J..t was probable that up until then, ···., .Hi 
~··:s .. :··:; .. ·~ ... n~ither had the contractor lmoWI} .~ompletely what data he was obligated to·. supply · . ·· r.: '/ · ~ fj 
".: :~: .. ~ ... -'.:'"f:,· un,del" a contract, nor had the Air For..ce known completely what data. they hJld procured ·,_ · d:: 
f ...... ~'· ·w:;-;·:~' '~~~r a contract. Completion of data. -in those days usually was constituted by· eu9- ,' · ····:~: ·;tt 
~-~· . ·.h·· ~ Jidtt·al by industry of qualification test reports for equipment, equipment sampieG; . . . :~/·~; 
;:' .:;.~.:"·1.. · pre~iminary handbooks and microfilm of fi.nal production d'rawings .for the Air ·:·· .... ~~ :: J. 
~ ~~·:: . ·t_..';-.'* Veh~cle. . . .:~ ........ ~ , ~ 
. ·>. · .. • ~ .. :~ · ·. 1-~i 
;. · . .. ·· · b. With the ll.dvent of the R&D· contracts, where iveapon system and performance :·· .. ·.~i 
~~:- ' · · ~ ~:: specifications were being introduced and " i t h the advent of a new family of manage- · . · -· · ~::.~ 
r·;' ":· ~~;~-~ ment reports, the at>plication of da~a re9u:i r cmcnts conta~ned in military ep~cifi- .. • .·· ' ...... ~. j~ 
i .. ·>· ,.~ (~'\tion;; for hardware appeared quest~onab.1 ~·, .1.nd the requ~remcmt for a definltive > .,.. t·. 
'. . · · · .. ..>cument of line i terns of data in the cont ·ra ct became evident. Such a document was · , ., ~1t1 
. , :· . generated by the joint effort of the B-70 Weapon Sy::;tem Project Office and the North .• ~·:','; i m 
:. · · ~ American Aviation, Los Angeles Division, and t he suh.}eci'. document . v1as attached to . · · · .. · ::r.:~ 
·::· ~·,-.;~,.: ru:d made part of the B-70 contract.. During t he_ 18. r..~nth s that followed~ data.~?- ·. -~,:J;N'~ 
· , ,, · .nu..ttal r~uirements of the subject contract Here llmted to those conta~ned mth.l.n · . .;..-, : 
! ·: . ·'~ .:the ·exhibit and the status reporting of such data v:a~ mechanized for internal con~rol·. ··". {)t! 


• • · !· Within the contractor's fJlcility. The WSPO had as had the contractor, appointed one . ,.Jl'·, 
~ •' . ' • ;,1' 
: ... ·;: per.son' through which all data requirements Here coordinat ed and approved. The exer- . ·'If. ' 


~: ·· ... ~~~ ·. ·cise incl~ded a very close coordination effort betvreen the . contractor and the B-70 .. -·: · -~";! 
;<: :·:~:~:SPO to resolve two basic factors: (1) IdonU f i cation of data required by the SPO ·~ . ·. ·h:: 
: .. · . ·~::·· ·: ~to ful.fi~l its charter within the Air Force and (2) A defi nition of the data· so identi7'' l~i:. 
\. . ; _., fied .in order that the contractor would ho.vo a clear underst anding of the required ; ' .·· ~.~·~ 
, • T~ contents of each end item of data. It wa s f ound necessary in some instances where ·: -- k: 


,... :definitions contained within certain paragraphs of Ydl Specifications were ambigioua, ' .. ~ 1 :·~ · 
· · .. .' : . !or ~he B-?O SPO to write an exhibit which f ully defi?ed t~e. r equired contents of ~hat .:.:d{: 


, ·i .... apec~fic ll.ne item of data. When all such data were l.dentlf~ed and understood by ooth_-:- .. ·, ~~~· 
· . · .partl.ea, it wa.e attached aa an appendix to the contract and prefaced by an introduction '. · IJ,;,, 
·~ · '· .which contained the following two key statements: · · · > · :/ t:~; 


., . "Data requir~menta of applicable specification and USAF design handbooks, except as · · · . ti ., 
... defined hereJ..n are waived. These and other gove:nment documents requi:ing the prepa- . .. l:i . 
;· ... ration or delivery of data shall be used as a gtUde but shall not req\Ure Air Force .'. · ~. _, 


approval !or deviation thereto, relative to preparation and/or eubmitta.l of data." . ,.· · . .. , . ,.;) . . . . . . t< 







' , ' 


~ ·~~·· .. 
! ' 


' I -··- \ ! ! 
''···· · The second, key statement was: u.oata. shall be submitted in the format and content ~ :1 


nonnally used by North American Aviation or by its subcontractors • ., · Where the term ·'·, ;· 
•·. , ·:. • 11TE;st Reports" and "Test Results" were used, the meaning was synonymous. As of • · . .. '' ; 
~- . , :"". todt>.y, theso words of tho contract have not baen a.mondod nor hao t,he contractor been, :· ~:.... J ij 
~~~~·.;;,;'.('~: requestea · to prepare "data.u per ee over and above -that which was set forth i.n .the _ _ :·;· · .. -.. ;. -~ 


~~cfJ{ ."xhibi t. , . ~ ·,~ , : i· ': 
. . , .. . .. _, c. The' Air Force, in administering the B-70 proeram, did one additional thing · -· ~';! 
, . ( · -, ~--~· ..:. wh:ich is particularly applicable' to the management of da.ta. It . rofle·cts · a philosophy :.-·,.·. ;,_:, 


·. "< ·. Jl;lSed by tho B-70 SPO to maintain data at a minimwn and was accomplished by the SPO ~-~.f.,-. ; ~t! 
:"!: -.:i · ex~~ci~ing its :p.rerogative to ·.dele~ate approval of c~ct:ain __ items ~o the contract?r~ .'· -;..._,1; :; l·;·~j 


·· ·. The ph~losophy applied was that wh~ch \'las rcflocted 1n an e{I.Tly Air Force BulletJ..n · '. : _tt 


:.)·· · .'MCP 7J,-5J3A, which wh~n implemented, allowed th~ Air Force to accept contractors --~-~!:. 1- • H 
· ··,.:;~~' <;::ertification that end items of equipment below subsyst.film level had fulfilled the · · ,. ~-~ ~·: ~ 


'>it· gqvorru_nerit approved airworthiness or qualificat.ion teat requirements, · such certifi- ~.:: . ."t ! 
··.,} cation to be based . upon the contractors laboratory test resul:ts• This meant that .·_ ,,.4: ; 
· ~f::~ -. 'With t.he exception of a few selected end items of equipment in which the engineering \.~) 


~· '\ 4 ' ,_ I'-' I ~ 


.. . ~:-. . personnel. of the SPO had a. special interest, it became unnecessary for the contractor-·· . .. !·» 
~ ·. · -~-.' _':;'' t? document test results in the form of fonn.1.l test reports. This philosophy recog- :. ·':·-·.- ··~~ 
!.. .,:~-~ iri~ed· that te~t laboratory log data sheets JMintained on file by the ._contractor and . A_ .-.: ··'{'.\; 
r.;. . :-~ ... readily available to the Air Force if "roquired; would serve the same pun>ose as file · -~ .. · .. · · l;~ 
:~~-f ;::.~:~~: · -~~l;>in,~ts, at \'fright Field, full ~f fo~l te.st reports ':thich might not be needed f?r :·<: ~~~.~~ 
:•,,. ·., . : .. t)le_ balance of the program. It ~s obvl.ous tne savings l.n Jna.nhours which were real~zed . ·.' .. --~ 
L. ·•· ·:.~ '::~T ':rticularly i:n view' of the fact that the contractor passed the same · philO'eophy . of , . < ~- . ·' 1i~~ 
[ ···.;·. :i._ ~~rtification on to his major subcontractors. .. .' ·: };:j~~ 


\ <.: :·~_, . d. Following the definition of data \><lhich became part of the contract, the meth~-::·}·~~~ 
f- ~--· ... : /: of -~n~ging the effo~ in accordance with contract requirements was irrq:>lemented • .. This;;5{:J~1 
. · .. ~--· .. · ~ con.s1.sted of a rnechan~zed system for data status reporting to the WSPO as well a·s .. /rV,•· 
: :' ... · .. ,. internal data management within the contractor's facility~ The first step accomplished-··· l';l 


, , . ,:..;.. · for the preparation of the master tab list i n{; \·las the assignment for each line item of _:c;-'; -~; 
.,-· ' .... data, 8.. sequence number, a report or drav:ing number, and a responsible group within--- ....... _ ,.~;~~~:1 
~. - North American. All items of data, as in the contract exhibit, were grouped by .<. ~-~~·;·~~ 


·sub~y_ptem. The master tab, printed from punched ~ard s , formed. the basis fo: ~ ti~Ub~ ~ ~--~ ' ~:,iJi 
· .. · ~-~ · ordUlate reports which_ were machine sorted and pr~nted as requ1red. The or~g~na.l : ~ --·,:;' ~<~ 


~- · ~ · · system estab~shed the use of an. 08~ card s~J.·ting machine and a 407 raJ?id print.er ._ •• ·., -.::_';_ii~1 
···~ . .. :. and the coat l.ncurred for establ~shmg th8 :l..nternal control and report~ng system. was .., :· t,1: 


' · a m:lni.mutn. The original programming cost \1ao about :'!)600, and each combination of · •. ~,. ,V'1 


/ printouts thereafter cost in the neighborhood of $35. This represented some 350 data ·.r - - .... ~.; 
'.' .• ~ntries. As time progressed~ additional reports, $pecifications and drawings were . · ~:-~-~--l:~ 
.t. ·: identified by number and periodicap..y added to the tab run. Additionally, _soheduled ~>"n:;~-;;, ,:;. 


·and ac~u.al dates were added and ~rovisions mad? for the ~s ~gelea Division . >. · :.,{;·_J.; 
tx:-a,nanuttal letter number to be recorded opposl.te each lme ~tem of data. The fact .. ·. . 1·:; 


~·: was recognized th'at the submittal of any data item, irmnediately opens the door for ,.~~ :-.,f 
··~ a nzy-riad . of questions which, ·when aaked in writing by the customer must be a.n~wered :'\: ' ·: ~~ 


in writ;ing b;r the contractor. Such answers in writing usually represented addit~onal · ·,.: 11
' 
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. ·~ . 1 ··>-" :· , ~ata even though. it waa: C<;'ntained in letter • form. Thus it was found advantageous tq,.·)~:;_· ;, 
'<'. :tJ -:~:: reference all correspOndence generated by el.ther the customer o;r the . contractor_ re- · · · ' 
' ... ·· · lated .to any end' item oj data adjacent to that line item of _data in the tab run thus 
· ·- :::_.~· prqvidin.g a ready reference for not only the data requirement but all correspondence : ·~ 
. ,; ·,::. .. _ra;Lo.ted thereto. Eo.ch end item of. data in ths JM.otar tab was alao coded to ~dicat~ . ._. ''J 
: . · ... ;·· . -~ when~ writte_n approval of ·the \'/SPO ·contracting offi~er was reqU,ired and/or grant.eCi.· >~- :~·t 
: ~ .:--: .'.:· ·. ~ach . lin~ ... o~ data in the data status report was a:;~signed a sequence numbe~_, _··a nUlllhet·-.. ) •- -~ 
"· :..·~ ·,' .representing the office of prime responsibility (or . group') at the contractor's plant_, ~'-- .:.1 


_., ;-~~~ -'- t~e assigned docwnent number, a. ' document title·, a submittal schedule, a submit.ta.J. _··. ·· '-~- ~t, 
.:·'.~-,·~·,;;-_'· date, and the contractor's letter number under '\'thich submittal was made. Beneath .·:2:,···' ·::.J 


. ·. /~ '~., )J~i;s line might appear· 3 or 4 other references of correspondence from either the ·· . · _::-~ . '\ 
~·- ... ~<;:~·;· · . (;u:;~tomer or from the contractor and the code indicating the approval status of that . • · : "' '•. ~~J 
i· ·· .; .. ·; · . -a.ine .item entry. The- atandar<;i printouts 1-1hich were used throughout the program to~. ~ ·- ·-:·>~~ ;> .:;-; :· -::·. ~agement purp~s-es at No~h American were .(1) the total list, {~) a pri~tout. :list_·(~~ ·,-~· ;.r~i.t 
~\: ~~:::.}_ .. b.Y office_ of prl1Ile respons~bility of all scheduled ~~ and (3) a .nwner~cal ind~· ·.·· ·,:,,:: .~;: 
\::::;/~·~:'" - ~ or .all specifications and reports. In addition, printouts were ma.de of all open .- ·._ · ... ·.,:•·.!: 
. -~· : .. '~ ,-·;:: fl-PI?roval items by office of pri.JilarJ responsibility and a working list of data · : ~;, ·_._·~: 
,. · .. : : , .,_ eched,uled· for submittal within the next 60 days. Other combinations _were issued. ~~. · . .:·,.~-:~;>~ 
L ?'l:::~;, _requ:!:red • . As, an example, in addition to the total list, which was printed and au~ ... _ _. :_: ,-:.~ 
:. • .. · ... inittoo to the \</SPO on a monthly basis, frequently the SPO desired a l,iat. of items · ~..- ~~ --~ t 
~ ?.: . ", ;-lh:lclt .. had not as yet been approved. Because of thd approval status ·coding, 'by . . · ·~- :~~: 
•. · ~.7_-;,. instructioh to the machine, such a list was made readily available. Conversely, · . ; -: . ·:··_,· ! 


f:~-~~J<:: _ s1;1ppose· North American Aviation Management desir~d a li~t of i_tems which - :eq_U~ed -. _·_'-:.' _ · ·-:--~:: 1 
, . :·:•" .' !J.r· Force approval,, but . had !!2i as yet been submJ.tted, ~t wa s extremely !:!l.mple to ·. ··',(, -~ , 
;.·;;~.-·:."(· ·oduce that information in a. minimum of time. In tho years which tJ:lis syate!Uhaa __ .· . -:: ·=f· 
~: . . , .. ·: oeen_ used on th~ XIJ-70 contract, the volume of data and re~ate~ corres~ondence ·has ... :._'.·-~· -' .!!·j 
j_1 > .. -'<~: grown t _o appro~tely 17, QOO en~rie s. Recen~ly, . the. mach~ne ~nstructl.ons have_ b.e~n ··· ··: :.;·~ \ ; 
' ;: ;.{:._taped and the pn.ntouts made using a 1401 ser~es mach~ne. An interesting stati·stic , . · :t: 
:: · i?~/~· · is the rac·t that the increase in volume of . entries has been off-set by the faster . · .- .~~:- ;-: 
:.. ..,_ prin,tout speed · of the 1401 machine, allowing machine costs to rezqain nearly the " .··~;1. 
:'; · ::- . , ;;_ eame as when the program was started. · __ .···C 


;: .. ;;/~-!·(- : : e. Thro\lghout the development contract of the B-70, it was. recognized that _· _<.., ,(>·'~ 
<.,._\': · ... ,. ,ins:tances would arise when the contractor would submit some thing to the Air Force · .·---· ~ · ·· _) ; 
;>~:-~\~~--- ~or . his· suggestion and/or coordination even though such Q.ata wa~ not necessar~- . ·) . .. ~ !7' 
\\.:. ·· ,.. ~ncluded _·as pa.rt of the contract data requirements. I t seemed l.mportant that a. · .,. : · ~ <, 
~-. l;:. '. r~cord of such· submittal together with an index of related correspondence be main- · . ·· . · · -~ ,: 
~-. '!:?;~ .. t-ained, . so_ as a result, these items were 9-l.so included in the data status report. ·· • ·· . ·;f:~ 
.. ·.' '• .. ·. f. . To alleviate colTUllllnication p~oblems a plan for scheduled technical meetings . ·. : : · ·_~{: 


. between the engineering personnel of the contractor and his subcontractors and Air ._ .·:'~:~~i_; __ Y. 
.. . · · :rorce technical personnel \-.rae implemented • . Such meetings l-/Or€1 progressively · . ·;~~ J;i 


.-.._ .. / scheduled 'Qy subsystem, were held at . eithr r the contract or or subcontractor's plant .. ;·~ · ... · !~: 
_,.-. or at the system project office - included a minimum of personnel, were accomplished . . · :,-.'{~~ 


in one or_ two do.ya, were informal in nat.1_lra, and were conducted no less frequently. : ···;<•. i~ 
· · than every· 90 days for each subsystem. At such meeting, prelimina.ry drawing, · · ··<··it· 


schematics, rough analyses, and concepts were discusoed. Questions were asked an!l · · · .. ~ 
r · ·~ ' , .. ' ~ \f 
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· ';' . answered on the ap,ot • . ~ecommendatioris and/or directions were obtained from Air .- ·~. :,.: ~;;· 
·: · .. , .force technical personnel leading to"{ar~ the ultil'l'.ate formal approval of.. the · . . v. : · .!. ·., i 


"<~- applicable subsystem or ' CC)mponenta therein,, a$· required. Tpe purpose of the de~ign ,:. -~ · .~ 
~·. ~"'· reviews waa actually two .fold: (1) The Air Force was always current in the design : ,· .. ', ·: 


·.;. • . tochniquoa' baing employed . by . the oontl"actor, ancl oacond;Ly, tho contontQ of o. :roport __ ,..<t. -:; 
. .- :;.} ·,·· ·. or,., dr~wi.ng to f\llfill a spe.cific data requireltient came as no surpris~ to the . SPO · ~J'.~ .< 


·.~:i! :' :~ .when ;it was submitt~d for approval. Thus the written correspondence problem ~a.s · · · ~;;'·c;: i 
·~ · .. ·: mD.intained at a minimum. It is conceivable that had such · conferences not be-en ·· ·' .. ···:··; ·.:.-: 
·~: .~ ;· conducted, . and the exch.ange of information· had been by col."respondenoe onl;y, ~~h~ , .• .:-": , ·:;:~~·!-·~ 


. . ·,~ - ·..-. current tab lifJt1rl'g. migl')t contain not l7 1QOO, but .:30,000 entrifHh ·. · · ... ,_,. · ·. ~· · ; 
' . .. ~ .. .... _. :··: 
;·,>.. ·2. CONCWSIONS .> _,,~ ?··_::· ~; 


. . ": .. -~-). "" - ~,. . . ( . ~·..; . ~ . . : ::\~~~~'f 
~--.; ,:~ ... ~·~ :. :'• · · n. Today the B-70 SP?. has a status . report· that cbntains a reference for near?-y,_ ·. )~:,' ;.: ' 
h/ .: ,. :_;.;;; ~ every. piece of paper aubnutt.ed by the, co~tractor to the Air Force as wel_l a.~· fr~~ . :·: ;,., ~;~ 
~>·'X ... ·., .· the An~ Force to the contractor, and it ·J.s segregated by Contract Data Item -Num'Q_ero~ .·:· .. ~ . -:.· ·~ 
r..r·: ·, ·~· ;, Tho Air Force and the contractor use the same infonnation to monitor contract data. :· . .; ·: · j 


f.~· •. • . 'The· versatility ·of the etatus report is quite eviden,t. The B-70 Data l1anagement · · . . : _,.~~ :(~ 
. ·, program conceived and impiemented in 1958-59 is quite similar to the. data manageme'lt· . ~~.D; 
· · sy~tem cur;rently being implemented by tho Air Force. The similarity is evidenced . ; ·: ·;'.~ 


in three specific areas • . First, the appointment of a data ma.nager within a . system . . -::· .. _.,,~:~ 
.. project office is a c.urrent . requirement. However, since the inception of the B-70 . ::·:· iJ 


.. ... :: .. :.. pro~ram, there has been one key B-70 system project office person assigned 1"espon13i;o. ~ .~- ·/:~! 
f: :~·;. · bility for complete coordination of B-70 data. Se'condly, exhibits prepared by the , :·; 


B-70 SPO to define !he contents of end items of data closely :re.semblee the docUlnent~ · . 
.rrently being implemented, which .accomplish the same purpose. And third, the .:· · ·. ·, ~ 


. ·• 


... 


·. 
'• 


-, "' .. 


waiver of all data l."equirements., except tho6e set forth by line items in the cont;rac~ ... . ' 
.. , has become a standard of operation. ·· : .. :· .. ·:l .. " .l; 


b • . Since the B-70 is a development program consisting of two experimental aircraft 
with no follow-on operational requirement, and also due to program austerity, B-70 :~ . .. ·· . 
data requirements and the distribution thereof is very conservative. Essentially all '·.: ·.·l 


B-70 data required by the Air Force is submitted in the format and content normally .. <:.1'.:::~ 
used by NAA or by NAA subcontractors. Only selected items of data are submitted to· .;~·~-:,:\ 


·the Air Force consistent vlith management needs. This procedure does not waive the · .. ·· :(~~~ 
contractor's rosponsibility for compliance with applicable design and testing re- ~··~- ~ ~ 
quirements and for maintaining on file, readily available for submittal to the Air ·. · -~ 
Force upon request the information from '~>lhich all d,ata required in applicable .. :j 
government documents has been prepared. The B-70 Da.ta ?rogrnm has kept the dollar .~ 
investment in engineering data to a minimum. It has prevented the procurement of ~~· 


., . unnecessary data by .restricting purchase to valid requirements as they generate. ~ It · :.;>~~ ; 
makes readily available any portion of B-70 data prepa~ed by the contractor regardless · :.'j~i 
of whether the item ia listed in the Contract Data Exhibit. ~1 
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VII. LCGISTICS 
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Like the, contract and manufacturin6 effort, tho proGram director '· ··.,t,tr,-~· ··] 
[:;~~::~;.;:'iL· recoaU-zed the requirement for the initiation of Loeistics Support planning • :;·_.,:_:.-: .. : __ ~_._;~_k __ .~.~-•. ::~.:;1:'! ••• ·,


1 ?$~_:.',_:_{_~·~.{". ·- ., at the inception of the VJeapon Syster.. Pro[;l'ant. 'Yne Aeronautical Systems Center '· · · 
... _


1
: ,, supp0rt office was established in 1958 utilizing J~sc and Hqs Al'~C personnel who .. <_;j ·· -~ 


Hor.ked directly lv:i.th the l1/ADC Davclop:::o;-:t Z:ieinee:dng pcrson,..1cl in establishing,,_, . :·. ~-/'·j 
~-: .• ~.t:(·:·~·.··::~.~.-~--.-.r~.: .. ;·,;..·:~:··, .. ·:·;~. · tDhte de


5
siGn criteria for training devices, Ground Support Equipment and thhe ~TA.SSC • . . ·': .•• ·-::'''1 .. , ~ 


·, • a. a, pares and GS:S provisioning critcrj_a. As the orogram progressed, t e . , · • .. <::r:.~ 
Support Office \'las expanded to assu.'T.e r..ore of the p:..~~crar.: management and pro- ;rJ~j-'.~{;. :i! 


, .. ; · :~. · visioning efforts "lith the ARDC person.1e1 doih_s less of the management and .mo:re ~ ~~·-::\ ,.;:· .. ::) 
." ·. ·. · 6·:~ ~or the engineerinG effort. In 1961 t f:c Hcs AKC uer:wnncl attached to this SPO .. ~., ;:·J,.:'.~·:-; ·; 
l . · ·: ~· · )mre SMKA vrho established a li<!son \vithi~ the SPO initially on a coordination ·,, ... > .. ~'~-it;·~~::$ 


:··_':.:;~··; ·. , · ·:and pl~ng basis. : In 1962, tho . Proe~·U.""n Director recognized that unaer an · : ' (:/::~:i:'··~i; 
.. :'; : ·f. aust.ere pro~ram ~he : AF as well a~ the. con~ractor cou~d z:ot afford. a duplication,.· ,,.:··:·:.: .:<~ ·. ·~ 


. . of personnc..L .ass~.:;ned the support. off;...ce 10:..~ aecc::-.:):!.l.shl.n::; cssent~ally the .. ::~..; .. :-,-: ... _.;· .;i 
,-;· ... ,: ·,;'~ . scr.J? J?lanniz:g effort. He, th::ei'crc~ u.d::.~:ri~tro.tivd~r esta~li~hed a _ single .· ~;·:f.~>~~- j [ 
~ : · <·· .·, -~ administrat~on for support ofr~ce u::1acl' :.. ie ~n .'t:-,r.o•uo Loe~st~cs Support · . ·. · .~1 
· ·· : ,: · . Na.nager utilizine bot-h San Antonio a::.c: :.SJ S?C personnel to carry out the · ·.:~~ . .:··· · '. ·.:,~ 


. . ... ,. .~~· .. X!J-70 Support function. Thi s consolic<l~;io.-. of c.i:fort and personnel resulted · . <. ; ·,_{'f!.i 
:- · ... ~/~:,r:-:~ ·ih so!':le. reduction in personnel/discontir,cunce o::: GU}1licate e1'forts and a · -~· ::_.r. -~"';,?;,;!~: 
f:.'~J~·: ~ ·,'.- closely integrated and ~apicUy ·:r-esponsive or~:;ar...:.zation to the several program ' ; 1;.:~;;~:,;1.! 
, .. :.:· , :.Y-'.' ;.-·. re-directions. A\ .single set of operntior..:::..l l_jroceciures were CGtablishod as ·,; · ~ ~-·:(":··:~ 
·.: ·. -. ~ ,l. ' vmll as consolidated planning and re~:.o:::-tine sy5tc;:;.~ s ucn that facilities, . · . .· ·r <?\~ 


• ·:···· _.,. .. · Ground Support Equipr.1e:1t, GFA.:~ and Soc,.r0D '\·iere prc -r a:.mcd a.••d .:J.<i::-.inistered as . . •· . ,:: .·:· J1 
w:.·· ··;··· · • a un:i,t. An outstanding ex.arn"')le of the ';)c;~ofit~ tr.~t rcs...~lted from this . · · ~ : ...... : {: ; :'·''\{; 
',,_t-t~t~ · .. approach \'IUS the planned· prorlsionine of G:::-ound Sup;.c:ct :2quipmcnt and Harlll- . ·. ~ · <·'>: :·;~; 
t :, .. :;-t;h, ... _facttl.r:ing ' Aids vrhicn could l?e · us~d dt.U:'J,.nfJ the r.u;.nu.facturing effort and . ;··: ., . . .,.ffl 
~ ; .'' ;;<:~. ',"j·. transferred lof.ith the air vehicle in su.?port of the 1'light test progra.rQ • .,_, .. . ... · ;".>"· :""'' .,,;:, .O:::ti 


. ·:--. ' . · ·'Further, llJ.ll.X.iinui'il utilization was accor.nli:::hed o: e::C..sting Government-Furnished . : .-~ ~. ·· .f; 
~:· ~ ·~.,:~~i; · . . J::roperty t.hrour,hout the program: ·' Of p:.l.rtj_cular note 1·ras the aoility of the -~ . . . _.T-'.:;.-\.J 


.?; ,·:.·' ' . ..;·joint ASD/AFLC Office to a.'1ticipato m<:.:1\:.L:..ct~lrinz: dif.ficu.l tieG and resultant , .. .,: . · .. :· J.~ 
l..-4 1h l ... . I • ..., i '{. • 


[.' :.: :~'\" .... \ · p.vogrruh realiaunents in the proviGio;-;i.1,:,: of spares rcquire!;';'!Cnts such that ·f. ·;·::;p 
·~ /: . ··· .... spa.r.es "rere ' not overprovisioned1 coa:fiF;t:.:"a.tion cha::g c; ::; 1v0;·c .1..'1ticipated and . . .:. ::~.;.-r;l 
t'· . .,,.: r; ·>, ·· engine support requirements vrerc kept i:n con:wnuncc w:j..th the air vehicle pro- .. ....;·,_..' : ·.J; 


~ ... :~: ,." ' c;ram. · Tno latter v'ras ext::r:-emely diffie~1h since the engine co:1tract l·Ji th · : · · -~· ~~-1 
tF· . -General Electric was independent of the p:d.rr.o . contrc;.c7. and yet \·:as dependent .-··,, A: 
· ·· · ·,. upon prir..e contract program pro gross. f"rco.f of this co:r.bin0d program manage- . . ... ~~,·~; 


••• . "
1
, •• r.wnt effort i.:> illustrated by the fac:. 'ti~ .:~'t.. at the time of the J rd air vehicle . .; . /• -L, 


. ~;:_-·, termination, the clo-sely monitored le?-d t :}.me from need date procurcrr.ent . of ·:~, ... :· · ·:~' -
.··;:~:f . .':)· en&in'e · spa,::r:-es· resul~ed 'in a verJ s1nall qt:..: ... nti ty of c.:\:cess spares and such · · · ;·. 


·,~_,:_, .. ,.,_·. ~qqss.' }.,as · o~J in the economical buy c~tet;ory . ··. Consequentl.y, · with the cancel- · .:".·_:_: ..... >:"_~.-.• ~ ••• ·.~~1lt>.: 
··: ·~:~ :··lat:i:on of A/V 113, additional spares prvcure.1lent \·rere virtLtally nil during the · . 
, :: ~ i·, • f irst year of flying because the deli voreC. engi:1os plus the austere spares ··· · · >:-~!/ 


~. · ·· 'pf.o'Visioning wore adequate for the 2 A/V proel"a.":l.. . .· ; · · ... ·:-;., ·';·! ·-~ 
.·i·~ l ... ~ • " · •£ · 
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