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A fcux rno Lei]nr fro:n L2clr}ee{ (}ut:den, .I$yl-o|r Keller, $ur!,e11) deported SFO CSOO ou the
,ih o:l' ,TFrrlllor.y to od.d11::rs sa:[ej:'y of "(]J.Gh b prob]en6 encou4tered by jrhe Arr\y pllobs frylag'bhc I0-3A ob lor\j'Illonk, Vlelrna$. ,lhe .fot.Io,,/tng are the problems addte66e4 and eolutj.orrJ.

l^. thiilne jrLotpouc lL1 flight,
2, l"lLl: J-De 6 LolPllrjl afber take-off.'1. :[|}.ror6isbeltl l{iJil durlng eri]l!.re rurr-u,c prlor to take-of:f,
4. i:i.:es:j1ve j:ucl" conoLuptlo!,
5, Ui) '-vcil fuel corrrirjxl)tlcn ljet}leen tanka.
b. .!'ue I lrad( selectlo[ &-.flc1enc1e$.
7. l ' )"1iJirt  l locedrLres.

l-tg.:l-l - liryjlAe s bot)pa8e 1n fught.

.tb edo for.rnd 6fbcr f,l"l{ihN t€st, anat dyaten aAAlysld tl|at englDe st_o?page could. occu! fro$
l!c]- Birarvi\L1orr hduced by lrEvlous fuel $y3tem u6a€e. I.f the yspot' return lhes .Co a$cl
lrlanr"rr l]ne tl10.t ce-us ore croStJcd. or crl,rlpecl cngllte otoppgl4c coural occu! due to excesslvely
t'lch rrrlxlir:ur ' Atro, lritll ure t'uer sc]ecto! on rqrH fi]el csn be ve[ced ovelboaraL os alr fuo]"
vi.IJ- ic rc irlrrned to one t6nk, jihfu! oltustloD can tro lol1ge! occur clue to the etlo1nqti.o[ of
t lrc 30111 delectlol l ,

!':rom fllchb be€t de lra lt lIEs e1so foulrd thet rlth one emlty tarlk and tbe Belector l|alve oq
fiOrfiI the cnijlne t\el- puup would €uck slr into.the lLnea flotrl the enpty tayrk anA csuse roq4h
l'unnj,nlj oi. clr(lne stoDpdge. A .fuel 6yEtem ldodlfl_catlol1 h&s beeo co.-dpleted, oa 5 alrcraft to
d,rlte to eLlrllndte ijhese prollens, a}1d coxrlrLetlolr g! the t.ernalnlng 3 lc expected 6hort\y,
I'\eI dycten modli'lcatlods 6re a6 follo.n6l

L. Install"atLon of a rlEild tank vepor retura l!n6 to elaulr nq poeElbtllty of 1lne
ctoaure anal resul-ta[t enBlno dalt\&ctloa.

2. lthe addltion of a fuel 4elector rah'e flxed 6tep plate to ilelote tbo Bollf posltloa
and l1mct1on an4, to prvlde poBLttve obep8 for L[gf aad. nlo}l? selector poslttonE.

3. f;rc ad41t1o1r of s revlaed 6[.:fi, beiveen the fuet oelector r.alve and. tbe delector
€ei\r box to ssEurs fail-eafe olemtlolr in coolurctlon L.LNb the der fuel Belecto!
vs-Lle ste! syatem.

l+, fhe ad.dj,t1on of e flxed- Itnlr ln Lhe altemste olL valve to l$noblllze tire rsuto-
netl.ct alter.late aft' f\rnctlon. De.Leirlou of thi! fflnct,lon does Dot affect tbe uel1u6l-
cori,l'l)l lo:.elteraate al? but eliidnatsd. the int,rcductloB of hot ei€lne conpart.oent
a1r durlns !1oruaj" opelettg!16 irlth reeu].tant lover bsses,
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5. fhe boost purdp gwltch la the pllots conirorLnent $as lel-ocateal to a trer poaltloo
odJacent to tho 6-bsrter button ol1 the Esln lnsinrn]ent ]redel for ea€e of sccesg
du"lnd nornal anal e&ergency olersrlonrt,

6. A ncv 4cceaa ,l.ooa 10 the r,rtDd-to-ftlgc1sge fslrlb.g wao sd.de& to pror'lde tetter
occelg to the aallr f\ei. lt-roinor fol d,rl.Iy nlalntelrsnce,

:lteir*? - Elrgi-Ae gtoppage ai\ber irdkc-off.

EnRtnc fLll'Lurc sfter tahe-off, ia cauical by tlro condltlond, l) lnt,rociuction of engine conFart-
iient alr throDi+r the dLlrelneto alr \r&lve, €!d 2) cyundcr heeal irerdperlaturel! aborre 2OOo Ceibi-
ijr'4dc. The e.Ltcrilft 1lr tbe non-nodlfiecl coaft|uratlon lrlth the autor,urtlc altanmte alr
fe&iurc olereted at tl]fes !t1th the ollrernate a:lr ln the equLvaLent of hot al|gJolttou, de-
I!3nd-Lnij or1 our|ospherlc eonalltlons. I'he altemet€ aL! oodLSlcatlon ls covereal aboye unaLer
the i\e] ly$iren nlodlll,csirlons errunlemtcd ,rr lbcn .1,,

Ltgl;i - InconsLstent JiU'l durln{, englne flal-u! prlor to bqke-off.

Io{:onsist,rnt Rt!,l readlr{s ai mn-lrp rrere aeternhadl ta bo csused, by the altoraate olr otto-
l'ratlc oy6bern, tr'mo vl$ual olacrvatton lt r"ao detAladned. tiat, 1n fact, the Ellernqt€, aL!
v&l"ve va8 r!ov!.ng tlurlnli er.lgi|'le ru.n-up, aurd t]rerefole, durhg fL!€bt. Tlrl5 condltLgn voe
rlur,lnat€d by U)e delatloa of tbs outodatlc A.rnc bloo.

J!9j!_:l! - nxccDolvo fuel qonsumptlon,

si:veraL €!s.pcct$ of dr lnportEnlr nntule touai be consldofed,. I'Lr€t, tbe yO.3A operetad. f,or
na)(ln'xn enihrroree, cmlsing ot 75 lilot8 {t.bb 5 pouads fuel 9r:essure, rlll u8o 5,A ga.lJon6
pcr lrour, and therofole $'l!, glvE o totaL fufjht tllrle of 5 bours befoxe fuel lo totaltry
exbuu$terl, Second, lrlth tbe ulruodi.l lcd fuel dystero li vas porslble to have tho f,rrcl selector
on Bqlil posltion ond to yent fuel overboaril due to yalor retur[ llne naltunctLon. [h!rd, tho
fuel vo}rJle lncreascr by It lrlth eoch I0o ris€ l.tr tenperature. TbL6 a]-ong ntth ro plactlco
of fueung the alrcloft durlng the d.ay end. f,lyinA tho sllcraft at n16bt vLtbout topplng of,f
tl'!s tools prlo! to llgbb tako-off d.De$ aot Etillzg th€ aai<buxi eadluretrce capabluty of tb6
alrc!afh.

$o sosure thot no uDlcaowr! anonlalles exlot p6cullar to ths 6ree of excesrlva t\rcl con8rrrtr])tlon,
B teot fllght lrqs coatlucteal on clrcratt rerlaL 18006 nj.th eLt of th€ btest f,iel4 nodiflca-
tloBe ,.nstall-ed. fhlE te6t lla! coud.ucted d.urtng tbe day l{lth fu:l tanks, Wlth the crul!€
made at s fuel preoaure of, 5.0 psl at spproxln&tely ?5 loots Indtcated Atr Speea end I5@
to 2OOO feet dtltude r a toto.L fllght ttuF of 5 hou!6 l.aa denonstr&ted., It shotr]4 be noteo
thBt epproxlnqteLy 3,7 poulrd..s of, fuel r€lia1rlea l.A tbe teako atril tbat fuel leahLng vaa ilone
at dr,y tllne lre petetures,

Iterd 2 - Uneyea f,uel coniumptlon beivr (-'4 iaaks,

Fro lre$t fughts it eas founal that vlth tbe al.clafb fuel selector oE tbe 3O?E porltlo! tbe
vailo! r'eturn 1j.[e cou].d r€tum fue]. to on]J or}e taak atld lf tJ:st tank vas firlt L! \roulil vent
fueL overboard g1vl6€ 6 1/1tu6l lnaica.tlon froll ihe fue] &euge6 of uooven f,ue.l- uBage.

liailor retum 11ne6 ve86 teplace4 errd the fuel seLector Dor ba6 tha BC{!B poaltlotr rercoved,
elLEl.neiLrg tblr probl.en.
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IboI 6 - FueI tan& oelecirlon dilflclencJ.eg.

Ihcl seleciol' detento become veak aflrci'q trterloa of uoa{i6 aIId tbe!$ ',€r€ tll^es vlren ibo
I)ll.ot rca ln doubt ds rro the poal+"lotr of thc rtrel valve aelecto!. lhlo coodltj.ou Haa
c.leaira a4a ls corcxed 1!r .flre} gyaterl oo.llilcsttons enuoerated rnder ltern I.

l!g!f-? - :ftlght proceaureB.

!'t.t'been tesl, fllGllts 1/ors cooductecl at Ilng 'Ibouh derdono ltfq,blng t\el' conoumPLlonr a.Ltel'})-ale
Bi! etlecbs, rllrd en{Tlltc f61l'rr'e8, to foulteen A$!y }llo'cs. lirc €ailhe vao olloved to fEIl
fion fue:l. oi;alva-liort ap}r'g:dJr;r,tcly B 'bo I0 iloleq od e|ich fJ'I8ht and gtorbed sgalll rn dlveo,
yevs, nnd 1l! ever'y u-'Iusuol eon-lr.6uiotlorl.

rr.olt d;r-ta o])tigined d.urlng tlrese f1!drt$ ar1d. fron data ond {rn4:[yseo con0ucted J.n CoNUS lle
hs"e preir$icd a Ecpirrtte docrunent covcrlnil our tecolt3]erld.ed fuirri: oleratlo!|al ,rocedure6,
\,le bsvij s.lrio preixircd r.ecodnendod ll!1llltelnx1cc plpceaLure cllengeE,

.lli,':.sirr!.::t4-Ig$i1!{-iii!-!I9!s"d'1L18-

O:15'l I I3 Lt fuel gor r vas lun fuy oA a !r69lous l1t6ht, Ioolll4nbary fuel otervatlor! viu
occur aftc? approxl&al,clJ 30 second.! to onn ldllrui-o of operatlon d.ue to troDped.
filr 11r tho fuel llne. triornentary ues of, boo6t prrnp rhen cbanglng tsltk v!1I pttclude
elrgxne dlop$lca,

1,, Ii-"4i5 .r :;:1'*- :19i1 l'3::]..

2. Agter o'bart cbqr\ge ths fueL selecto! bo n18.ht [snd t8r}k and blt ].ox boost, then clango
the fueL selector bock to lefb IIa4d t4Bk.

3. Teke off att(l cl.lrnb ou l^t't UaltA lstth.

ll, Crulsc: chAnge to nlgbt aarrd tank and hit boost Pulap untll en8lne n!r! rou{1h, tben
release, If tark had, been rulr dJ.y plevlougly, st&nd by f,or 30 gecondt io cl"eqt sll
alt oulr of, tho tueI lIEe 8ystefl'

5. If It ta necesaaq/ to depLete t\rel c@pbtory, slv$ys Aepbt€ fro. thd Riaht llarrd tank'
After rre-Btart oD thg Itft nlnd tank, hli, boost Inrnp edeta to renove BLI atr fton tbo
fuel Il,net and eilauro englne lllrl! Seoothty'

6. ne-stnrb proceatut€ f,ro c:\dao codt8uratlqd a.ad d@pl4ted Bfght [aud t{|'[k lE ao f,ollovs:

a. s,titcb to le:l't EaId tank.
'b. Iitt booot puilp !!t11 fuel ples6urq reads I p81 eod/or euglue rung d&oothl-y.

?, cll-rb cor1f,lgulsUlotr ts ?O to 80 hlrots IA5, f,ull' !l'ch, full or :)srt ihiottLe ea r€qulr€d'
for n156ton o! eaglaa Ueupeteturs coatrol.

8. Iong rn(ge cnrito polrel aettlngs ajr€ ad f,ollo',tg !

$. 2150 to 2250 F l,1
b. ?O to -/5 klcts IAS
c. 5 psl iuel Pre6aule
d,, lSoo to 20OO feet &ltltudo
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9, }lote: Alvayo hlt boo6t t]untr] $heE cltal.glag ?,be ftrel ael€qtg4 altqya lo6pect fuEl
ielector vo,lve stepr for fo1e184 obJectr befor 8Dy f,ltght,

scsslcslg4
I voulcl conElde! tbe tdp e auccedd ihre to ihe fact, cr 6 tean, al! 6stety of tUBbt ttenr
ver.e soheal and cor!6cted, hoveYer, lt ls $y oplnloo thtlt tJto n|lltloa profll€ used by the
dl,Utsry !1lrt6 greetly leduce the effecteblllty gf the toiel covent vespans sytten. !'r@
. Dxlvalre ltrterrogatlon It \.ras found that r4ooi !r1691ons 1,lre floltq at olr oliltude of 2@O
feet o.nd E16s1oo ttuoe of, about e-1,/2 hours. gbo reca@rclralatloa to CoI' Blovu, ProJect
l"lsbager, L! wtder consldertstlo[ aad I bellsrIe B lor€r Blssloo ptoftl.o 11 lrt t']& loaLlng'

z') , -'t ,.- .1
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