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r SECRET 
(1h11 P.11fr= I; CONF18EU'f:lal.:L) 

S ~CT l ~.~ ~ 

.0. N· 

(U) F01:1r in:l~t .~signt. \lere: ev:.,luat}!d during .the study to 
.~ssess. the ·p~yofl; .and ·pe~-l;i.~.s as'l.oi;iat,d. wi~~. i~.Jet sQ¢,lis• 
tL:ation,,: SJ_)ectf.icall1, the ef·f~cts of, Inlet· design ·Mach 

.numbe-r :and inL•~ ·v~i:iable. gtometry v,re ·eval~•~u·d., The 
eon·f~gu.rat-ion ·4()1B/FlOO•fW•lOO ·:in.let was·. us.ed as. th"e baae'." 
11,.ae .c.OAfli~'l'.~tlon for· ;he ,!!tudy., · Jt1l.et an~ du!',lt ir1;1es ·we~e 

. genera:te.d in .suf.fict~111; ·decail to de.te~ne. airct:~t cross
:sec tional :and .W~l;tecl-aziea: c~ai>ge,. atnietu~a1.. and c·on t:r;ol 
. J.ys tem we~,tht.s (aa ·appl;icabl.e). • lolet· ·pressure :i;-ecoverfes, 
an.d irile·r: drag~. · · · · 

9 • .l INLET MES, SEm:T,ED 

-Eet,- 1·he fo.u't' inlet ·types ·s.elacted and evaluated were ·as 
·f(il1~"'16" : 

( ·-~'Inlet. 

1, Opet,1~No,e (401B 

Des.itn 
.'Mach 

1.·6 

Capture 
Are-a ~ .(in,'2.) ' 

74(f 

V.ad.able 
Geomet.ry 

No 
By:eass. 

No 

baseline) 

2 , H.aif~Axf,s.ymniet~i.C' t ..hO lP2.0. 
ft,xe4-~pike 

3 " Ha'lf:~~~sywnet•z;~~.• 
variable-d{aa\ate~, 

'Yes 

do.u.o.i.e·-cone· 1.?ike 

4. Tw.o-.d~s.iDrla1 2 .2. 
var.i~b-J.e: f.lllllP. 

(U). .ln~et.. l, tb11 b~seliru, :tn.~t:, 
ti'on .'3 .'6, 2, 

(U) Uyou~s for Ir,1:eta 2 ,. ) , ah(J ·4 ue 11.hi>Wt\ 4~ Jlgures 
9.,"),..~a 9\1·-2 1 •i:id ~:.'.!.,-·3., re!fp~·tivcly. '!b~· line.a for ei•c~ 
°4lllet an .~0Jll?iU"eii witti ··,;he l.!-O:Jeline open-,ioae· inlet us 
PigqHS .9.• l-4·, 9.1--S, an4· 9,1-~ •.lJas'ic..,lly, ·the. g;oµndtule 
~as ·to :in~i;,ll'porate. ..the· al.te~.~te· i.n·~t confi$uratiQni! oil 
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r 

CONADE.NTIAL 

Confi.guratio~ 401D. with. minimum ·change, .~ome refineme1.1t· of 
lines and area distributions mlght be possible with each· 
cronfiguratfon t but. it .is not expei:te.d to ehang~. e;he resuit.t!_Bth Ae. Al?.J;,,::;,-/ 
s1gnific:ant1y. . . ~P.:~-&1 ' :;,;;,s 

. E!t<Y.135 ~: 3.3. 
:tnJ£1t t; is .Ii half-a.iis~mm.etric fixed•geometry inl~t {b'ft4;)1~· J~-z)c..~9.;-

incorp.o.r~ting a. 22:,5.-degree na:U-angle.. conical ~ent~rbo~y 1.)f.'J{ l/:(a)f:J_) 
(spike) for ,supers cnic ·cornp~ess.ion, the inlet. is ~es:1-gne.d · ' · 
for a ~ermir.ia1-0shoc~ Mach number of a:bout l .. s· at Mach,2.l'f 
fUghc, a cr.itical u.iass ·flow :ti.ido. of 0.96, and a throat· 
area of 71() s.q in, · The sam~ throat--sizing c.r!ter:1,a· wertt 
use!! for thJ.s lnlet; as ..for the o,pen-n!lse baselinl:l configu'." 
·ration since· the Li1a2'~mi.i111 throat area 1s set. by the maxiinum 
siihso11ic engine atrnow, These !:ht.oat:-sizing c:.riteda re-
suH in a~ inle.t .captµre _a,t(Ht of UJ2.0 ~q in, for this 
.i~let, which· b oversized foe-. the. Mach 2.0 flight condit:iop 
and requii;-es· 11. by.pa.&s to 11vo:id.higli,ly su~c.dt±cal {an·ct 
prob•b.J..y unstable) t>peratioo of ·.the, in:let. 

-fer inlet. ·3 i,s a. half-axi!IY.1t11Uetdc. ~ti.iet: with a dQ~le• 
cone tenterbildy for supets011ic· ~omprcssion, Th~ ceaterbody
second-cone angle and cent~rb.ody maximum ·.diameter are vai;i
able for :i,n.lei:lel.lgine airflow ·°'atching. The design-point 
(Mach .2 .2) first-liDne and., second"."·l!.one half angl'es .are· lS 
and, 27 cleg~ee11 1 re:spective.ly. 'fhl!i secand~cone angl,11:· is• 
varia,ble to ·about 12 degrees· foi: max:imum throat~1u::ea 
lnc~e~·s'e, The tnlet ';is dealgned for a t:e,;minal shoclc' Mach 
numbe;i;- of about 1.~. at Mach 2 •. 2 f.Ugh~ and &:•ct"tti.caJ. .mass 
flow ·r&ti(> of 0,•94;· J;t 1&.· S'i~ed at Mach. 2.Z fo-r A·corrected 
a~rflow Qf l60. lb111f.s·ec. · 

~ •Inlet .4 is .a. tw?-dimertBl(:!nal doubte·~ccmpres:sion•ramp 
c.o~figuration with. the se.o.ond-ramp angle y:aJ;"iabl~., A sµb
sot:1ic: duct: r.amP is s).aved to. the secopd compression ramp to 
achi1n,e throa.t:-ar.ea. va:riat::Lc·n. Inlet/engine airflow match• 
ing is achieved '.t!y seconil-raipp angl:e. ~n.d t:hroa.t-area v,:aria• 
ti9n, '!he·design-point (Mach 2,2) first-ramp ~nd s•ei::Cind-
ramp •an.gles aJ:e 2,5 and. 18.5 de.greea I tespeccively, .with 
the ·second ra!llp .varia.bla t~ a~ou,t ~. ·degr~es for maximum . 
throe.t'"area :!.n~reue. The des:l,gnMpoinf: ramp angles produce, 
a terminal shock Ma1rb numb.er· of aJ:io\lt 1.-5 at Mach Z,2 
.£1igtlt; Tb~ iniet S·ize ·used i~ ·wsed on a· corrected a:ir
f:J.O",Vo_f 160 lb1G/sec. ~nd a .. ctitic~l mass £1ow ri,tt:io of ·aboutj-
0, 99 .at M~~b 2,2, 
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-fS:t- rTlie::perto~~t;1ce-·c:&~hll_:l:ti·es of Co.'l!fi,g~r•Jton. 401,.l\. lf.4·1~gf1>1(~' -· 
· ~quiP.ped" W1th a-l~emate ln.l~ts is_ c °'°~•red- in F:igu~e -9 ,,2_-i ·s ~-" I I 

with t~a- perfor:mance·~obta·ine_d 11it:h .th" _basic- op~m-no~e -1..,_--------l->--___J-
tntat. 'l'he compad~Qn 1,.s·m11de. -a~ i;he !!lis.sia'J.l weight _(i,e,·; 
f\tU_"'.up_ -we-igli:t ·wittiaut · exte.rnal tanks) required for the-_ 7·.SO-
n.~~ L~SM ~•dins:;J_ The· ~an·eiri(ei:: · c_apabUi~y :is c_Oll!P4_red in 
.te-rms of energy ri~e U15 ) and ab.sol.ute ce_iltn_g as well as 

. of ·th.a 1111.GiliQn· pe:~·fo~anc~ on ·th~ Loag-Rang•-,U'r Supedptit)" 
M.i.ss.ioo, . ' · 

~ C:J'he P_ an~ c_ei"liilg c0111pari11011 ~pow the var.1able-g~ome.tr-i.'y· I . ,,n , 
· -1.tilet:_e co· ·Rave greater perfo~ance i?a,~bilities. than the 88~ A._BW1:1~1 

r fi1.t",td lnt·ets: ar.:. sp.ee91!. Q,f-~aeh _i ;6 and bt.ghe_r. Tlii• •is as - F~~.(!>Jtl ~ .: , 
e~peetl!!d,. The mi_s~J0n· ~e-rfo_rtll4,:_1~e eo111i,adson also shows -~~s"~ ~J~'3:3:(b) . 
t_he ex_~.e~ted t'e~ul.t.,-;_ ~•r~e-l.y., that at ·ape-eds of ie_s·~ tMn ...<.~. ~;;\:fL~it;J 
~ac~- 1-.-2- the _atr-cr~ft with the b~ii: ~pen..n.,ose -~l~t ~s- J,;,~~i! (0,./"l 
-m~neuver oa_~1t-b1lit·t1.s &J g~od aa or sli_ghtly better -t;hen i;\~ "l,l, · 
ai~,,,_;-_14£\; -wit~.-~ny- of ~he .a~tern~te· -deaiJnli •. ·A.l!lo-, ._.the_ a_ir- ·, j't.-t, 
cra-f\: ·accompll:shes. the mt~aio~ .~t:. a ~ma_ller. s.ize,,- tbus, 
inip_r~ved pe~o1m_1an~e· c.~p~bilitb_s at" Mac~ l ,"6 1.nd oboy~--. 
\fhicli_ ~$- ou~_si,de.: t~e e~pecbcl- combat r~gion, wil_l ~ ,~t ·ch~ . 
c0st_ of ~ncrea~-ed a:ltc~afC: f:liZll _f_o~ -~ gi~111.n ~1,~_ion r~dlua-CJ 
'rb~ aircr~-ft. _si-zes ·;requ~red· t9 m&k.e ·the dl!sbed. 7.50-n,m..i: 
LRAf?M. radius• .in:e·.cClllpared oel-ci~-. 

f Mis.dim W·t. ·LRASM .Radiuij 1n.~mi'iril~i...lif!. _J!!U~-- 0~~.80_0~1ti ·A1,..,, 
Opan .. nose (401B ·t,as·eli,ne) 17:,-lts ~86· 

.,529Half--a:itisyrlmle.tric fixed.• 17,910 
-·sptke· · , 

Jia_lf-a~is~tric- var-iable u_,sao 530 
diameter• doub·1'!-c~~e e p1,ke 

·550Two-dimensional .va~iable~ra~p 11-t-79Q 

(U'j 'l'he two-dime.neiotilil..var:l.able..-ramp 1111,.et is,- the ·betit 
choice of the.· a1t.etnate _de;:igu,-1;1 in ~ms f:)f tradii1.g .miss"i._00 

· ;-'-~i~• ~or _.aupe-r.sodc Ps.•·- _Ita e~ergy ?!ate and .ceiling ere' 
compet-itive a!ll()ng the- -alternate dea·igns, a.net the ·aii:¢:raf·t; 
s~zi!. increase is the lust of any· of. the .a·l,teri:iat"e_ co.nce-p.ts. 
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corr•etions presented· in S~_ction g·, .5. · 

l, f.~opµl.si.on data presented in .S~o~i-on 3.~. 
w.ith ·cor-rect:loris ·presented- in Section 9 ,.6, 
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(U) 'the· ..configuraeio.ri !les.ign -data. ~n!l .ill le; geometrJ
g_eaerateci to su_ppi;irt ·the ,.t~ctu~ea.1 aerodynamic, add. per• 

. _faJ:miinc.e· analyses bf each aiternaJ:.e .inlet coafi&'l:!rli~on. 
_·a:re p-resente:d in Figure·a ·9."3··1 thr~h 9.,J... 12. ~ ~a~a 
.pre~~t:e·d f~i: -~ch --.lterDS.t~ c~nflguraHon are (1) bad!!· 
~esc_~~p~io.n d_ata.1 (2:} fr_iaH.011 ch:ag .dat_a1 (3-) n~i:ma.1. area _ 
d-ts-trl])ution, anq: (4) inlet geometry, 'Similar data .for the.. · 
baseline· canf:lgw:-a.tf;.on· ..m~y b·e found in .1:1,le fQt1ow_ing re~ 
.sp~c~ive· fi~rea: .(l)· J!.i;g\1.re 3 .-1--18, (Z) f.lgure- )··, 1~2:l·; 
-an~ ("3l Fil?lre ,3. i-.. 23-, 
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Dlstan~ aft t'.i'Olll fuselase nose t:11 ..bll'dy 110:,e or ·sudar,:e t'l.uu:lii!P.. 
incerslk!tlon poittt, 

y '" r>istanaa·.out!id from fuselage •r•f.. l;i1ie t? body (.ef., ·line or vo.rtical 
wdace· chor.d .1.1.ae,. . . . . . . . Wi. tJi ..0. 

·.:.'• Dls.~ance up (+) or down _c...> fr01l\ ··fuselage ref. llne-i.to body or 
·sur.faci! ·.ref lirte, ·, · · · '· ·t ~ Fi.gure 9..3-".9 B~a.lc Ue11c:.d.p.c.l01\ Data Sb~et fDr bo,-lH.menaional Vad.able- _J. 

ilall\P Inlet <:ortiisu-i:atii:1!1- (ll) 
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9.• 4 -..!\ERODYHAHIC.S. ~.D. INLET P.E~NCE . .,; 

-~ ~.W111Mry. t,tfthe inlet- per.formaace ui'e'd in J~ analyse• 
ls presented ·1i.1 Ffiurt? .9',4-1.-. ~p:l._ll~gi,t dr~g ~nd pressure 
reco,iery ·p.te pres~ii~e~ ·111 J .fun.ction of' (l)' ~gine corrected 
air'flow. for the Hach) 0·.86 4-:ni.,iae and. Mach '2.,.2 f.ltght. cpnd:1,
d.on and ..(2) l-(ach numb,t -fQa:· a :}Jax~ ·a·f~e.i;obu~ing pow.e.r· 
,et~i'ng,.. Sp~ll,age "'dr~g in..cludes addi~~ve drag., 11~ suet-ion.} 
and. ble~d .an~ ·~ypa_a.s ~r~gs (as ap_pllcable) J 

(U) ~e ·ext.ernai ~rag. lnctementa ·be.tween tlie· bas.e-U~e 1n.: 
let!: con£igunti:on .and .the ~lte,i::n~t~· i"l&~ l;!Ptlfigura.tions 
a.re s.hi;,wn· in ,.igur:e !J.4•i, 'S·~1_lC:e wetteif-·are-a: dif•fer:-en·ces· 
a.re negliglbie.> the -increment's reflec~ dilfer~cfl!l• in .. 
s~petaciilic· w.&'V'e dra1r and eowl ur14g (see ·su~s.ecdon 3.,3.• 11.h 
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CONFID.ENlrAt 
9, 5 .S'IRUCTURES AND WEIGtn°S · 

-tet- . Weight cpmpa:ris~ns .-tor the inte~- cQnf~gJJI"at"ion· ·tra.d.e 
' tudy- are p.re~en~ed in l'able .9,,5-L Theire·weight:a_are 
. •~ed. 01'!- tbe anal1tic:.iil-staHstica·t we:ighing e~tioqs .c!~

·-~ussed ,{n Sectio.o 3·.s_,•. ·'l';he f-<>:llow~ng· assu~p!::l:OM. w~re us.ed 
in t~e •n-~iysis.t · 

l, H.alf-Axis}lll1fiietdc F·ixed;..Spike Inlet .. This· 
in-let -hliil a capt.utii area. of 10~0 sq,.i-n.. · 
_a:l:!,owan_ce"•· include.. "liyp,as provi,icris at- the 
~ng:!,ne ·c:"omp~s·sor ·face anti. spike bleed .pro
vist~n.s, 

:-a.. Ualf"-.A#s)'111l11Ctrlc Va.riabre.-Diame.ter•.Double.
Cone-Spike· Inlet ~ This .inlet. has .a cap~ur~ 
~rea of 890 -~q_in, an4 -~ ~xp~d~g aon• 
translating ·,P.ike w:i.tlt bleed. ~roviaioos. No 
b'low-ia. doors o~ by~sa ·pr_ovis,i(IC_ls· fire c~
~id~red ip.tbe ~ight_catc~l•tions, 

3 ~ ·'l'Wo-l>im.etis-iooal: ·-variabl_e~Ramp. ln~et - "Thi-a 
~ca~et h~IJ .a captur~- area _of_ 841- s·q_ ~a.· and
_ln exp11nding ramp. 'With llleed :p:r:~v.ilicms.• 
NQ ~lcw-in•d~ors or ~yp~sa P.r!)Visions UJ J 
·cons_~dei::.ed i~. thE! weight 'calculat:io~a .- . · 

... 

.•. 
' 

..... f"'"""' . t .• 

OONFI.D"ENTIAL 
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.:tnl.et DescriDti0n 
:w~ht: .£1.ement· Ha"lf-Ax.is,mm.. Half-AxiBY.D!II!-, . Two-Dimensj.anal 

: i':lxed-Soilr.e ·Varlabl'e-SDlke Va:c'iabli;i-Ra~- . ·-· ·-
. . . ·rusdage , 

1>Gct .Provisions- li4 llP 1.13 
_Wet~~d .Ari!a.··change ·e· -~- ·2 

Ai.r l11ductiou 
:Dnc-i: · · 409 . 39,_8 .4.·5.0_ 
~pi!,'ke 89. -229 --
.Bypus ~4 -- -· 
Vta:d:ab1e ·Ramp -- L4:; - ... 

total We:lght 7l't' 740 ?10 
.. 

x.ess.: 
_.B.u~line _Duct ?;ovisS.Dil.s. 98 98 96 
.Buel~e. ~c; ·322 ..:urz 3~2 

.. ·, We;ght Increase.. 294. 320 2~().. 

--

' 

.•fl!l•• l'!'t,1!'141"!111.P!!l!•.fr!':!1,Y'l'!:Z.::"1.lll"l'4!P.!i&!l!l.;~r;lll'• .,@:lll'IP£'ll!lt.ll!ll.lll!lltl!lll.i!lll."'.l"'ltll'l.JJlllitl!ll.t!llll.,.111$1'.!1Z-i.l'!'.•-~-!!':.!!'•• -,..4~Jti!"!!A!ll"M.•·11111"1.llll_. 

.. 
i"J.A.SX( :ZL.."iJ.Zji 
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Table 9~ .5..1. INIET .'!KADE STUD't WEICirr COHPA..USONS· 
{poqa4~) · 
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9--~- PROfULSION. PER.FOm-,ANCE 

Tb~ pi.-opu~sion p~rfo~ce· dau uaed :in ~he inle~
_i::rade study are shown ;in Figure 9,6·~t .tbrou_gh -9·,6--3. Tbe 
l_ns.tdled propuldon _syi_t;~ t~ru~t,: 1_ ·1NS, an~ specj,fic fuel 
cons·~ption I UFCI? t are presented ,or aai,.b alternat;e inlet 
~- ·a r_11dQ to. the lftis _and· TSPCS· for th~-- ba·s~li~ie airpl~-~ · 
(401B/F-100-PW-1QO). fhe b.ast!!lµte· propulsio.n. ,s.ysteJJt perfor;. 
rila~e is -~hen j;_~- Subsec~io_n-_ 3·-•.6:.1 •. .-

. The_ da._c~, s~own in Fipe~. 9.6-1· .ch.:coush. 9'-.6-3 il:C!coun_t 
.for the same ·1astallation e£f!!Ct& .as- the ~IUieluie data 
sxcept· for t.he· inl.et:: pressure r~~DY'el:~e6 ai_i.d· iniei: spiUaae 
d~gs. · Inlet. ·recoveries and spU.1age drags .a.r~ siven in 
SectiOQ IJ·,.4.- ·-rhe. l'eA\l!,:l,n_d_et;' of tL,·e inat~llatio:n. e-ffects 
taken int·o accoun_t are giV!ID t_n ~~~io~ 3 .6~- · 
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, A p11.rametdc. wing ~~lidy was conducted p#or to th.e . 
coatrac.ted study to lil!lp _e_stat.lish des:lga guidane'~ for the 
study corl'figu~ado'-':. fl~depend~nt var'i.atio~s were made of: 
·wlng laa~H.ng, a_spect r•tio, -1i'iltg sweep, .taper. ra·u-o,. And 
thick,nes,s/~h?i:-d rado from a ba_seline ·point ~f 60-.paf wi~g 
io111df.ng 1 3.o aspect·· rat:i:o, 3S;.degree awe~p; O,. 2 .tap~r .rad 
and 4~perc;:i:;nt t:hicitnesp/phord. M~.nion com.b•t ritles. ~e~e 
slightly different froai the, -stil;iseciuent study J:'.111~ .(Qt\«!!. 

,•· acceter4'.tici.n. to M•c:h 1~4, two 360..degree· turns ·•t Mach 1.:2 •. 
~ive 36()-degree tu.tns ·at 'M.ach. 0.87Jarid -missiles ~xpeoded Jt 
init:ial engf.gem.ent); however, .the~rends ~stablia_hed shouid 
be retativei1 valid, :A summary of .these re~utt11 i.~ termii ·of 
·airplane. gron -weight,' (less extei:nal fuel tati~s) ·t:equi.r:ed-
to perform the LRASM :1s ..pl;'~#l11;1t1tfi:d :l.ri" Fj,,g1,u~e iO•.l-l.. 

('U): Tile most predominate variable is t:a~r rat.lo.,· where th, 
requited airplane ·gr!)Sa weight increases. -si,gnif.icantly wl~ 
inc:r.easiog taper ratio, .It was con~luded s:hat taper ratio. 
should 'be ·,as low· as. pr-act:l:cd, c:onsi'stcnt with i;eaaon!lble 
t:1:p-choicl thickness. Subseque,o: 5:t'IJC,iea 0n .Co_nfigµJ;&t:LDn 

.4:01~ (s.ee Sec~ion 6) sh'1w· that ~e- penall)y due ~ci highei'. 
t,-per ratio can be 'reduced b.y gsing .,._·tap.ere~. t/~ j. h~everj=:-:--:=:-:-:1:=-:-:------. 
t~~- p~nalty b .-stlll af~ificant ·and a O.t tape:i;; ratio was. ss~~eyv ll!~ 
selected· for the stu4Y,; ~ 111~~~- ·J 

. . - c;:G'Jlatite · 3;3.
--f.t?- Since the ·specifi~d 11JiS1d.9n uses only a an:idl portfoit, .(b)~)~, i3 -~,C. , 

· -~f the total ·fuel at supers.onic speeda., ltbe _t./c trade stud.t, .4.:~.t9J a.. 3-Cb)(,t 
shoffa tha~ t~icker. wings radu.ce th& _~eqared aircraf~. ,size.. J"'k-C. l,.'/-(?,}fl._J
However, since tbe diµi-ign intl!Dt i• ~0 provide a,n· aircraft v 
~th good sup4tSQ!1,i,C r:J!!l,~euverab:Li.ity (Mach LO • l,6)j it . ~---¾-----' 

was ~onclu!!ed tha-= the wing ·shoiild: bo as th.in as ·i?,J:._cti~al, 
~onsistent with fluttet and a.Ueron reversal conside:i:at:!·cua-• 

. Therefc:>J."B ~ th,e basic 4~~ercent .t/c. ~as r~tainadJ '• 
(U) .A,:ircr~it site. require~ tQ perforra the miiiti,cin is. re1a"" 

~.ively ~ndepen4,e~t. of w:f,n13 swe.ep within the sweep range .of 
30: to· 40 degrees., Som~ :penalty ia. noted at: 45 de&t'eea sweep~
Rl,sa I t:he higher lil.fj;!epa. ~re m9re prone tC?wai-,;t· aileroa .. 
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t"eversal due .to aeroc.L~at.ic .ef.fecta. Tho. ·35-degl"~tr swe~p 
ws.s seJ.ec·eed ~~ a .reasonable. comprcmfse betwe~n Mach. critf.c:a ~-i~~~,~:•· 
and 1>i~chup· cim.si.der~ti.ons, 6· 1 .~l~.QJ~· -1· , e., I 

'iS+- . The tw~ par-.ters having • lar.se i~fluenc.e .on maneuver · .. , · . -~ ~-; 
· ability are wing· loaaing •.nd aspec:~ ra:tio, .Uh~ t.~'1~ curvei ·.. )t·f~) Ib. fY).

of Figure 10·, 1-1 show ·an ··••~ect ratio of 3.0 t.o r,.;s.ult tn .:.;-K J;(c.;.(:,) 
~ t:be. lowest gross vcight .fi:>,:o aspec.t.• ratio vad~ l;-i.gns, an4 ~ 

dec·reasing .gross we1.&ht: with focrei.sing wini; lo•d'Lng•. 'rhis. 
subjeet. ·was giv,en £µ.rth1,1.t· study wi'.th th.e atl.-;11-luminlll!I base
lin~ •ca~~ ~or. the composlte ~·~en&l t~ade stu~y Ori 4.01B 
(Section 8). Since the objeciive of· the Btudy was ta 

·maicimize niane,uverabiiity (accelera:tion .and t-U:i:-ning .~p.~b~l
~ty) 1 · ii: was deci4ed· tg ttot consider.wing leadings higher 
th11n 60. ps·CJ Summitr}I' reiliJ~ts in. terms .of airp.lal'le gro,aa 
weightB x:.eqitfred. to peffom i:h~. I,.RASM. are ~ese.ntod in 
F.igure. 10.)...t· for· paranietric ·,adations of. . ng loadings 
·between ·45 and 60 pa:£. and aspect ratios of· . to :6. ~lso 
~ho.wn in the effect of .t~ese• ~dgn p~ramet:ei-19· oil tum tat 
(Mach O.:8 at:. .30; 000 ft:) and t'i,me= i:o accelerat:!! (Mach O. 9 t 
l, 5 ,at; ;301.00.0 (t), ~,i• aho'!fn in t~e perform.ancti clat:a: ~f 

·Sect1on. &;1 var(oue;. combinations of aspect ratio and· wiog 
lea.ding. result: in. A tr&deo~f =~f •c:i::~leration veraua.aus:.. 
tdned ·tui:'1ilng pprfo~~tl:• ·T.he '!.Ol!lbiMtion i;,~ an aspec.t: 
ra·~.io·of 3.• q and a wing loadlog .of, 60•psf pro~des .the 
lowest•g,ross-weight airplttnt\. -nd. ~1-Je b~st ac.celera.tion . 
~•pabUity.. .Lower wirtg· loadipgs. '-ud slightly highe,: apect 
:i:aUoa will provide increased· snba(lntc sustained ·..tu~ 1:-atei 
but at .the expense of :acc~lerati,_on capability and otl;Ler 
auperse>J1ie:-fe~ted ·p~r~ormana!!I auch ~~ i:aaxilllUID speed in 
itttermediat:~ powerZJ Unt:Ll complet~ energy-maneuvera~ility 
{) lrlt:s, :J.t\c luding maxi.mum mane,~v~r di,,.gra~ 1 ~:i;_e ~~ le~ed 
fo~. severa; poten:tL&l. aiipiac:t.,ratiC?/wing:wl,oading combination l!A~ • 
(tG. display the dif!erences over tha wnole maneuvering • ; · ·, ·" 
spectrum) ·$.t was decid$d tQ·Iiete~t. ~h¢ aspe¢t 2;'atio of 3.• o l,?J~j!lt ~kl . 
~nq t~e .lrtng loa4ing' ~f ~O psf ·for the basic: s·tudy;;J .r, · \~j ~ ~:-;r,3'· 

-ter ·l'h.e· only othe:r: •wittg variatiDrl ~.o.li,oidereq ~as %!11,lllded 1: i~J!!p
wi11g tips. When rounded in a mu.nner- to !ll&intein equal wing 
a~~a .·thli!: a.apect rat:1,o· is 1.ncrHsed f;om .3 .o to• 3 .t with:•very 
little ~y•~¢ight pe~alty. ftevi,o\la at~d~es hava. shown $,in.. 
pr:ove-d minimum· drag and 1i.Ueron effectivenes,li ~~. ta Up 
z:i;,undi~g• and. ·r:u-ag p9lar· due to .~sp~t l'!at:io ·~c.~eaae.-
Therefore , ·the• rounded tip cles-~gn was iilatfrpor.'-'te.ci iri. the 
bais:La wir\g d1!&lg1:1s: of .t~i~ study· (ee1,1 Seado~ 3..3). 
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SECRET 
(Thi~ P~~ h--l/NCLASSfflfP) 

10.i ·stLF.-'S.EALING FUEL TANK TRADE 

(U) Jhe tradeof:f -of cit_e: Loµg~Ra~ge Ai_r-~uperiority _Mission 
(L~SM)" r.ad_ius with pe1;centage ·of total internal fuel in 
sel"f-:sealiog ,fuel tan~., pte~Uinted i_n Figure 10.. 2-"l., Ulus
.tta.tes th~ e.Uects of des:l.g._n dbc!:pliQe., An arbitrary 
t-'e"quit:ell\ent· to~· 100. percent _of the - ip.tern~l ·.fuel to be fo 
setf:.._sea1iog ca_nkll w<:>~lcl res1.1lt ia an 88-.n,mi-radius loss: 
for_ Confi.gur.ation -4.01& when ·compared to its. rad-ius :ca.p1~~;J;ity
wii:h no -:self-sealing tenks. lt is ·quest.iona.bie if .sud~ a. · 
requitement is Jus.tifi11b.le, since :the_ ~.reque11cy of· be!ng· hit 

'cit the ,c:att ·o·r <;01.11bat t :When 'th_e· t~nka ai:~ full°~ is. expected 
to b.e quite .low. l t ·would be assumed i:ha t the !llain concer.n 
.after su·.trer:!,ng dawage is .to -return- to fr~eni;lly t~i:ritcry, 
The prob Lem is -to d!!t;ef."111ine- the amount of f\.1el that :,hotild 
be p.rotcc.t~d -in self ..sealing ·tanks. A reasonable c~~terton 
would.. appear to .be the c·apal:!i~1.ty to fly 1,tt, le~t -joQ .n,:m.i 
·a,Cter being hit: t~ re.tu~ _tci :cden:diy t,_r-d.tory.. Fo~ Coa
fi-guriiticn ·401B• this .would requfre approximately 750 lb ~£ 
fuel. The radius lcisa -fo~ · providing }jelf :-sealfng· taalµi for 
this- quan.tity Qf- f1Jel J,s. 23 n,inS.! The radi~s loss for having 
all fuulage f'ue). in _self-:sealing. t:a.nks is" 54 n,in:I., which. 1.s 
34 n•.mi less ·than· :the -los.s ·with 100. percent :lntero~l :fuel 
pr0.teetion. : 

.. 
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:s ti 

.(16,800-.1,b A/P W/0 Tanks)
~ ~ . . . . . 

·FUEL tN SELF, 
Tar~~~ S·EALING TANKS % TO'IAL B{JW'- LRASM 

l.B FUEL .Llt RADIUS, N-.Mi:. 

3 1 98l 3,981 10.0= -12,18_6 65_2 
4_,060 2,264 s-~.8 12,.107 6$6 
4;,133 750 18 •.l 12 •.Q34 717 
4,18.5 0 0 _i.l., 982 740 

'!'. 

100 .,--=-,------------, 
.\ 
\ 
\60 • ·FtJSEI:AGE FUEL. ONJ,,y·
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