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I4.• 3· AERODYNAMICS 

(U) . . For the small single-engine airplane configuration I 
\ the overall configuration planform as well as. the 

t 

wing. itself it geometrically similar to, the large singel j
engine airplane (401B) of Section 3. .Furthermore., the wing 
airfoil section t/c 0.4 biconvex and leading-edge-flap 
geometry are identical to that for the large single-engine 
airplane It is therefore· assumed that the. aerodynamic 
characteristics of the two are also identical exceptfor 
the minimum drag. 

(U) The minimum drag for Configuration .403 is predicted by 
use of .the same methodology as wasused on Configuration 
401B (Section 3.3), 

The total mird.mum dr/lg: :h presented in.J?.i.gure 4,·3-1 r.or 
vadous altitµde.a. The iJ/q 1s for thi•·canc-py., aiiilsile pyloPO·t 
aad Pr<?,t~l>eranc.es. ·are the salli.e as those. fer 40.i~~ .However, 
thcte· a"i:·e st111ill ·dLEfer•n1::e1,f in th.e :nozzl~, cowl, and diverht 
di:ags. These drag components at'e. shown ;in Figur.e 4.~..a-~, ·~he 
effect of airplaae sb:e· Qn min.imUIJI di;~g ..is sl:!own t.n Figure
4 .~-;i ~9r this COtl~.,pt.~ . 

(U) .The trinuned drag polars and triiruµe~ c9n~igurlltion 110).ar.a. 
•te presented in F1gµ.res, 4 .3-4 through 4,3-~·.- ..The drag due,. 
to li;ft;, leading-edgl;!•flap •drag.. and t:cin drag ax:e ,the a~e
as those for the 403 Configur.!ition, g:1,.ven iu F~g1;res ;J.3-6 
1;~1:ough 3,3-'l-3 pf $ection , •.3 · 

Th~ tririmed (-t/D.). ijate. for th!$ c~ofig_urat,:l.o" a.:re. 
plctteq 1:a Figui:e 4.3"-10, i .comiui:riaol\ or t1'esa max data· 

·with those of·Ftgu~e 3.3-25. shows that the 493· ~pnfjgurati~Q 
has 5 per:cen.t :lees (L/D) ta.alt tl:).an the 401B c.orifig~~at-ion. 

Since the p-lanfoi:in·:an~ wing l~ad!ng ar.e the same as for 
the 40.1& i:ionfiguratidn:; t;hi! lift cu't'vea, butfet boundar:t~s, 
a~d oontr~l-liini,:t Ct."'S: sl\OW~ ~n Figur!!! 3;3-1·6 througJI 3.3-31 
of Secti.o~ 3:.• 3 also. apply. to '.the 403 config'l,1:ration. 
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ft .4 .STABILl'rYi ·OONTR04, .AND IIAND~JNG QtlAJJfl_E$, 

· In the case .of tha.sinll.il-si~gle~engine destgQ c~n~ 
c:epc: (C'onl:f:gurlicton· 403}. Ct\~ s·am~~ b:au, f9r b,11_n~ling
qualitie, ·d.~=i--~gn- aspec►I •• pw,ioudy·:present:ed; tn Section 
3-.4 for the 4.01,B_ c.!lnfig~-r.lti.Qn has, been followed. The. 
oqer.all·con£igutatiorts of· the 4016 ~d the-401 eQncepts a:re 
ve,rt sitl'11•lar. I~ ·tli~e ~Jign ·.s"tu~ias., ·tpe •r~speo~1ve 
~i\lllle .~oeff!cients ~f the hori11Qntal, !!Qd -.,ert:Lcd ta{ls 
hi.ve b_een Mut.tained equal foi- the· coafigurati~n layouts-, 
Ci:inse·qu~ntl.y' • .the st'°biiity .and co1Jtto.t .chaµ"~c·t.e#~\":ic11 of 
the :s.ma}.l __ dedBI'! w~~-1. be :basically.. ~1"!,:i sa.m~ as· thoa_e ·pr~• 
sented _in Subsection. 3;4.,3. A smal-1 diffe-renc~.. may·.eki:at 
i"n the han,dling -qu!l,U.·_ties -of the. two ·delligns. with the ad. 
vantqe. in_favo~ ol the· smalle~ d~si;gn_becausa of its 
correspeqd!nglj lowel= IIICll!IGtl,tll. of i~e.t_t:La-. 
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SEORIT --

~- ,-5 STR.UCl'URES - WEIGHTS* w~~gh~ analyiis ·tor th~ Configur~t10r1403- gi~w* cµrve 
waa. perfotjued-in tne s-.me manner .ai for the -ConfiiuratiQn 
4011\ -grow.th· curve, .Th.tee •t-rp~e!I were -aele~t;e;d_ for 
analysts: at- do1ti:&n -g_l'HI! wet.ghts {i,;i. p.ou~s.)- as shown below. 

(8.0X-'1.lel) Fe.tty Mµs_lQn 
TOGW Struc:t DCW Overload· ml 

.10·,_090 20,~00 
13 ,_0tl0- 2.a,-~00 

27.-,000161800 

(U) I-nput ·data 'far: weig_ht ·e.quat.itms Wl)!r,· d~r~ve~ _-£;rpm. the 
.si:1a·Ung dat.a ,p-resented: J.n s~~~:ton: 4_.i ·toge~~er-- Jiftb :.~ayouts 
-. ·re·q~1-red ~9 de~e1op- spec.Hie area And. d!lmendonal data. 

i&.)- , A weig_ht ··iuimliai:')' for- e_.,ch of the thr~~ s_eliac.~i;;d air-
planes la pre:sented.- ~n- Tab.le 4.}Ml. .A piot of :wef.ght ~1a-.., 
ti~ -Vet'8U8: gross .weight is slJ,own in Figure ·4 .-s-L·. A 
lliiiaa~, of .the ·centier·-of-gravity ·cond,lt:l:pns__ .-fQr_ ~-- '1~.:C>QO
pound·-gr.QSs~tght c~.f~gui:-a-ti011 is showa bebw• 

.• 

Weight.· :c,G. 
.-it:em (lb.) _Jf. MAC) 

Basic _Qp~ta.tl~ ·weight -9 ,611 t5,5 
~~ro Fu.el Weig~t :10.304. 25,'3. 
·Groaa .Weigl_lt. 1.3 .oo.o ·2s .1,. 
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-t6"r ?abl¢ 4S·t WEIGHT S~Y:·CONFI(;\IRA'J:"J;()N 
~O.l GRO~il ~i'UJ;IY (pouncla) (U) 

_urplane Size 
l8to1n1 Web.lit,Item 

.-16.800. 13--000' 10-000 
(52:63)(433t).(3662)StJ;Uetut'e 
l59.51193,.886Wing 23762145·aoo6i'.uselage. 

-3622-so176Ri>rb:antal Tall 
.242.. 31~186·vertical "rail 6145.02..·408Landing.Gear 

(25_2-~:).(2422)(2333)p,:op_w.l~1!,o!,'l-· Sysf:em "1790. 1190p~oEitgincf (G,E, lS~l/JtA5} 
2442~1223Air Induc:.tiol'! . 

:364 449t83Fuel System 19,l717Eng,:ile- Conqiols.. - 2.1)20 29S1:a-r-t:ing Sy/fl:~~-
(27()3.)c2s,6),'{i4-12)Systems and Equipment 

563.4754U·:surf~e Cont"r.ols· 
1159781Landing G~ar Controls ' 

949.494"J;i:ia tmnetits 
2672l818·5Hyd:r;aulics a~d Pne.um!ll,tics. 
371359347Elect;r£cit1. 4604.604.60Avion'i,::.s· 
238-'2:38 iJs·F~rnishings 
142l42~4i:Air tonclii;ionlng _453·453453Aruiainent 

tO-.:4889290~ti01-
(381) 

We:lgllt Empty 
.(387)(37S) 

200 
Us'efu-1 .Lo~d 

2002.00Crew . 23-11llUllusable ·tuel 
l(f10· 10Eng;l.neOil 

124124 
20-

i,24_Missile Racks- and -Pylon_ 
2.02.0·Stc;artar cartridge -(2, 

l.Q.1010 
10,8:7S 

M~sciiitll,S:neous_ 

967187~2 . Basic Operat-ing Weight: ... 
(6;i;}J :(li33)(633Jla.yload . 2a,285?8..5· Aml!lo. (50Q roqnds) 
. 348 348348 

ip,304 
M:ts~nes (l) 

il/5089415Zero Fuel -Weight 
.52922.696585ir~al 

16_.800u,ooo:10,00.0Grou. 'Wej,.ght 
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(U) A single• Gene.r~J t:ie~t:t:i<;;: cootinuous..b Leed turbojet, 
J"-l0l-OE·l00 1 Ls i.n;mi.l_led .1.n t;he Coi:II:Lgu,tation 403". -61.r.pllitie•. 
·T~ General. Elei:;t~i.~ ·cl~dgt,.!ltion• f~r. :c:his· engine -is GEl5/ 
J tAS (lle fer-eri~ e Z.5 ) • ln cbls- rep.ore the e~gine will be 
.referred to as the J.LCil-GE-100·. J.ie.rfonuince dat4. were 
f1,1~ishe.~ by C~nei-ill, ~lec:tr:l,c. (Referen-ce ~6 ) accO\lnting. 
f"~r C·ciwair :1!stima1;es of ii'llet ·pressure ·recovery, engine 
~lee4 aqd •6haft powe.t:" ex!,:r.-~~tloq. · 

(U) in ~hi.s ~ection., the JlOl-GE-WO'.ptopulsion syittem _ 
performance data are· presented for ·.the engine .1nsta-1led in 
a. mJnner ·.similar to. that of .~h.~ ·con.figuration 40~B engiqe 
inst..alla.tioa. described iri SecdoY1 3·.ii. The 1hune· amol.ll\ts 
9£ :);tigh-presstil.'e aii; blaed and sli.aft p-o~er art,? extrac.ted,

'·· 
(U) The exh.aus.t Doz:,;l.e is .. a contou.re~ 1:z;anslating-fl.ap 

convergent=-d.iv"ergent ('.I'FCD') configur~tion. The n~Je 
t;,xhauilt area .is f\Jlly moduiated duri·n! aft.er.burning ope.ra-, 
tiqn and va.)':'.ies tc a les.~er• e~tent: whe~ ·t:ne engin~ (s 
operating .tri iron-afcertiurn1ng power setting!i. · 

4, 6.,·l Pr.opuls:ion System Pedo.tmanc1f 

(U) the installed thruli.t specifio .fuel consumpcil'>n, 'fSFCS, 
and propul,s.:fon ay~.tl/,m rier; ttitl:!s t I tNs 1 of. th1a J.lOl•Glt·-: ioo 
a·re preaented 1n·Ti1ble 4,6•1 a.11d F::a.gure 4,6-1 t:hro~gh·4.6-7, 
The ~ii.ta sht>wn comprise a flii.tiimum package ·needed .(0¢ th~ 
Cor1,figu~aticn 4Ql ai-i:plane de~:ign an.d mission anal,ys~s. 

(U) . The definit:i,.on of ·the ·in$.l!~llad p-ropulsio~. sy.£te!ft- net 
thr:ust. F~s• is similat- to· t.bat given•• in Subsection 3.6, l 

(!J) · tt ..should be not:c-~· that. somti! differen~.es ~xis t· betw~:n 
· the p.r~pulslon syste;· .oei:fonnan·ee: dat~ ~ontained in this . 

section· of· ·the repo~t; atjd ·those snow·~ ii'\ s.ubsec;!:=1Dil. $-, 6. ~ 
fo.r the• twin-engine ·au-plane.. Subs~ci:i.on .5·,6, 1 c·on..t:dns 
later en·g1ne de.ta· from. Geti~rU• Uectr1.c:, · ·th.e. dilt~ oon
taineci ·in .this sect.ion are tt)e· SA1!l8 liS those reported in 
the Con\i'a•ir interim ·report (FZM-5726)., . A ctt-,ri~e in· the 
propulsfoli sy.atem per.f~nnanc;e. dat:111 •~O t1'e 1.ater a.et. of dat~ 
will no~ af.fec·t th~ ·conc-l~sions made on the s inSle.-~t:1·g1rie 
airpl~ne-. Therefore no ·ef°fori:: .was m.ade to up~at;e tl:ie' 
s ingl~-errg-lne pi:-opu Loio~· per,foZU1ar.ica. 

\ -

• I 

-------------····"-·- ·---·-··--·--·····......________ ..•......•,,...-....-,•..--.... __.... ,_.___._,_.,...... _. ·······---··-····..···-..·••·..·-····-······•···-···--··-·--·-·····............._.____. 
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·I. 

"{U)· Table· 4.6-l ·403/JlOl-GE-lOO -MAXIMUM A,FTERBURNING 
-AtJP XN~EplA'I:EJ'QWE~ PROPUtS,tON 
SY51.'.6"i fERF.OliMA~OE ~TA ·.(U) 

... .. ' .. I 
Altitude ·Mach FNS TSFCS 

: .(lb.f) (lbm/hi:/lbfl... ::lfc) Numbe.r. 
. I I ~ 

.;. P.owe'r-Se,t.ting Maxb1um A"fttrbu-r1:rlng 

112·9.-,., 0 Q ~:.()47
.o .s 1j2·s4-; 2·.202

10000.• .,6 11130-, 2.088
1_p900._ -9 12_611, t •.22.9"

·3QQOO., 6442, 2,0_53-~ 
.j 70U!, 2._051

t.o. 7.~a. 2.• 053
l-.l e·ns.. ...i_.~~3
-i-.2 81!11; 2,093
i.3 :92:12. -2, 147-
1.;4: ·95_()9, -~·.,:il.-.9

.. : ·1 .-.5 9953-. ·2:,173
.. ·35000,· J·,.(j_. 8-787 • 2·127·!>.

. 1 •.~ 8447"• 2-,.46_7 
z-.• o 7"41+0. 2,821

40000, 1;6· 7-0-13 •. -~·.-in 
1.8 6.tr6·. .2.457· 
2 ,ci' 6.06(1. 2" .• 791 

'Powe·J:1 ·-.set:Uns • l~tei;m~diat~ ?owe~ 

.Q. 0 16.69 . ,8.93" 
.0 •.s eo93_._ ·1.021 

10000·, .6 ~~-s1 •. 1.·o:J°6 
lQOOO, .9 7031:, ·1.090·· 

.- ,113 .s~si3. .1,;i)j2 2.0000. 
2,SOOO, .78! 4538. "l;Cl:$5 
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OONFIDENTIAL ~ 
la~.1I/ i:· 
,.v l. 

'.t\'i,,l;
. 4.!>.2 Inle·e ~ 

~h~ 1nle-c i,ys.tem ·~or .c~ot.tgurat'ion 4O.J/J i'Ol-GE:..:10O ·iii 
•· · \:~•~en t-ta lly ~t\.e sa~e- ~..s ~~an: de.s ~ r ibed in Su~se-c cion -3. '6 ,2, 

· but se-al.ed ·t:o rna:tch tl\t- -a fr.flm;r re-quiremen t'!I of the J10 l
·cE·-.100 englne. · Tl\e ·resuldng lnle:t captu,t'e -are$.,, 423 ·sq iii, 
is .based on·. a 111axi111l:JIP cng,ine cor.rec:r;,itd ahflow of '1~9 ,8 ·1'.b'.l!'l/ 

.iie.e .. ·'I';1e. inlet .p.~'rfonnaric;o· dat.a ptes·e~ ceiJ :tn· Subsec't#m 
;,.,6·.? .i's· 111ade •!Jpplic::,ble .t!l' tbe _J:l(.l_l~E;;lQO engine ~Y ·R!uli:i
ptying: che engine oorrec.ted -air.flow sc.fil.e by .the ,;.aeio of' 
~a:d~ .st~nd~rd•day· •i'tg.ine _c.orr:ei:'t.ed ai;rfi-~ws: . 

il9.8 ... ,.; .22-7 .. 0,, .. 72 

·4. 6-,.3 }!'~z~le j 
(U) 'l'.he n.ozi.h employed .fo,; .i:nis -engi'ae is• a tt&TISJ,iating•. 

f'J.ap'-type c:onv~rgen.t/dive~gi!i:,c_. ·rl'on-ej'ector n.oz:de ~• de'! 
·picted i~ (:_l'le Fig!,.lr~- 4~ 6:'-'8 ·.s.ket:ch, i\ ·pr~S.Sure-d;ag 
·.mal,f.S.i:s .:was· made I and .1:b.e data are shown. in Figures 4. 6-9· 
at1d 4 •.6·.10. 

(U) The .drag baokkeepil'.'& ays.tem ·empI:oyed is the ·same' ·aii 
t:ha t ~efined·. in Subs ecr;ion -~ ,:6. 1,. _Tb.~ 'max;l,iµu"· a~Snaeil t.ation 
drag g!ven ln F.igui:e 4,, 6-9 •is t·he baseline) aad · the -dry:'." · 
_pawer ·drac. gi_ve11 ii') figure_ 4,6-lO is the: inQreme:11t .1,ijclude.ci 
in the _propi.ll~i.011 dat!l, l\lric., noz.il;e/aft:-fusel~ge -f.low.. 
fiel.d inC!!r~!l(i'OIJ~ a~e. a.~cO\!~C.ed for as. defin.Jd .tn- S~b··. 
sect·ion 3-.~...3, the. baseline noz.1.lt;" pressute ~atio is shOWil 
in P'lg'1fre. 4-.6-ll~ · · 

2~7 
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I
s:;cT·IQN 5 ,.. 

LA'R_GE ·T W I ij -,. E N G .I N 8 

(501A/Jl0l-GE;;.1QO) 
·, 

5 •. t VEHICLE DESIGN 

tU) In thin subsection: a descdp_tLon if. pri$'ented of the 
large t"'i.n-~ag-ine con·cep~, a brief eKpl&JUl:t.io~ is given of 
t_he .ccnf:l,.gura.ti1:in i-ado~al.1h CLnd ttie· cQ~figuratlbn grow.th. 
data that were·_ generjllted for s·:i;zing tb..i.,· p:piqt-desig~- vehicle 
are. s~rized .. 

.S, l. ~ ·v~}l~de Descript~·on 

~ . The ·large twin-etigine fighter con~li\pt (Concept ·3) delilig.. 
a&t~d Con-figuration 501A, is presented in Pl~re .s.1-11 · 

_which sl)ows the genera~ arrangement of tha polrit-deaign 
•tq,lane (2.2-,680.;lb mi,ilion weight), An itlboard p~·fUe 
and, basic lines ari:-arigem~~t ,o~ ~ S()lA-~ype_ ~lrp·\•ne ·are 
sh.own in F:tgure!J 5 .1.2 and s.1..;3 at a mission ·weight of 
t9. .·ooo· poj.irids. The airplan~ depicte4 -i1r tb•Se cwo· figu~11:s
wlia dedgu~d for a gross wei~t of l~:,oOQ·pounda and· was 
u~ed a~ ,a· ba_s;La. :foJi deve1c;ipnient' of the. gt·0vt;h· ~,;~ generateil OO!~~~M-t--7 
to determine the stud airplane. of Figure s . .i~1, Seti 

. ~~{ 

-EB-t- Canfig1,Jration SOU. ia _a l:!'&-9-pe~fomance f~ght:er with a ~~1., · . C.: 3.3. 
gross weight of 22,680 pounds ·a wing loading of GO psf and (b)(1)~:Jd, 1..Jt.) 
a th:ruet .. t~•'We°fght nt:lo ·of 1.26 (uninstalled) ~\ . '. ..4. ( · , ,c.,(

__.:..:.J ..,.~ . 'I •j 
(U) Carif;ig1_1rado.11_ :501A ia- basically vety sillliiar -~o Conf~- $. ~i,} . 

utationa 40-l.B and 403. Ovet.all charao.teri11t.ics i.uch- as wi~g. ·····-----·--,. ---····-------~ 
and corttrQr ·;;1u.rfac,e planfotlll ·ii.nd anangement._geomet:j;"y., crew 
s.tatian·, fuel. -tan:kage, and equipment arrangement are essen·M 
Uallt the same. -lrhe major .differenc·es. o~cur 1.n _t:he eggin,/ 
11:_\'let .eysl;em, ttl~ la~d_i_ng ·geat'. 1 -Jtl~ t~e gun instaUat:iori. 
Thea~ ·differ~nce~ are de11odbed ·btiefl.y in the f.ol lowing· 
'aubseitions-. 

· 5,. 1. i ., i Engine/Inlet 

; . In configµra.t!.cn ~01.A,_ the two JlOl..GE_.,100 engines. arel' 
cl\l_&tere~ c:J,ose.ly toge~her 4l th¢ -.aft fuselage section. 0.£i. '.~

·i ~ t~e atrp}.ane. trlm1::y· ab:' ie supplied t.o ~•ch engiJle hy a r .. i49 
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SECRU 
separate duct whlch ·incorpo~at;es ·• s_Qnd.-D-shape~t ti~. 
normal-shoc-~· l11lj!t.,._. ·the t\1_1ets a;e ·10c~ted j_u.a.t .forwatd ·of 
th~ ·nose gear: _on -e-i;he,: a.1de of tha ·futDlage ·center.line ancf 

. l sp~ed ..:approx·i111&tely' one _e-ngine. diameUr .apart,. Th·~ fus~-
·• lage :ta. contoute·d· fotwiltd of- tli~ i_nlets, ln. a manner· ~e~lgned 

to provide_ 4il'! :tnt;g;rated fcn:ebody/inlet· ge•t:r:y _thac; .will 
allow good_. ai--r ·~;tet c:har,actez:Jat~a:s. ~h~ughout t,:be maneuver 
eJlv..elope. · · 

s•.1.1.·2 I.anding Gear.··- .,.• 
·(Q) A c.onvendonal··tric-yc.1e I.a~ding .gear·· ai-~~ng~~ 48 ~m-· 

ployed on -Config_urati(i1r .5.0lA, -The lllµn: g•r 1,r J.oc41tad in .... the' fu••iage. in. t~e- regi,a~ j1111t ah!tad of ~e engine c.oaipart. m~11t an~ reµ-a,~.ts fon,a~d into a ba.y on- -eit:h.cu:· ··side beiieatb 
the-engine inlpt ·duct•~ The nose_gear ls.a •-1~•nf.culated. 
design ·wit:h a -fre~-castedng.,. s:tas.4--~heel arrapgerneot, Ic 
is; toc1~~4· j_uit afl; and. be.twe~ the engine. inljt■ ~nd .re
:tnc,t.·s fo~ra.. int J ·a bar. in the ·lower -center fuselage I 

S-,J,,.1,.3_ .<fun lnst.aliatton 

-Eet- .-. The guri in.st..allation ~f coaf:!,surat.:lori 501A ia similar 
.to that: of. Configuration 4011 eJCCept. that- ~ha' ~ton 
c1PRi1t~i.-a at.e ~o¢a~ed_in a lltQr~ ta,o:ab~~ area for.ea~y

i a~cea.s ·as a .r,ault qt the· mn inlet arrangement. A 20mm 
gun j,fl lc~•~ed on· ei~tJr s-ide Qf· :the- airplane· in_ the· giQve
·tegian provtdi!.d· b,- tha·. foriara ·exeta.aion· o~ ·tbe, tlitckeu~!,I 
1'UII rQo.t. as j.11 th'e :'40.lB cpncep't_. ·in.• gun .aompar.tment. -ts 
t.Ji,u.s· aituated ~bove. .tlie in'le.t ·duct •·on eith•r· Jiide -.~d I.• 
acfouilible thrcugh h1,.nged p'1,lld,a .in )~he .u.p~r ~et~ge 'i\dU.• 
A s_epara.t~: •~ni-=ion ,carm·i~ttsr-1.a.- pi:o'lided fa~ each gun in 
a c·im~er-fJ&ae1-ge hl!,Y. between i:h~ gµn ·compartin:et\ta. ailcl' jus_t· 
fotwa"td of. the .fuselag~ ·£ue·1- tank. ?he a,mm~i~Q~. caaniat,era 
a~e .!lllsi-ly removab~e· ~1;c'llgh ilacf!!H ·P.~.e.la· :l.n· Cb• lawe't• 
-fu,ael.ag~. 

, ,.1 .:z: Dea~ Bat_tQ'n,19: 

(11) ~st. of. the ov,i!,ra,l,1 ~e,sign ~•t:Lpnate ·t~t. ·sppUe"&. to 
~he-:~ingl.a-eagine aonc~pt (40lll). d"o «pp-11~ to. the ·,ou 
c:onc.tii;,.t.· ·ln_. ol'.~er to· provide- the fait'e".t c~pariaon b..e.tween .,the twia-engiue ·ap.d •.~-ngJ;.e":engig.e .eqnce.pu I the pri•tY ,fea• 
tµrea· ~f ~e 4!)µ1 ..c.0£1,cept were aaopted iaso.tar' au pos:i:-lble,. 
o·f tlie 1iz=·ujor d:lar::1:n~iahlrig ·~e.atu.res of· the 40l.B gan~ap·t., ..' 

·: 
250 ·•I. 
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~Thfr. f>a9'- h UNCl.A$SIFIEPl I 

a,tl but .one· were· reca1ned4 ·Tile .lon.e .ex.~ept:;i~ tayolved the. 
inlet toeat.t~li.1 ...and· .e~~n· th-1,a f~atui.-e did: not depart· 2;adi,0 

cal~)' ft.91~ ~hat. of the. f.o•r dedgn coneept.• f 
(U) :t,o. rj_lterate, the diati.Qguisbing. -teatui:;-ea ~f Conf1guta-

t~ 501A -~i:il essen~i-.li1 . t:1,,~ ·,.a,ae ·a.a ~hQae of: 4.01='8 (d.elJ• 
cribed ··t\1- Se~tf.an .3.).. 'l'~!flY •~ as follmoa·: 

l.. forr,a·td -~ngine·. loc:a,~ion:
-J-; Mi'd-wing_ · 
·,.. ·outer- f~_il:ed. Qody' 
.4. Twin vertical 'tails 
S •. Unoer-·fuse lli&I!!:: i.rilet loca:.t:t.on. 

I•·6.. Jki,b~te: canopy~ t 
(u) A•brief cliacuss~on: -~f..ttl:e!Jil: featu~ea, ·as they nlate .to the .. 

I501A c~niept: 11n.i:I -di~fer .wtr;b t .. e. 401.B .cq~~ep:t., 1a pr:esen.ted. 
r •i.in= ~he .follotdng; paragrtP.h·s·, · 
I 

., I 'the ~o:r::ward engine. relationship .lt'eq\d.~ed. iu. tha 4.o.J,B·'(U) 
concept to· p'tcivlcle· ~ppropd,at~ J>alf!oc~ cta•~•e::te~•~ic_s ean: 
ail.tetlt witb. r~-..l!aab~C!I· tail n:iament· ams i.a. also a .bulcI. I 
~acte:rbtic neqeas,aq- ~n th~ :SOlA arrangement. In fa~t;. 

·.•" this. ,tfect ls even 11\bre prouowced in th~ 'tlf$.n-engi11e
deaign. ·:J>ecaoae th~- combi~ed ,ieight of -the. ~o small. eil'giaeS 
1$ mor_, ~~an ~t -of .the singl~ targe engin.e "'1a. -t~ d:L• ... ... ·tanca from thl no.-.de. to. the engine :c.g~•of. the. s_ma1:1 engi;te· 
f.1i abol"ter-. the,i.~ t,f'9 ·f~ton. 0001bine to· i~cJ!eao'e ·tlie tail 
overhaqg t~~den~y· ~- ~• 5.0U .arr•iigement. In: the devetpp.. 
inent- of tbe SOlA ca.ncept1 · acljustaierita ware ma4ie. in :iorwa1:d 
fuselage 1~ng~b 1 tail_ ov:e~h~g• and engia~ 1Qc&tion. to p~o•
.vide a -reasonable e0111p~0mise in a1~p1iine gedsiletry ,~ stil~ 
:retain the bali.nae charactE!rilit~p.1 ,;.,ired·. 

·(U.) The mid-wlng ·and wfog..b'9dy bbndingi featilrell· ate··_essen-
;µl.I.Y' the .a~!Be in both· th:e. Bing_le·-engine and tw~-~~ine 
concepts-. '?lie fore .and 41ft· !)Xtenai.91i ·o.f. tbe, wlng•b.r;,dy •~P• 
·in& an:&JLgt1111~n.t aerve the s-. basic l:unctionil cm 50-lA ai. · 
·011 4oi-.. ·~• major dl'ffei:encei of. sou lie- tn. thei :i:~t ·~t 
•th~ ·oeritet b'o6y seption- 111Ust ,1ns ·two e.pg:Lne.• :1n11.tead of· 1me 
~a.d that the SQlA :~•rlU\geiQleq~ •.~110 ·~ends ltaelf'·'betf-et: t9_ &. 
~se-Lage--u,.oun¢e4 main._g~ar deslgn., In· the -!att:e~ c4se .the 
volume provided by fairi~_g ~~- iitlet auct- .1~to· tlu! aft fuse• 
lage ls atie~ate .for-'lltQWii::ig the- i:e~r•c.t.ed gear -and alsc;, . .. 
allows ll r~uonably short ·,gea:r len~th (1;-a.,. , r:f!d!J~~d ~•ial;tt), 

.. 
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(U) The cwia: ve;tic.a1 tail ·feature of 4"011 Ns ·retain~d Qd 

t~e !iOlA.·c.o~o~pr:A 4nd- the -~ame ·r.at1Qoal.e "4!,pp1.lea hare:. .A 
·&light inote1.H ti& the.. widt:J1. of. l:)le aft r90.~ t!St,nsiol:' was.. 
required ~o.,allow .a ~ea•pa~~te sttuc-t~al o.~lilS ·SeQt"iOll fl)r:
·th_t~ elemea..t _a-~ong,ide the pl!opot-i:ionally wider· twi.,i•engin"e 
in~tiali~tion,. Tb_:l.s re·2ull:s ·fa a .alight~; hig_he.t ~rc:i,or.tio11al 
rel~i:1onah1P between the hadzontal t_liil an~ _wing •pa~- on . 
S.OlA than -t~t" af··the ·sil.\Sle-engln• o°'"'cep·t·. 

"'tsr -~he ~~j o~ ~via~~on ;i,:n tjl~ two cQ~~eftl 11~11. :Ln :-~- . 
inlet:./eogine 'uransemen"i:. -rftie ·i"n"l:et/.foreb.Qdy .c.once.pt. of ·SOlA 
1,s -~ased· lai:gelj PG- :expe:r;ieac!!! decived froa,. ~~!It teat work. 
l:?.OQducted by. General Qynami"cs on· varia"us inle1;/fiiE'.frame ·-tn!,:8-
.gration c·(>il~~-pts J9-r· qighlj _Jlllllie~v~rable.:ai,~craf'~.. _--~h_e lnlet 
·ar::r.aagement ·tnci,rp.oro.t~ -o~ t;be S.OlA -co~f!.pt is i~tepded to 

. provit;le :f.or go~.d f:1,QW ~r~l.eriat;*c• a.t-bo.th h(gh mgl:e. of 
att·a.ck ¥,d ra~ c"o!!ditioruL ·1ilsent:ial:ly. tbe· same.. n•l...•h~lt, 
J;ijted-.geoai~t:1:y inle~ (eatur.~s, f!f ~~ ·491B ~~nc;ep_~ are ate·o 
:empioyed. to g~ve the ·best parforma&1~e :l:n ·the ~olibat '!I.tel)&· J 
(Mileti, 0,.6, to L6) °'ltli .a a-imp_~, reliable., l:Lght-weig_ht $YS!i:am, 

. •. 

(U·) . the tr11.~spa11ent bubble_ .cap_qpy- 'Witli the· fuil~vi~~~ c.•P· 
ib,{,ltty ·re!14·t.n• u,nc:hanged froqs-_ t~~ .of CD#~•tl.on -4-0lll, 

·5.1.3 Configuration Growth ·Data 

CV) ·_.Iri tliil aubs~tioi\", .the. ap_p~ach utilized· _to .dev.ei.op 
the ~onj:igu~~lrin dze-~ariatlons in the gi:~ ·1tuc1.y· ls. 
QUtl·.t,ne~-. ancJ -(;~: h~ic' p_u11111e~r.ic. ~~nfigu_ra~:l:on- deslp .4"~a: 
~hat ~as gei;ierJ~-d ta aupport _the 1J~tuctu.1:e•.aerodynamic, 
and per-formanc6 analyses ·a1::e· ,summarized-. 

s~ 1,3.-l Aircra-f't Sizing·Aj>proacb 

~ -Layouts were d•v~laped -f.a,:. t~ _SOJA c~cept at .a-,gl'olrll 
..weight of 19 j00O .p011Dds·. ·this configura.t1an famed. tile" 
basi,... for, tbt; :srowt~ scud;.. A1rp~~e .g~q:ietrt wa1· ecale~r 
~rem: -th~ baitc · 1!1'·,000·~~ ~J!'& 1'.QD ·by-use of ~sea_ttaliy._ 
the same. s~ling_ .relatio,:whipa developed ··for -the 401B ccn"!-

·~•pi:. ·xn genera.l, .s,u:fl"~e area.a wei:.e. scali.¥J aa a £\:iac._ti_ozi 
of··_gr9u~we:(;ght ,;~do •~ cb•ract,u:~•ti<' ·1:e~gt~ were 
-a.ca.led as' a- func:t~ori· of· the 1.quare rcot of ~he· _gs:oas.-w,1&.ht 
ratio,•. !fbaae 1_13altng ri!.~t1QrtBl_iip1 were uae_d·. t~ d~v,-tP.p: 
a~itiond ~a;a- p~i,;ieaa_or.:grqas wc;i.g~ta ·of 16,600, .~; 1_QOO;; 
and 24,000 pounds in_or~er to p~ovide g~wthcurves for·,air~ 
.c~•ft sizing. Pol:' all. ca,~•-• wi~g 1c,adinJ ,,a1 hetd con-
stant .-at 60: psf and the. famU_y b£ aiuraft oonf:t,iurati~s J 
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r:: developed throug~--usj,. of- the -~-4I$ ~j_ t·dl si_zlng r:rtQ. \ ~;tla 41,scus_se~ .pl'e<r1_ously in .See-tiQ_~ ,3. 

·S.1.3·•.2 Gt'owth-Data 

- J'rea~~.tl!!d .ir;, tti:f.$' $u,~·so<:tf c;m ":Ls a s~_ilry of" ~he coli~ 
,igur.at-1.un. des lgn data ·that -,.,ei:e g~aer.ated· in the- growth
-.a"tudy- to· support· the· litruc.tuie-1 aerodynamic:,. and perfo~nce· 
·.analyses. ·-The varia);ioif of. a_ii:plane· Ye.tt_ed area w:tth afr
p_lane siiz-e (~i~ s.1.on ~eigl).t:) agd a ~efini~ion b.f t:h,e me;JO't
·airpla-ne co~pon_~n~_s, cont;lbu_t:l.ng:- to th~ .~etted;..4rea. total 
a~e .s.h:~n in, Figure S-. l-4. ·The ft'8j.or- co!l)pogent breakdown 
.af wetcie:d are-a ve~,sus., ·miss"iori" weight ia ~hOJiri -1.- neut• 
5:,_t..s:. -Th~ pianner ln w_hich. s~rected key chara~teristic 
fuselage "imens!ons. vary'w1;i:ll.4i-rp_lisrie· _fi!:ize' in: the, g~wch 
i.lirp_l~n~ f~;J..ly are: plotte;id. :!n Fi:g,u-~ 5.• J-6. Simil(l.r varia
~;Qn.11 of tt~te.c;-t~d key _c~aractetis·t:ic iu_r~ilce dimen~.u,ps· ·for 
·th.e gro_wth, · ~amUy -ar~ _plol;:~d in •F:i,gu·re 5 ~ 1..7. In ·r1gu·res· 
5, 1~e· tht'.i:iugh .5 .l-15:t•·.genera.l ai-tplane· geometric ,dat_a :are 
s~~~t.r.e~ t~r th~ da~4:pPtnts_ a~- t~e four gro~s ~ight• 

~ used t6 estab·llah 'the growth ·faml-1-;. A" hoxmal atea diift;rJ.
b:111:ion ¢u,;ve_ ·and fu,1 dis.1:ri.~~~on' plQt ar.e p~esent_e4 ;or. 
i:he _l)~s-ic SO.l;A c_oi1f~gµra:t.icn (19 ,Ooo..-tb l!lissio_t1 we.igh~) ~-I- 0- F-~g1,1~es "S, 1~16 and .s •1-17, respectivetr.- . 
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