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cga s Ol sl alasl s b Sl 3525 A3 (Inverted)

Automatic spin recovery L:L': SVl C)Lol 1-5-9

Lo 431 52N1 N1 e 88Ul caalazaal 5 ¢ S0} UKEe 2
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SISy bl Sy pradadl Ol il 3 )l 38 o slae 3 il sl
. (spinning flight) L”’,.i_,J'.l:f.!’l CJ’I,_,LH Ol o
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(steady 5 ,8%as 4l by b medy LA r_,}a.!'l <Y olas & (simultancous)
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Unsteady Spin
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sk O ooy 4 yS01 skia 33550 by T 3 0h0 0555 O oy
(hook) it Lede Glbl 5y she duilr 35 ou <ijje S5 1,5

Unsteady Lastall 31, gLl rLEJ P At b halinag Y1610

Aecrodynamics in the Super Maneuverability Regime

3l Oty ol O 2200 47 pliadl Ui dordias o o 55 8S
oy A3, . (Zagainov, 1993) ab.g_;Y'l (_3_,_9 SJ.E.‘.‘..._A.!'I oy i.é.ﬂbq_é_,ﬁ_}”
(M. G. Goman) Olese 43 e kel 24 G—_.':J.a:.ﬂ b 8 pata Bl O g8l
o Jolas cc.);.«.:.u.! Cm_, C. J:.a I PN c(A.N.Khrabrov) s_'s_,ﬁbé-_,
damded Sy Sy (11-10 I o3l Ao staze¥l sdowd 35N 4oyl
ShmaVt el bl B codamy 2l ¢ (typical hysteresis loop) 41t 5oLy il
g8y B0 AG, hall el y ool ¥ pllai b (forced oscillation tests) 4 .l
il g Jg_...g.!'l U.LF Sx:'l.n.ﬂ i:gzabﬂ.:_,ﬁy| CJL...” NS (vortices) wlal sl d}gﬂ
ﬂ_fﬂﬂ_” J.&.:J| L_I" 3..0).&.” GJ'LA‘_,J_H J.A.a.'; Y_’ ‘:i_h .CJ_L.....” a.:LA r..\j.n ‘}_‘.'_7-

Sl il el el Jala A o Ll o4 b cias g 8 ]
Aonadl 5oy dinadl gl QLW o L) 5 b Lards o5 U3y

. (Ericson and Byers, 1997) «(flow visualization program) g .ol coliVl
b Joadlly 550 A o Bl ga SaYI et B Jaladl OLS

Blodh wlshizal 0l ¢ sl gl Lodds o o all Ol pdd iz
oo S Fe18y F-16 o 8l b 8542 yadl LS (LEX ¢ zlinedd ZslaY]

.J:io..” el:,r_'l'Y| u" 3uka LoS_, Gua/’)a-!'l d'lg}m-” J—A’ :\-ﬂ:-]ﬂ
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The transfer itmed! 8 b ) fygoncdl s 3gad 1-6-10

function model for unsteady flow

it yo 2Salin gl Logses (658 Tgdam OF ¢33l S ol lasl o¥slaa]

b b
Co= CogxB+ Cnpxg—v* cmrX;—V‘l'fnsK‘r'P“'

el o peanally Ll (Co) A1 oY1 grtall ll pusezsy
RO TP (IR p MSay (B et p B ol Pl Ul o hza
3gd BLol il o 0Ll 20 dadles anlall e 05,50 ¢l izl
Cop X B Joa  panstl el liliz

Lt W e o5 Lt V) Ll G315 2ppliadt odon OF sy
055 Y Co o 50 e wlintiald saadl o)l O . (Greenwell, 1998)
Lele Jrametl 2l dsuadl o) Oly oty (5t 52al 335 wie V| dopono
b S Lol las 2l b badh dmems Ayl Gal Slate oy
SR 5 o L oSomtall 51 8l gl Sl clagae il

T a ke e i pudll powdigedd U by dCaadl oda Jos
8 gl (‘)—*—” & Jeola) ‘Lgf . (servomechanism theory) 3! 5! f.x.;m_ﬂ
aall wa Joladl oz Lo LSalill] Sy g ol oo Bnill) £SCaliyn s Y
ls psgie 055 il ¢S SISl (hydrolic actuators) 4.0 544!
rdas (3,0 0BGl Gelatll i) Llee 210 JCall 3 ol g
) Jse sl «(Fourier function analysis) 55 dls Julod Jte 6,51 450,
s 45taad 0L (Greenwell) Jus o8 LT Loy oSy Ll diles il
Ol e} 5LS1oes b S g LedolsO g ‘T?-A‘_’-L-AJZJ-;-A Jrsd!
ilye Juss s Lo jzie Juy o s DLsly . (Abzug, 1997) 5 pera Sl
IS cllail Slalyay U puaie SUL s JI 6355 pozen Ll die i dasl)
Dl e e Sl gl Y13 5 Y eaall Bl I a3 50 s
OV d S Jadl e e coan WSy (first order lag forms) L,JJ'SH

Dl elas Jf s U IVl iyl e oLl K0 Cinayy ol
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€= Culax+ G &

C
Cm = Cp (X)) + Cy q7+ Cm, B¢

T get X< xpla — Tzaf) (=l £1)
a, deg
80
40
20
¢ 2 4 8 8 t,sec
C'i
-2.,0 4 Z

Sl osdat el
-4.0

—_ Akl dalaly

—— 5l () 5 AL )

20 40 &0 a, aeg

o My ASalinn gl s 58l p g3 el B A1 BL 1 5 502l 11210 SN
¢ Jantt 3 LI Aot bl Lol LY daas gt ga ol e QB gl 59 Ola g |3
Zgainov:AIAA tore) .GS;.o.:Jl Iia f‘-\.‘,'r.‘lanl.g ‘f-”f"J‘ Lyly pe EJJI Jolas il s
. (Paper 93-4737, 1993
5l b Sealins ¥ dlas b el ol 15 p ygie O]
al e el e oAl Jaed pygie 32 & 5 gereST) O oda) ES v
oSl S 5 SN ) o o Ay alainals sV s Cnaay
59055 b s g.5:.3\ Lol &5, cp.q.&.»)\ fia ,l.es (Bernard Etkin)
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L pppiedl 1ha e Jlee) .Sy ilSy 1956 ple «(UTIA Report 42)
< )leS 5 wle 47y (Kenneth Rogers) 5,255 &ucS L_s.l.ﬂ e ‘LJa.J QJ'.?JT
JAS (Tses «(Roy Richardson) O s bl 59,9 «(Thomad Burkhatt)

.(R.Vepa) L3y «(WilliamP. Rodden) 035 pldss «(Moti Karpel)

Gl 5 5UaS (acroservoclastic model) & 50 sllan pddes =3 405 J Bl

L PRE R ‘(-La‘:H ) dazl 2l dswia Yl I3 Grumman X-29A

s G.)J.n.; rJ.&r-:-ul‘ SUis SJ.E.'.'_...J| o CJL_.:&:&'LZ.;.)_,ﬁ}” a.g.s'Lgc..c.! J.uod’.”

e ld o Yl e Cs,!'l bl CBJ"‘; = DLR il CLQL:.L, PRl

Joas cg'l Al Jeaddl b1} (Fischenberg, 1999) «Fairchild/Dornier Do 328
(48 SJ.E.E.!'I_,

Inverse Problem L Sad) ULl 7 — 10

Jrarm Lz o S e Bile g o fodol] Gl B 20 0}
U B Lo ol 0lS ol a5 01 Koy i ie ol sl Ly
(planar Ay yraall 555lialls dole UKa Astal el plall 2L Al il
Volas o dygmee 033 Laudyr oKy dabladl ), 48 5, 5ieS manenver)
pns 851 LY Gl 52l dhieliys Gdow) O1jrlall las

o (fullnose up) JolSTIL 3 slladt s s ety ] Gerat OIKNL
igpddl sy I Y aumy (thruster control) C‘s..\_ﬂ Sady @Szl pldsezady
il uhass Wl ity oy pllaedl pamgdl Dl ] Jgeo sl i o sl
ELJ_:JSH iyslie ;s U3, . (full nose down control) |felSILy de puy 5 sl
rj.er.g.!'l HRTRY E_’LESJYL, cie pd ) Jae F ada (open loop) i ziell
8 il Sl Y Sl aal o Jasdl BB il oKay g S

eLaall " Syatiadl sl dydmed - 13} kdb ool gniadl s el
REVVIA PO VPSR SR | RS (P I RV VS

8 30all 2o o it Lpllan oyl Joult 0580 cillonlt adn Jto 3
ol e o il ey (e Bypbadl Ol astally Gl szt e
S UBEESION [PPSR N INVRER U SV P JES B P PIRPL G [PYRES
Aygre Bl o Saadl
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(nonplanar) 4 ;iedl & cjsliadl B dalises 0,0 Dl oda L)
JBdina (georr-letry) Lwdigdl St Led e qﬂ'l_,

JSta o oV o) Lolaal ol el OLSGL el S s
sta S, (position coordinates) ab sl il Sy Lk ol Sl
oo Wiy i b 4 5l susd OF (Bulerangles) LIy Llsss ¢l
Sy b LNy ey e Y bl olilis-Y wijles e 46 gans
43y . (Myers, McRuer, and Johnston, 1987) i smuedl & oy slaadls
Comoly (g, medl yoyo LSS 5y pliadl Gudens da k)l ada sy
L.,.‘:'L:.t.ﬂ 5 gandly «(normal) 5gpendly ¢ ulaodl - L“,.a.:,.]a.!’l bt eS|
r SIS SKadl b datld (oalie _ (binormal)

Thrust-Vector 1a5La)) L1, 4Ll & ti.l.“ donios r_i.-a..:.“ 810
Contral for Supermaneuvering
laSond Baanlyr s | SIS (BB 5yplin Gurked Kan 4 Lo
(thrust- CBJ.H eSS r'l..\:r_.“...ul.n J._n"l_).i.n r'L.o.‘.‘.A'I JJ—L:J (.Z.laL:I.G'I WL:.&AJJ..QL
inyl 427y . (Gal-Or and Baumann, 1993) i liadt ada jla vectoring)
tor OV o ) el e o5 Rl 35 4 g5 el
S = 435 F/A-18 HARV (High Alpha Research Vehicle) E"U ¥
Cjﬁi\"l) ‘@J.H ;d‘_,‘j.l ‘._iz.:.U .’Jﬁu Jﬁ wlie SN ua.m'lj.s cs..\.!'l ol
o 3 dr il oSl Lol Jamy iz s 125 basliie 4yl5 adl s
.SJSLla.U wsjpu 3453
L ,S ciplaes pliszaly (@0 15) Lajlida (g gaad 40 ] £l ails
Oyl r.iw (-Uéj & lalSa
.’_‘):r_.c_!'l & fia C's..l.” Ao g r'LL_: JAlSJJJ :F-16D MATV @Uﬁ
(133 KN G ps 17 Wl slonil [Ghasy ghonil blaj (padl | Jand
iyge b il angd olad) a4 by Prototype YF-22 pall
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O3l gedl G 3 o pe fale Lkl dayh S o Glaly cidde 200 093 L
ATV

iz 60 Lalude pymn Laly e ‘..gx.n, 8]l ot 8 el A
. (Barham, 1994)

Forebody Controls daslall 431, 4Ld & r..J;-i e wleS£ 9 _ 10

for Supermaneuvering

L}"I_,j L_I’ aashs 3.,_.?|)_9'L‘...¢ u.l_s d_,..,a:r_.U C's..\.” 45 gal ‘._i,._:ﬂ UL'F'IJ.: dl
50 dym ol e sl Wlitiay LKl 5,5 Latie 7 ylaw
th“"ﬂ ke (tabs) U gl pldsaiad 5 # 4! ke Ladll Ofy .5 slall
oSl 518N bl 0,55 Jukas) ga Sloviandly (LSl pY
JStEalty 55050 e S (Pedriero [et all, 1998) oten s g skn L0
Hbas D)y . (forebody blowing) r_..,,_l'l Leddn b CAJ'I iy b laj,an gﬂ|
..L'..GJ.'BJ.‘.‘J‘-;!'IJS.”U.LGO.04_, 0.02 J:.a oS iy GJJ.AJYL, 3.:,-_):-..\.” g3
ot e s b s o il by e e 3oy Gl e Al
il AsS Oldt an ol 5l 0, ¢ 3 ol Az 53 70 Dl 5
| laaun £aS BL5) s s . (closod-loop) iikie Ll o Soethl ,21,6Y Lignss
L gy L5 (] sl oy ol g Y1 ol e il e Lo
A1) ad) Kol o5 LT O g5 ¢ liSae Aliall A platiYI o (Sl
C‘d‘,‘ﬂ iak il s (ching) 590 4 C&J.A.ZJ (,_...:r_” v..\j.a éﬁi bt wals
OGN Oy (mass flow) ql.:.iﬂ Ol yuudl & r_§>._:J| YIS ‘r_..a,._U
. (Arena, Neslon, and Schiff, 1995) dlidl gl e cAJ'I Py
plaxrl po 4z 2] F/A-IBHARY wbull aur 55 pllai pusezad Oy clda
8] ol gl Radie 3 ol ALG (Strakes) § e LKalusy o)

c_r:'i'L‘.‘.:J'l =ils ‘i.a.a’.?fn.l'l r_,:v.g.” Liss 5 Z}J}JJL: (,S:v_.“.l'l_, et gl u“L"
. (Chambers, 2000) dazcio s doexls
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Longitudinal Control 313 2wy dd-lall 5,4 J glal! rS:-:Ji 1010
for Recovery

porea Ulys BN 5y5tedl J) dge gl e S ol sl (S
(static longitudinal &J Jlalt L5 ySCudt 40zl I e e 2 of dzbily
Litoyy o(pitchup) Ghutdly Ty 5 5kl Y Jals o ¢Sl | stability)
(recovery) abs 2| Lo Lol =23 s+# (nosc-up pitching) sy ¢

el a8 Gl ¢5¢ S din (nosc-down pitching) u"J“ ps azd
u_.]a'l.s uuL S al) @ u..a'u 82 743 (unstable pltchlng moment)

..:’IAJ:..n\"Iu,bJJ%bu;bd'aidshsu.ﬁagﬁicaupﬁr}sdﬁ|r.':'
POVIPL IS PIRE T peL & (CEDRC URPERS PP > [N VRNECIINT
Jobals 0.3 5,0dka u,a,; gotes 0f Ly . (Mangold, 1999) ditield Jeadl
e (laadl Sasf 2l Lialan ayps 8, g ol Gaamad Lats 0 30
3 0d) deS o e ol Uslis clilay CsJJ'l iyl o131 (rolling) d >l
CIPYO PR PR PTG JE TN JOFCH SR O S TS U AT
gl o Sonsll W gisle 0,8 (AUSEL odgdy (ABIL W5l Gerdat IS~

. (amplitude) Lot 5} Jlasll disliaed osll mo o glladl o5l
cigdadal) oy L & la phiszuly sl zwYi r_ia_‘i USin Ca ga JA
sha,zNi Ol il ol pa cesdsezuly (Nguyen and Foster, 1990) S 6,
J3hathl p30 calann balaiea (Lo slons da s e yadl by dand ol
Viandl 30 Jilia Gosadl JalS oSoms wn (oY) dodly plzadl SlamiYl
Ol by bl e 342y ) .55l o> (parameter) dos gay

MY 32 Loaslne 3L (Nguyen and Foster) Feugdy CngR Sy

Concluding Remarks Lol olli>Ne 11 — 10

PLTIovy [ VR PERTIL I B P IC UL SR V08§ PYICUTUETRS -3 W
atad) 8 LSKaalisng )1 I sl dpomslh Jlgs opn B4l ¢ 0 Szl
PRVPR V-5 P pen Lla5 (535 g pedl Dokl Oalpllh Oy o J) e300
(thrust @l 4 7 L g gt Sasoesn guonsl b il ity ol ey oy 30 0
cildaall s 40 gendl 3420 r_§>'.:)|_, (direct-side) 5 ,blued) diilad) 3 4l y vectoring)
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e §olpd) (Lad)

&5 pall Zle @2 Lalisa’ Siligao
High Mach Number Difficulties

2oLl S 761) @ pall A Saloatd Lo stod e 8 5kl O 25 Lo

O colggll Ol pw dab o olpedl LBl a7 (ol pelans (g s2s oo

o gual) i ) &) g de pdt L Jhey gl (Mach number) Fle o3,

UV I R VYL CPIEPVS [V IFOWRCY UL Y WP ST VSR

ARV SV PSS [UACE FCPOSS R PO g 7 [ PESPON N EVPRR PR SRS Y

o) sty o el LbLua) L3l gl 0V A ]y ol Y
A el b ety el sl (g

Slow Buildup e‘;h.,.“ i1 11
play Lgy o Soedlly 83Ul &)yl (5 LVl o5l Lags L )
Som OV Oy o el Galh Sllyy O plall ASalius oy i 51507 M- o
:\.L_UL CJ'IJ.'...J_, idaadt SJ,.;J'I 9.9 gﬂlﬂ U5
ool IS e (1916 ple die (g lall (ilondl (il Ty s
rLg s® (G.H. Bryan) oLl &lo Lezas «(Lord Rayleigh) u.l..b 55 41
B o oSN Lalf Sl Gadl el ol e u;.” s - (1918)
CTJOA-SE SRR (L [ WU P SO L S U O P S PP I
O alt o] (Soslly 1 aa ) S e USELS Sl bLLAIYD

ke 1927 ol ibtuai¥) USaa) Lotuiall Bl Gl ol uil

309



ot suelsy ey (Hermann Glauert) a3 de Oba,a Sl g
Jobas o pbas saelall oda pisins . (Prandtl - Glavert rule) IR P
Ao brall folas jhida U]a.a:_, «¢le o3, po (pressure coefficient) Laall

(incompressible b yaaedl & ol 4ol Lol Uyi5s & C’u rL’_)T oo LsT
o o3 daey s N> s cvalue)

SM'I CJUIJLJY'I ;c._l.)h-'-l CJ_)J.L i LLJ_JJ.LF _J..l_.ﬁb.s el wils,
(1914 oo My il 5,50 5a0l8 )4k LS ((small perturbations)
(H-S Tsien) oy (Theodore Von Karman) Ole,S 046 593505 B s
oemd = Ol S Bdell Coan

Litya oLl o A e b sl gl Gl ot plasl cidds ud)
by b wils ol Lo LS GLENL S5t Tar 5,050
(H.ugh L. Dryden and ;i s Odass OS] o] uds Laxb) ) wle i
o e B4 ole o D5 e (airfoils) . lls LymanJ. Briggs)
wetladl 0E ol le

u..l.a.:y J.....>r_ﬁ u_s {John Stack) S dj-"' s t_JL......:)L.J| U_s_,
u"}-ﬁ-” Sald Lo Llle L pp B 40 e B i L4 L_g'u.ai NACA

.L_,nhn byrdd)l Laisiall de ]

da...!'l o uj..n_!'l 4..:-:.... B e u_!l 2 44! 4..9,...- Mo e (535
,xﬁ.,a.” L§"J‘“‘“‘”

;.‘; wols kab L] ol,bl oY @3y «(airfails in propellers) «loals i
el ot Sladdel Dt 3 Jaall s o3 LabluaiVl s cd ) Al
bl tsjp-i

PSR J o[ [PUEL RUOVIS DN P PR TS SRS P PURSOS 2 I
(s Gump) 8343 Jya> ol ¢(discontinuity) 5 &l azu¥) pladil o yual
B el ada Sliw o a8y llaald gladl mlandl e oyl Lol
(1-11 1881} (compressibility burble) dblaai¥l iaalt
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Lobnd) deudl Lo Juas 3l G ol deudl die €EEEID Jammes
o el o yadl Tl o el Of i peall sy o] gl Linad yall
Ly el Ao udly (air speed) 4 gl el faoma oA sbles c]a..n
bdeol gg'L:....S\H c!m.ﬂ JS&& e dextidl (induced speed)

OO PIFE PUR [ ESON [ YU g QO RUR ) PR W T PN 3
Ly e A o Ll 2N Lad] LoldW) = glad) jyglad JN5 o0 Ll
OIS U8y . piune (thickness) &tsd o) (lift coefficient) s Jolas &l b clis
Laasall jollaadl ot e (b ookt 5l idaddly bl o
(adte 3l o3l 01 k) 4 pall Gpdll le

The First Dive Pullout ,oLai¥l Ul> e 2l $531 Jslali2 11
Problems

fL8T Bladdly 4,801 Alstaalt « Lockheed P-38 Lightning 3 5Ue O siza)
Blaadt Lbluai¥h o 3l wued 5,5 Jul e it Ll sl
iS5 a0 S5 aab ‘r_ia._:.l'l PRIRI Lo L;_s (adverse compressibility)
Jstia ol .(C.L. Jhonson) ««Kelly» O gan g q.l.zs b o {-J.E..J| degS 4
JSLia e s5a b -Sip] Dgloes Wi Sl ¢ aLamVl Ll P38 G 5Lkl
.i.c-;...!’l Wle wlaotaaV Al g o1 ot sl o Gy o

Qg Bl3H b Staze OU P-38 3 Jall B AblaaiN qgadl 31 Jul,
. (horizontal tail) Y| (il 45,5l 43 phl &)l aaYl dealw (3

oo Sheodl oyl ejmld w1 gimie foa b 22il) Taste OIS Liay
C’LZ:: _)L_.:L.aj gh_njj| ﬁ}ev.” ols .i._..Ja'Li...aJ\” i.LE; SJ.Aw o C’LZQ;” _)L:haﬂ
aSlew cilSy cpbindl iy o 715 dSlawe; (NACA 23015) (P-38 3, ikl
Jeo pALaSSH Of L (NACA4412) SLbal 5y opa 112 ool O, e
Ol yodl Ze o on Ll Jay ool plaie opa aw gl 5 5aeld S gimia
syl b sl e b ‘{-ﬁ._gli Lyl sl & ¢ idld (downwash)
Ayl 4 yhall
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9 1 psoma sl 2o NACA 4412 LV ahadll o Loiuall wile 5 1211 Y2l
Lk a5l <0.74,0.66,0.60 oo Usaaill plopli oy ¢ Jaul g o) a2 50

o gl ) Sillus (L5 0,66 f (g sl Lo rs,.x:.p'i.x.:su:.ll ciblaasyl
.(Stack, Lindsey, and Littell, NACA Rept. 646, 1938. : -y) ‘..g.An
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(nose-down o s2)) &} 40 e 8y gl e oyl el

Ul e (pullout) ol oLl plomy] wd) Julas J) dxlodl die trim)
e ey il Bl ol 210 S s L ela sy
el elsn a3 3 P-38 5 5l T3 phisialy auls o3 @l (&5
- (Ericson, 1942) L3 16 ¢lis LY (3 (Ames/NACA)

2ha] \
Vi \\\ A
NS
0 \ \\ Q\\
y ~
N\ \\ \ \\\
-7 \ \\ \ \\\\\
3 \ \\,.\ \ N N
?‘ P M=750\ | ERPONAED
3, @) \  [500
= 2
3 NSk
<, \\x
) R
0 \\\ iy
LN N .
-, M=.775\\ \\(-.750 N
NS R
-4 =2 NN 6 8 1.0

Gl B oy o3 gedd @3 N Jalae g V1 /3l 050 Jalan e 211 YK
Sty St S ghall 1Azl 55 NACA (3 sl (pa316) do i Jlo 14!
(o ol [ 3l 30 d28) a3 Jalas 33195 paiseny Il fla o6 T oo S
.DC-4 e 35 glall Jod s Loty (P-38 S od 3 5l Jol e LM L
.(Hood and Allen, NACA Rept. 767, 1943 : -0)
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Ata Al culasal)
e e

Zpa LAt LAt

Ol sl e gl s 91 dimas

il AN S
clal gl Job A=
gl Gal 3 P-38 S o 3 el e dag3h0 LoLAmYY ol 2l NS 311 )
Erickson, ! ;) P-38J-LO § y5Ua)l sy Lad g NACA b ural pukd 16 25 1l JLo
(NACA WR-A-66, 1943

¢ JSLal adgd Vgl plall ki 3 NACA 3y 35 0 gl 20! )
36wy Los 16 il (63 Jlyedl gadl ol e a1 Al
Gsh e elpn Ole o Slimraly USAS i) uadll P-38 5 il Oy
oans ] Wy U b Ly (s 01 (gt ol Ll plaia
2l OT Y] Lty 8 plall 73 ped JSon byl oy 55 o5 Lot Sl
(lower CL"'?'J‘ & Saadl Ll & Ol ade J gl o5 (g2in) (CouS)
LlJl L C\;..gd\ 53 173 blus e L 5.5 5ol surface split wing flaps)
(311 Sl HAAN

ey Gt o (auxiliary flaps) sielacedt UM sl uidy

G gl e J.eiu oo «(dive recovery flaps) olait dxdladdl oML

La jluds Lo, e 0.55 J) ot P-38 & 3Uadl 5 (trim lift coefficient)
. (Ericson, 1943) £l 0.725

¢ (auxiliary flap) deloodl o3l U aase of WY S L
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oSoll B b 5aba golis (b oa Lelasa¥l e L3l Lealy LFle o35 8L
pLad¥l dadlas dLdee M5 (overcontrol)

3573 O3 el Tl BLAEN Lonflan b o Sosl b3 OLS 0
By (o 3508 5Ll OIS Litze Lo ¥ ¢ paLAaEN danlaad DS
bl G 13 chigdy . padsiddl Hle o35 die ¢ LI ] (elevator) pb ]l
AoV I s o) 53 il 3 o 3531 sa 8L Lo e AL A 343
oeladNh sls zul Oleia] (trim tabs) a2l - JM5- e (nOSE up trim)
adsy Ladiad  Jaw i) 3 o i D3l gay (a8 Skl Sl Yl ws
Al a5 5 gl ot o Y1 halall 3 dany gl o
(e s I e A OV S o ke i s AL
§ a0 5 Alawt gy b et oY1 T D gee gl OIS 13) b yia
lagw Sl 0 s 20 oty Lawd polesdl 0ls B . LeY1 )
AoVl o doim NI apdttay casey dda S5y (blackout) (55e ¢ eny
(g-value) ¢g dod Ll 5 s

RURIELS LI NP P EL IRV SIRTR DN PRPES R LR

L ez ,__,:J'l (dive recovery flaps) o sadl slazal UME; P-38J-LO dld

58 ] BLAYL aually 3)5ma dxr o by ol illall e g pilf s

Sy s o gl satazud By (5,8 (Fle 03)) Fle cle sy (Ko
P-805 (P-59 (A-26 (P-47 i sl s

P-47 Dive o, jluzst Ji> 3 P-47 & 5la) ,oladsl oil,las) 3 — 11
Tests at Wright Field
P-38 Lightning i 5l ig. b ,a Republic P-47 Thunderbolt 5 5l
P-38 5 3lal) 5 LSy A5l Ladladl ool oMile e dege ALEs Loalilss
o Lg_.SM_’i (supercharged engine) «laY) ke s s P47 5 slhal) dlloos
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