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MAR- 1-97 :::;AT 1 3 4 1 DUGELE:'.-· 

82 ..................... Similar to 81 but with ai~ea rule on aft 
nacelles <J 75 rear end>. 

83 ..................... B2 with 30 degree nose cone. 

Wing. 

wl ..................... 3 1 1 2¼ cambered wing (corresponding to W3 
o < 1 r 1- ser 1 E • • 

E. . . . . . . . . . . . . .. . . . . .. E en ed • ead r g edge ou tboa1-d of 
.ra spar Joi t tsubscript denotes¼ 
e· ·~1on>. 

N ..................... Tronsport 301 t notcn (subscript denotes% 

D ..................... l ead.r 

Ii:- •••••.•••• 

u. . . . ................ . 

T.......... . 
8 ......... . 

cp (subscript denotes 
ce:rees; the first figure 

y outboard i . 

~ecorate ru er (V3 of first 

(Ul represents nose 
d). 

i 

U ...................... I odel upnght on 3-point suspen..,ion. 
UD ..................... U plus duminy stru+s. 
I ...................... Mo 'el uwerted on 3-point suspension. 
{D ........•.....•.•.... r pl,..1s du ,my st,uts. 
8 ...................... Single s rut support. 
ETS .................... 8 with addition of tail sting. 

~JING DATA C- 05. 

The profiles of the hing and vertical tail do not follow the 
usual conical pattern havirg the leading and trailing edge a 
generator of a si~gle cone. Wing percent lines will therefore. 
not be straight unless they coincide with the generatrix pattern 
of the local "rule:j surface". 

The wing ~Jill contain two separate compatible groups of "ruled 
surfaces" terminating at the transpo1-t joint. (This joint on the 
Arrow Mkl is at 3.5 inches outboard of Directrix 8). These groups 
are generated from a pattern of three directrix curves located 
span-wise at wing chord stations "A - 8 & C". This no~, implies 

• 
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STING 
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Wind Tunnel Model Mounted on Sting. 



W ------
On tne Arrow, the le~d1ng edge portlons 

droooed ahead of tne front spars. The inboard 
drooped at 9 degrees and the outboar~ portion 
d~g1 ees 25 m1~utes of angle. 

of the ,H ng are 
w 1 r.g p or t J on 1 s 
1s drooped at cl 

fne radius cf :~r\ature 
at D1r2ct. :x ~ to I28.b4 
a 1d fro~ 3S:l.8c8' at ,...r -, w 
+,r "ta :, ·t..,oa d.,_ -. 

of ~he chard l me vari es from 51. 380" 
~t Direct •• 8 for th e 1nbo•rd wing, 

D • .-E'c. 1 ,·1x B ~o 65,495" at Dfrectrix C 

0, •'1E' ~~tcca·CJ ,~· 'Q, •,he, l""-3dlGQ e:>d;_;2 ~5 evtenderj also bv 10~~ 
o-f lota• ,rora 1 ;s,c1, .. hus Cl\l'"lg a 1nultiolv,ng facto~ ootained 

, d '1.,ri .h"' 1·• • e tt:1•ato a•,e-,,1 of tre front spar by 1ts 
\1 l Ci 1 ~ I l1 1 ; t .-c, ,r ,::, . 

.. ,e C l ':I l • e ! 0 

L l >(. t X "" y");; 

2o"'. i.-.,:)" q V • ,g 
cr1c;1, 3 l . Q .... , ,;;; .. 
1:h l ~ UY ~· . 'i ) .,,,., 

T .. ~ 1., • .e fa 1r; 

-.+·a,r·J,,,,,; ~t t""e 
~-). :;::, 
J v· f'>-te•c: 

~l ( ~ s 
t1a. P 

. 
" ) ~ 

~ -~ 
\ 

,t 
l,J 

i 

11:, 

,i-,a i-., tt--,e leading edqe at 
d 2t oi~Ectrix B (bas1c1 is 
26 'Y<.' . t,Jhen addeCJ to the 

, cc 9 1J = 57 . 900". Dividing 
= •.a~o factor>. 

92, ra""lr.-J d!:-f- -

,., ?~i , r' ··p '='d 
On-:."' tr..::•<::,o? r t.. 

• -~ 'Hcd by• this factor. 
• 1" : th..1s giving tre hm 

.t~ a·e plotted along the 
ci~1 Zl o·d,~ates plotted 1n 

•~e uc, .- rr;; 

(';!0.96u 

orJ ir1a tE:s ~Y 
Cur~dtu e, wlil 

ct ll .... ,' d ,-i t•t:.>, 

4 11..,,/i .4(;~ 

th1~ factor a~ 
t",:;•.;.;l 1n t'<e L 

8 :1-, Je, • ed by shortening the 
, .. ol'f'l ':IS follows: 

.50~ fa~t~r,, Multiplying the Yr 
p.ott1nq alona the radius of 

r l"~ t i:. ,- of , l e . 

Once agatn ~? m~st 0se the ward~ cf Jim Floyd i~ his iecture 
to the Royal Ae•onaut1cal S0·1 ty: 

'Ea-lv 1n the des1qn stages, odif1catiors were made to the 
original clean winq. These were tne addition of leading edge 
droop, end a seo11-span notch wi•h outer ..iing chord extension. 
These mod1f1cat1one were made as a result of wind tunrel tests, 
carried out at Cor~ell Laboratories i~ Buffalo on a 3¼ complete 
model 1 stinq moun~ed, The approximate Reynolds number used during 
the tests was between 1 and 2 million. These tests showed that a 
pitch-up or non-linearity 1n the CM - curve was occurring at 
moderate angles of attack. This phenomeno~ is not peculiar to 
delta wings, being common to all swept wing aircraft. In flight 
1t could easily cause a tightening in the t~rn. 

Crudelv, the condition apoears to be caused bv vortices which 



\__,, 

1 ~ : ·-1 -" 

On 
d r·ooperJ 
dro op ed 

t n e A:-rol•1, ,.'-,e i e ad1nq e ,jc;e p c. r- tiw,s 
f r8nt spars . The inboard 
and t he out bo2r~ porti on 

angie. 

C· ·f !. 1~ & ~•j ! nrj a,· E 

1,..1 ! ri ·; 1::0 1 t;o n ~=­
i =; ci r· :cOflHJ d t c:l 

ahead of t n0 
at 9 deg rees 

Thf.? r a d 1u s of cu,· v ature of U1e c:hor-d li ne va r i 2s f ,-or.i S i. 380 ' 

a t Direct r ix (4 t o 128 . 64 11 at Direct -r1x 8 f o; the 1nl10 =1 rU wi,1 ·,q, 

2 ,1d from 353. 868 '' at A, ;- ow Directi·ix B ~o bS . 49'.'i " at 0 11e, l 1 i x :_· 
f or th& o u tbo a r d w ing . 

On :he ou t bo ar d iv i 1,g , the ieadi ng edge i s e ,. te :·1 dE ·; als,J l,·✓ ! ('·. 

of lo uti c hord ( :Ja. s i c) , thus giv ing a rnulti pl ,; ir,g f a:·t o- rc:ct .::i1 ,·i?n 
bv di 1•;d i,, c1 the t·o:.:-! ·: e ,d ei-, s: on ane ali o f Lt·,r::· f r o,.., i; :_:.:.:, -•ff ily • rs 
or i g 1n ai L1 ; s t. ,=i, ,c.e . 

fne or i ~jin2 i cJi =.;tan c e of the f r ont spa r t o tf-i?. l ;;, ., ,-:J : :·11 edo ;,, :;;r 

D1rec t i- : ;'. 8 t,i as 30 . ··'i' 6C " . PH,' c h o r d at Di , E:: t rix ~ ( t ,2s1c ! : s 
2 6c;,. ,➔ OO" , g tvi ng a 10:~ ext 2nsi;:;n of 26 . 9 •➔· ::". l,Jhen ;idde:i r. c.' lne: 
origina l lengf,h tr: is gi,.-e s 30 . 96 + 26 . 9 !,i) == 57 . 9 1) ,J". Di ,1id;:,y 
t his b v 30 .96 0 we n ave 57.90013C . 96S = 1 . 870 lf a ct o rl. 

The \r or di nat e s ~p 
The same fa c tor 1s 

gener a t in~ aer ofo i l s . 

to 3 0 . 96 orE ,hlit i ,,liE'd t,- u-, i s fa.c t n r . 

used at Di rect r i x C th us g 1v 1ng t~e t~c 
Once these Yr u n it s a r e plo t t erl a : ,ir,g t.t",e 

ne,v "d ,-oop ed " r.n :ii- d ll n e and the Zu anci Zl c, ·,d ·, nat e,, p .!ott Ed :r· 
t iH? U S IJ-3.l (f: rj nne ,- . 

The no t ch p , :.1f i ,e at Oi,· ect ri >: 8 r·,as der· i ,., ed by sh c,1· t':':'• ·,i :\q tt>;­

Yr· ordina t es b y a f act o !- wi c h •,·,as c,bt a 1ned as fol 10111_,: 

( ]0 . 96() 1::i .4~) 1-; ) /30 . 960 = . 56~ l fa c t c, ,- 1 • f11: t 1p1 ·: i r·,,j tt·, ;;, :',· 

ordi nates by t hi s f ac tor and plotting alono &h~ ra dius or 
cu r vatu r e wi ll r e sult i n the co i- rect prof ile . 

LEODJNG EDGE NOTCH, EXTENS ION AND DROOP. 

Once again v:2 mu st use thl? w~1rds of J i m F:oycJ i ,-, ", i s i r<ti..::-- 2 

to the Royal Aero nauti ca l Societ y : -

" Ea :- Jy in the desiq ,, stages, moti ificati,J,l S r·J:=:-1-P. rn;;.,Je t o t,112 

original clean wing. These ~ere the add ition of l eadi ng edg~ 
d r oop , c'1d a sen,i·· span il □ t ch witt, outer ..vi nrJ cho r d ext;:ns10 , , . 
Th ese mo ::!i fi ca tions 1,;er e made as a resu lt c,f 1•1i nrJ ::,_,nr:e l tes ts, 
carri e d :J u~ a t Cor,,el l La t,orator1es i :1 Bu f fell o on --~ J:: co ,11 ;;:2: ec 
tT,odel, stinq mcu nt ed . The approxim ;;te Reynol ds nu1r,b2, , ,s £1ci uu,- in<l 

the tests was bet~ee n I ~nd 2 mil lio n. Th ese t 2sts s howed t h~t a 
pit ch-up o r qo n-;inea r it y i n t he CM-· c u r ,.e vJi:l::J 01:: :... r- r i nq a t 
n,oder ate .3.nqles -Jf atta::::I< . Th is p he,1omeno n is :iO t peu.,! i ,,,- l o 
dPl ta w·inqs , bE! i nq c u,r.:,·,on to .:ill s ,.-.:ept 1,,i nq a,,-:.,-.; f :, f] i g~ , 

it c01dd e as 1 ! ;1 c,, •.1se ,i t igt1 tF.,-,i \·0 in t h e t .Ji-•·, . 
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A. Basic 3-1/2¼ profile. 

B. Basic Profile with 0.75¼ Negative Camber. 
Cl 

C. Basic Pr1file with Camber and Droop. 

D. Basic Profile with Camber and E.xtens10n 

E. Basic Profile with Camber, Droop and l~lenhion. 

F. Notcl "rofile. 

Note:- Profiles at Directrix B. 
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DEVELOPMENT OF THE LEADING EDGE 
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t ·l H F: - · 

,. 

H 1 D 1_1 C E L 1°: · , · 

lnc 1· e a se 1n t he ou t boa r d l eadi n~ e dge, t o cu r e picc~- up . Since it 

t'1dS rea.lized t ha t , if a f ter i n v es t iga t 1o r, it ,,;as t o•.;r:cJ rr,at 
wou l d be ad v ar,t aqeous t o droop t ne lea d i ng edge , i:,-,,, ~ ;, ten s, or 
,w uld i ncr ea se : h E amm Jnl c, f effec t i v e dr· ::ic,p. 

Droop wa s t hen insta l l ed on the wi nd t unnel ~ode! , R aegrees 
i nboard and app r cx imatel y 4 degrees ou tbGa rd . fhi s 1~cr e~s~d tn~ 
buffet bou nda ,·v co ns1 dkrabl v . For instanc e, at Mac h t). 9 c?':·, ,,1h1 cr , 

is ct-ie ;-io r rn al suh scn u.: cr uise M.;ich nurnoer , ti"'e CL at l•1 h1ch the• 

011s e t of hu ffe t i.,;a s 2s t irnated, i•ias 11icrea <:.ed f ro:r, . ?t.:, l•,; t t, ~:r>C? 

e xt e n s 1cm a L :ine , t o .4 1 .~it n th e e x-t e nsic,n p; L,;:; d,DO'.J. Tr0 2 
buff e t, o r flo 1-J s epa r·a t io n, t•4aS inCJi c ,:; t e d ~J~ pres s ur·2 plo t s c,, ·, 

tr·, e ai le ro,, ;; !:· t , ,e Cor ne ll La. bc,i~a t.nr v tunr,f-1 1, F"cil.•, . l t , i? 

subsequ e n t rJr;,g rJ lG no t app ear to t) e i nc ,· e as ed app ;· ec,;:;blv' 

The p rogr e ssion of le adi ng ed ge des ign 

i t i s o f int,:,1· 0.st t o n o t e th ac t h c- a,·c, coiPy , (·,--:tc~, 1.-,g iJ,CJ 

ex t e ns io n o f t he le adi ng edge was al s0 c arr ied ou ~ on th e SAAB 
] 29 . tr, e McDonnell Do•.Jgl a s Ft; Ph ar. tom an a n ·,e Con v,:,,1· f-'6 De it.; 
Dar t a ft e 1· the y h2. cJ dppear ed on th e CF - 105 a nci a f ter· t,r 1;:' 1· 2:::.!)f:' c -

t1ve Company repr e sen ta tive s h ad visted Avro, 

I 

~ I 1 1 



: 11 at at the tl';. n i-,c.ii- t jo ~n t, t he 1n T1 e r a :-,d □ Lit=> r '.•Ji.i",-J w:·nf 1 1.1:-- s 

a r e tr·,E- sar:1 e 1Jp to tt:e front spar ~ ~<Jhe ,-e .; s 1r1 1,; ,e C11· 1g1i-,:-il 

cJe s 1g,·,, t he·,1 ive•- e not as the ou tei- ~ii ng oa n2l was qE! ll2, '3 tec1 f ,-~·,r,·, 

Stdtl 1.J f"l '1[ '· . 

The rJi rect,- 1,: a t c l. o,-d " [ " (t 1p ) , ; s a b 2.s :, c. IJ,':ie{\ ,,(/;~. fi-o3,·· 

sec ti on ~-,.;; v ing i ts ma xi mum thick r;ess v al uE- (m) at .3 ,0,. 5 '.'. of tf-,0 

l oc,;1 ct-101-- d . A t cho1·,j " 8 " , t ne ( m) ·,• .;s lL; e has bee n fac tc, , .... : 'J t o Jli·:, 

c, f tne lo::a l cho rd 2nd at "A" the (m l ,; a lue t-.as beE•n f'2ict0 ·-ed 1.o 

32.122¼ of tGe l ocal chord with a basi c sec ti o ~ o f W~ CA 0003. 5-
6~ . 7 . 

fhe mai r-! ~c:i ne1 f! ,,:tend~_; from tt1e a ic c 1 ti f l ~-- ~nt:· e :~ 1.12 to :,I ;C) 

transport Joi n t and is made up of f our s epar ate r ul ~~ s ur fa c e s . 
Ru le•j s ect ion 2 ·-1.t ,,,nil have a s outer qr2r,erator 'c'. t : .e front ,-n,CJ 
mai n s pars. Ru!: ed sect ion 1,-b :,,Ji l l ha ve as o,1 t <::·r qe :-,era:-or s ,.~, E 

:nai n a :1rJ re ar sp.c:, ;-s ,,nth tile centi"e s pa r s (j •2i r·,q 'Je ,1er,:,tec i•ntn 1· 

t h E· ruled secticn 4 - 6 . flul ed sect ion c· .. 8 \-1ill r.6,S as outer 

gene:·citors t.he , .. ea i- s pa r ar1d tra i ling e:!r~ e c. ;· d "1: li be f!a.t i, 
pru fi : e. 

n ·,e out e r pa.nel e )<te ,1ds from ti"i2 tr ansport j oi nt <Di 1·ect, i '< 
8 1. Rul ed sect i on l-9 wi ~I have as oute r generat or~ thE fru n t 
spa r and the fld t pl ane t angent line a t 62 . 5% of t he J0c al char □ . 

Ruied sec tion 9-8 wi l l nave as outer gene ra tor s ~r.2 t ange n t 11 ne 
a0d tne tr ail ing edgs and bei ng fla t, the ge ner ato r s ar e na t 
s~ns1 t i ~e to any p~t t e rG . 

The le d ing ed qe sec ti ons of both i nner 2i,rJ out.:;T 11·,-:ris :.'i l : 
foll o1tJ their ot-,n qe r,er ators witi, the front ,;cars . ., 1-,Cl ) ,:;.ad ;r.,: 
1':'Cllj l~5 . 

Str>c e all threP. sec t i on aerofo i ls a i-e ci1ft·E ··en r . i t f c l i 1J1.~s 

th at no t ~a generators are pa ra ! l e l o r inters~c t i nq ne ~ce - ~ 

.-ar;:i ecl wi :,g. 

The cambt:•r ' mt?a n l ine 1 is no t s2·t·:s1t1 , .. e t, (; po•~:t 1o n . .:1.:-1u 
r,, !l o ,,·is a no r ma l pattern f rom root. t o t i p . it:s \:n ) \' ,:d u e r e1nG1 1·:,, 

con s tan t at 32 .1 22X ano i ts fl at pl ane ta ng2nc; at b2 .. 5X o f ~~ 2 

loca l chor u. 

WING DA TA - ARROW . 

The ord i n a te s at the tr ansport joi nt (A,To w Dir ect,-ix s·,, are 
oerived f r om t he -:H·dinates at the elevator ti p da tum 1i..:i1·e .:: t.,-i:-· Fi 
on the C-1 0 51, with t he original ordi rates fac to rEd Lo 3 . 5% 
th 1 c.J, n e~;s. 

Trie Arr-o •.·i f;· un t spa,- or, the ii-:ne r· 1-:i ng :-·.,:i ,, th ':' s.::J ,,\ ,,• o r, jl, " '' 

t he Arro i-1 D1,-f-•: t1- i )' !~ as ri n H,e C---1 05 fr c,n scar- . t'":· ,· P.forc; t,, , . 

gen&rator s 1·ii ll Dt~ the ~11·ig i,1a l f ,-on sp -r po'i,it i o, i" l C1:i 1 ·r1.l 
th e Arro w fr ont sp a r position 1 rot a ted at th~ i nt e r~ ~: tion ao1nt 
on ~r r o~ Direclr1 ~ B t o Zu ard 2 1 va l ues At Di re~ t r i, ~-

I 



that at 
are the 
de>s1gn, 
Stdtlun 

the 
same 
thev 
"C 

transport jo1nt, the inner .;md outer t<J1ng pi·of1les 
up to the front soar, whereas in the original 
were not as the outer wing panel was generated from 

Tr,e dire t ,Y. at ct,o, d "C" (t10,, 1s a basic NACA 0003.8-63.7 
se .. ion re irg 1ts r,0 3x1m1m ,.h1ck ,.;?SS value (m) at 36.5'.1, of the 
10 al cho·a. Ht ch~ra B, t~e m, ~~lue has been factorea to 34¼ 
r f tne 10:a ... ro~"' and at 'A tr•E iff, va.ue f-,as been factored to 
32.122', of r, t? 1c 1 crco ow t'"l a osi ~ectior. of NACA 0003.5-

~'t!'•" f--•C >( d, ·1om·e 1rc,1ft:-entrel1netothe 
t :i isprr• .r,, a'"\J .s i.3dtc" p - to.1· 5!:. c11 ate i·uled surfaces. 
1lsle> 1 r.:.,. ,10, c.•• 1, ravEO d, :ii...te>'" ger,i:>,ators the front and 

-,ect1 --·:) ,. : . '"'a t? ,:;S o, ter generators the 
~a1 i"-11'1" t c. .., sp .rl, e,1e1-ateo w1til11 

.. e, 

tt d 

..i, "' 

•t l 

_:, ,;•ci,.,t et 
,ocal 1- :-ir 

0 

~-~ 8d se~tion c 8 will ~~ve as outer 

c., 1 ). - y 

I,.;; t ,-1 <. c-

t or 
a e 

-:nq.,. ,t •. n,0 

·~·,e .,, ..)• ;.-=' 

-.<;,..,o,t Joint (Directrix 
Ot... er ➔ er,..,· ators the front 

at 62,'),, cf tne l.1cal chord. 
·-e era· rs ~~~ tange1t line 

• ♦ i- c e ·"1tors ai·e rot 

F =· d 0J1e panels will 
'ir.t Sfd s c~d lead;nQ 

:r, .a ; & ts. r 1 '='=' s +-1,.e:, to ;:iosl Lon and 
... te,., from ·cot t.:i r;1p. its l nl value remains 

~2 12.::>¼ c30 1+-:; +-1at plane tci< .. gc>nc., at t>2.5Y. of the 

The ordinates dt t~~ transpor Join· !Arrow 
derived tro~ the a•d1rates at tne elevator tip 
on the C-l()jl . ..i1th the original oro11•ates 
th 1 c.l. ness. 

Directrix BI, are 
datum <Directrix 6 
factored to 3.5% 

The Arrow front spar o~ the i~ner ~ing ~as the same origin on 
the Arrow D1rectriY Eason the C-105 frant spar. t~erefore the 
generators will be the origi~al front spar position (C-105) and 
the Arrow front spar position, rotated at the intersection point 
on ~rrow Directr.x 8 to Zu and Zl values at Dire~tr1~ A. 

• 
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sta1- t at the tip and movi? to the apex of the s1,iept i,iing. Lo"'' 
oress~re air ls collected from the fuselage and causes a break­
away outboard of the area covered by the vortex, wnich is mainly 
at th e trailing edge. This is shown in the illustration and 
causes the effecti ve aerodvnamic cent r e to shift forwa r d, g1v1ng 
a ··o, tch-u;:i" or a.'i abrupt cnar,ge> in ttie moment curve . 

t✓hl1F.: 1 re P'tc.h-;_p a'p.;,a~ed c,r, test to be of small niagrntude, 
dna ~1 :1ce ver 1 ,,. ,-~era re 2',r 0JL<nts Jf pl tcn-uc could be embarrass1 rig 
to tt->e f,;.c1Ji', .;p .,··ter•,p 1 ,.,•as /7\dde to el1rn1•~a t.;• it. 

A.-1 ,, w<::1c; ;,•,.,rE r,f ,.ho work tha t 112d been don.;, by NACA and the 
RP.E:. :.1 C1 trie far· .. t·r -tt "' ,_ ··nbe nf othe:- a1rcraft wliich hart 
ex'ii deJ tr11s tP,•j~ •~\., ~a:1 . .,ser: e.t.-,e.- nDtches in trie leading 
edg&.- a• d'),-1..n er ,d D,-J:, 'Jr Fxt?•,sir.,ris c-f tr.e ~11r-g lead1ng edge 
ou:CDd d, ·- ~itemt 1 t~ r rF \PP~ flew seoarat1on, The note~ 

a·, t-pe- ~c,· ' r 1'"•,t.,; 1•_\?, C"n ~n~ E 19 1 ,s.., Ele::tric F-23, and 
t.ie dh.,C:: ... f•"' E' e,i::e 10•0 ► <Jc; ::;;per, i~-; ta ]le-d on a Gn11>1man F9F9, 
anc .:i '"'t>«nci;;- 'c, _2'1C >is,r" af• r-.c PCt1t-1 r"';;; a ;:,1,n11ar effect to a 
•ein~ -:1--J ~a 1.JS£?':i ~,,& (11stu rii,.g, ,rt,:::ts to m,.Jve at-iay fr·om the 
::ioe, of t~-12 ,~e;h ; . .;iqo o a•·:::1 tna r•,-,'·c.n, .·1h1c:r-, 1s at mid-span, 
anc ~'?d •,P-S :.11~ 3- -::, a . f 'i -:;cu~r,i:c::; ~,ow ove:-r 
nowe::,e··, or01j,,·.:ek. t-. esE t?r•e- ts bv ai. flriw 

the wing. The notch 
rathe~ than as a 

that the e 4 fe~ts of pf-1t;1t_d,~ tarri2~ .. 1 t .. ~ S tt--}fb t:_,r,i .1.r--in ~t /4..;r ~, 

tn.; ,.,,trt-­

fenci-· . " 
the nctcr 

il',, e re pi ,;/J 1'~ 

; ,., . ., .a 11 ~• r r l 
i,1ac; e·,:3e" tea 

'r-,: tte;. 

E;. + G'C t 1 \ f:£ 

to ; n,..,.e«se 

~~ale s~~ec range, w~ereas a 
,;-.,E?! Stn<'.lt ,Er spP.ed rarges, and 

tre drag by a lesser amount 

I 1 the tests,...,.;, Fr·. 1t .,as fJund 1-,.a ~ :✓ 1th the notch alcne, 
tne t&st resulrs ~erp nJt '&pea~~~,?· 1n other words, the same 
i·es0lts cnld n,-~ b<? ,1·t~;r.e1 11 sub sequ.,,nt tests. !,,Jhe,1 the 
Je6d1nq e dg0 ~M•e~~•-~ ~~~ 1°~t~ ed i~ adc itia~ to the notch, 
the resw' 's ;•,e·e-- a· ,, _, e <:-;,-,;,tabl e. £:.;,ht different no tches and 
tn ree extenr,Pd ;Eddlng Pdqe::. ir1 v _, r· 1c:, ic; combinations were tried. 
The depth :~ t," ~,otc r dPf:E<> '='1 to b1;: t he most critical paramet­
er, and 1t 0aj tot@ bc~rre 1r mind that t oo deep a notch would 
cause structu• al p•oblem~. 

The illustrations show tne effect 
extension of che lccal chord en the 
finally adopted, against t~e unmodified 
and at an elevator angle of -20 degrees. 

DROCPlNG THE LEADING EDGE. 

of the 5% notch and 10¼ 
outer wing, which was 

S-1/2¼ wing at Mach 0.9. 

During the time that the tests were being carried out on the 
notch and leading edge extension, the work being done on the F-
102 was being followed very closelv with regard to a reduction in 
induced drag by drooping the wing leading edge, and also the work 
that was going on at Avro Manchester on the 707 series and 
Vulcan. They were drooping the leading edge to increase the 
buffet boundary by preventing leading edge breakaway at high 
angles of attack. This also influenced the choosing of the 10¼ 
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