
:\' aphtha lelw suhlimu tion tests made 

011 th e win g- of Tiu y ~ Iitc showed th a t 

boundary lay er rem ained la m inar be­
hind the leading ed ge, T ire m in im um 

dra g of the RAF :·H a irf o il ou a c1P~l 

portion of T in y M ile',.: wing is O.OO()!: 
Thi s vuhu- i:; j us t slightly lo wc« thu u 
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lh(, 101l' l' ,;1 d ruu mea su red 0 11 the 
1{]· 5 airfoil. L ~'okiu g at the profi le 
drag of otlu-r port ion s o f thr- win g­
oII £. ' run ";('(' ('karl y l lu: inlhn -ucc of 
/{ pvnold" num ber 'as Ihe cho rd !rd " 

,; m~, lIe r to ward the tip . On lop o f 'th is 
pr ofil e dr ag vu riu tion ther e is evi­
den c(: o f uik-ron ga p drug and cl ive 
hruke dra g, 

The hi ;!'!1 profile dra g of till' tip 
"t'c! ion 0 11 T inv ~ Iit( , is no dou b t due 
lo its 10\1 Bev;lO](!,.< num ber but m u . 
also b( ~ ca us(:d by till' Ir.~a o ill g eoge 
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sha pe. III order lo elim ina le th(' lip 
sla lling Lo whi ch lhi s wi ng wa~ p roll e 
lh( ~ lea din !!, I'dg(' r,J(lius \I'a s n('arl:' 
doubled . S iul'l: 110 pr essun: di stribn· 
lioll ~ or bOllnda ry layer exp loration,; 
wer c mad (' on thi s Lip afl e r lIIod ifica ­
lion , il eun \I'ell be that laminar ~I'p ' 

'a ra lion is occu rr in g on llw lip. HO\\"· 
cvc r. the kad in !! cd!!e modification 
did so lve the ti,; ' s ta llin g pr ohl l'lI1 ~o 
that Tim' 1\1itt: /l O W retains la te ra l 
sta bility th rongh Ihe stall. 

.'i" p l/ ra led Polar 
By integraL ing tilt' p ro file ,j ra <~ 

pol ars taken a l va r io us stu tro ns 0 \' 1'1' 

the win g, we obta in a profil e drug 
pola r repr esentati ve of th e en tire 
wing. In Figure 8 thi s a verage p ro · 
file dr ug is di spla yed as a function of 
lift (·()(,fTici ellL sq u ared . AI,;o sho wn i ~ 

till' lil lt'raliz('d d rug pol ar. By -ul» 
stradi llg tlw prufil« drag [rom the 
tota l d ra g. we obt uin a cu rvt - whic h 
rep rt',;('nls lilt' vuriut ion o f tol al dra g 
minus profile d ra g. o r of induced drag 
plus parasit e drag iu [unction of lift 
('opllicipnl sq ua re d. F rom Ihp slope of 
thi s lust curve W(' cu n ('olTlpul(' 11ll' 
spa ll l'Hiei,'ntl y which is trul v indio 
«ut ivr- o f tllf' win g fllS( ,la!!e illlprs«(', 
l ion drag and snch vari ati on oj' 
pur usitc drag as lakl',< pla cp will : 
au gh ' of a tt ack . Th e ,<pa n efJ iei('llc: 
fact or o ht a in cd ill thi s mann er i­
9:-\.5 pe r ('enl whe rc us when ohta inpd 
from ih c to la l d ra g \1'(' o b lu ined onl: 
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72.5 per ('l'n l. T he lult r-r l1l ('asu rt'· 
mr-nt . of rou rse. «o ntuins tlw va r ia ­
tion 'o f p i ofi!e d ra!! wit h li fl coelli· 
c ic nt. 

What th is spun ('f1i( 'iplll:y 11I( 'aSllrt' · 
m cnt do ('s illu st rut r- is th at un airfo il 
shou ld 1)(' chosp ll in sllch a lIa\, lhal 
it" pro lill' (ll ag vuri utio n dot:s noi 
mat e riall y dc t ru rt from lh e spun d ­
fici pnc\' Iucto r. 

The ' m inim um d fl'cl i\'l' paras itt­
dra g Iukou a t c.. ' = 0 is s('('n to h,' 
0,0025. Th i ~ rep rr. 'sen ls onl y nne-thi rd 
o f th e II ing d rag. 
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COll/ ·11I sio us 

TIlt: ["('(:l'nt work on Tim' \I ile ha­
becn ITllard in g in thut lh; ~ sa ilpla ne 
ha s achi vved a ll r-xtr em elv ]0\1' mini ­
mum d ra~ , The performance of thi " 
lilli e sa ilpla ne now ranks in th e upp.cr •"-­
b rnr-kets with ils lar ~ er co un io rpa rt -. 

TlIi .< liltle cru ft has noll' gone throu gh 
two maj or mo difica tions,' it has SC(' ll 
man y m inor modifi cat iolls ouch lead· 
in;! to 10\1"('1' ('lwrg: ' lossl'';. A « orn ­

puri sun o f lilt' rv liur- uu-nt of llll' 
bonmlu rv luvrr f10 11' on IIIl' lhrce 
sa i l p l a n( '~", B'eih cr, IU -5. allll Tiu v 
.\ Iitr. , i" sho wn ill Fi uun- 9. Th « uuiu­
made 0 11 T im' ~I i lc an' ( '(~arl v 
e \·idelll. ·	 , 

FurtJII 'r IIII/Jrli/JI'lII enls I 
.-r 

T in v 7\ l itr., no w hus rt',u:hcd '1nil( ' 
(' Ios (~ to th( ~ ult imuu - whi r-l: g!'onlt' lr ic 
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!JOu nd an' la ver ('ontrol ca ll offer. A 
f( ~w ite nls ,; ["( ~ sl ill t'olltribllling to 
th ( ~ dr ag, \·iz ., the a ile ro n co nlro l fil · 
lin gs, an(I the eo rtle rs bel 1I'('Cn lhc 
bul;ble an d hal ch. S('e F'igll rt: I (J 

whi ch "ho ws lh e lurhulr.-nl Il0 II' in 
the corne r. 

S ince LIlt' \1'lng ha ,; a drag codli· 
e ienL lhrec lim cs larg('J' th an llll' 
fusela gc a nd lail it app('a rs th aI "0 III ( ' 

d Io r l appli ed to Ihe \I ing sho llld ]ll' 
l ' lf,,(· t i \"(~ in I'l'rforlllan t'e illlpro \"l" 
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