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At th1a laboratory th.ttn are tvo neaJ"','lJ" identical. 7- by 10-foot 

vind t1.1l:lnela. Both era ea ble ~ a!repeede of 300 mil.ea :per hour, 

and al"e wn .eu:ited rO'I! the 1DTe t1sat1on ar a wide varlet,' o~ 

t1on v1th tha clea of tranoon1c and Stlj)e1"80nic a1:r'pla:oc ere con.­

eerned with the viaion ~ e.dequate atabWt.J' and contro1 e.t low 

h 1n the lov epud field. 

prob 

1ateq adJacent to th eurte.ce. Attempts to n a complete 

lDlerstanding ot tho behavior of the botmlary ~ .b3Yo occupied 

the attention~ theoretical and aport tal inve ti tors tor 

7& • but the 

n shown that the charaete71ot1ea ot wings 'll!!IJ:1 bo 

artit1c1ally coutrolli tho 'bolm3.a:l7 lay • The dras ~ bo 

airp 

at tho law apoode nsc:eSJiiiSl''Y f~ take-ott and lan41ng., i'he results . . 

ot e 
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toaa..Y. 
 r vUl d~UUB 

nst. • 

e::ad tho tallhlg clJarnctozo;lst!.cs ~~ 

41"1'llcation o 

bolU.Uit'lfo...a.YV ~ ~ 


Die 1_ which boundar.f-lq now efteo tlJe sldD­


f~!W'flrt'l'l,n tbo ata1l..o 

btiction ot bo shown with t.be &14 t4 thie chart 

(t1g. B(b)). 

a ie point on 

,__cttcal.q to • ~D"Ii...I~T e:J~Z"E!'!'!D. Ufo.-a.A.~:Ie 

velocity ot rlDw 1s l'OP"CocntGd b1 tho hor1 ontal. l.inse. TWo 

mrtmeJ!l'tif.ld. bT th tvo oolora. 

N1=o:oelrt tM .1t7 cl1etr1butlon of a turbul 

:eo tbat Yeloc1't7 eloae to 1 

ftlia air v1ll rt: hieb 4e~ ot nbf!m-i:DS fore«¥ ar 

t'riction tbo Y.1 ~ bl 11noo ~ 

la.1cr· ftloo1t7 ­

:mll~ Ja3 • It is evident, 


l=:d.mt.r .. tltN OV'Cl:' the _...,,_ 


..........._. 

th azv a latm' 

or ,. tbe ~I,I.UG;...- ·b::>ual!az7 ~•~ame~ 

t bultmt tno• In tal ~ice t-t 

cl1t't1el:llt to t81nte.itt ~11ms:r nov 0' . so J.lf.l.II'~J[I" 

wins • 
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nlt 

in t it atTO no to the 

h1o rolJ,..oft' COD8 

,..~ havo 

41f't1cultl • 
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airfoil ot 

of lJ.ft. !dolls of tb1a tnJe u 


t 1f 1e l.o. 


dale a!ri'"oU is tit)Cl.8l'llte.l.J' th1n rm~rett:ttrt· 


""-Oo,4olo 

l 
ietall ar:1.rorna.• 

ptl.J Whim the crlt 

or thu lift et1PTO tla ,o1l1!!:::rn 

ot l.ift voul4 NBUlt in poor 1atica. 

atutak 1\9 t:tle3Haed~ t..11s cxt.eut ~ 

sulta 1l tat l!tt v1th i r 

0 do1 • 

·----~--' 

I 

jjl
l \ 

I . 
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:....tAnR cmrmot raR ~ LITrT 

Doml4 Ocult, J'Ohn l'ell,}', or l.ccma.l'd BODe 

The idea of bo -lqer control .,or inc the _..u;lolj..... 
lU't of vinga 1e not ne • rows o%J!eriamtal 1 st1 tiona <tate 

lr 20 ,_ro or o. 'l'heae 1UYeet1 t.1on• were diroe'ted tova:r4 

del..a;ring eparat1on or the turbulent bou:nd8.r7 laJor the rear 

portion ot re the~ thick a1rto11 tiona. B7 e of oponi 

1D the w1 eurtace, 4es1gned either to romve tho bo1.11ldal7 ~r b7 

auction or to ~ers1ze 1t v1tb a J t of .hi~locit7 air, aub­

etantial illcreaoe 1n lift vero d t1tltratod in the Iabol'ataey. 

U appu..d to a.1rplane, the landins speed a!l4 cono :uentl7 the 

d1etance requ.1r to land eoul4 be reduced. Bow .Y, r, s.~~~-

high-lift devic o. :ve, 1n the pe.et, boen capable ot providing 

~ tint tar.r &1rplane ladins epeed8. no tical appll­

cat1<ma of ~no eoutrol bave resulted. 

Recontl.J ther*e been ronawad l'lttereat in bo~er 

control for 1 ing tho Utt ot proJ ted cu:pcreonic 

airplane Yith Ter'l' thin vi ooct1on , and for 1 oving the atall1ng 

eharaeter1ut1ca o'f CUI'l"'ent h1P,...pe a1rpl.e..neQ e loyi 11104 tal7 

thin v1ng e ticma. The offectiTe sa ot boullllar7-le1ft" oontrol in 

delfqina ee tn>e of tlov ep~rat1cm, aucb ae 1a e%h1btt 

b7 tel.T thin a1rto1 , will bo 4 n tratocl in the w!Dd t 1. 

Thia ap: llcatio of bo -Jqer control ditto trc:a tho earlier 

o.x,permmts ln t tho control 1a applied neer the leading e4so of 

the wing. 
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up tor 

th1 chart (fie. 8( )) • Th. airfoil tion ie an 

the ~sna 

I 

8UI'f1 is a nm~M. elot. air in:!uc far bou.D!ar.Y­

thia alot into a holl.ov s:pe.e v1thin~ control l)a:J·OGD 

1a"JCreur'1 • orttieo-t. tlov tar ,the 

and 1a • to4 to the o t 1do a ~ y a ialll~ c 

trlfuelsl • 

The m1da n . ctio ot th~ d na tion axl&l 1 co vith 

ehol"t tufts ~ ~ which 1Dl1cate 41rect1on ot' flow. ihen 

~ to 

tho slot, vh1c.h ie in the surtac neereot to you~ 1 clo 

bl.o ip. 

To dei:wnJEJtreto the. ot atall cllaracter• 1~ at tho 1c 

wing v:lthout on elot, t l vU.l. be ~ 

o: attack m~~ld til the critical ftl 1a • 
~ ttack 1 

!'hta e tb r latto ..p between g1.o ~ attec em 

11tt (ttg. 8(t)). ic a1rtoU v1U stall chorplJ-, 'b7 

sudden lo at lttt vben tbe c:rit1cal_ angle of atr k to • 

!'he tutta on the IIIOd vill 8ll Gho.r t1on f flov etmul 

D&te..i..lod or the bolD.lClllr;r ).eyer haTe 1n41cat that tbi 

t)'pe of etall arigi tea at the tng edee· Without utoppt13g 
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t.unJ'lOl or ehansing tM e.nsJ.e ~ attAck, thO strip clon1 the auction 

elot will be r.mo aud. auction bro nto t1on. 

nov vU1 ttcch to the ot .aodol. and tuna once 

8ge.1ls v1U 1ndl unata11e4 ccm41t1on. or at k 6 and 

eorrealJOZ!d1!181J 1.1t't• can bo furtbel' u:ntU tbe DXl.el 

atallG atJ11n at h1 val ot both angle or atta.elr an! l.U't. ta 

tl=, tion of tl.Dw v1U tint ppear at llns daa. 

~~eEJ tQ.'l"VCLl"d e.lo tho chard v1th 111Cn'WJ1Jtg of attack. 

Tho ettect or. 11ft 1e to round ov r o.t tho Utt c 

Sm1ltu:" to that ot a tbic r abi'otl to 

stall. 

(DeJ:I)natz:at1on is l!llde vitb tent po rei 

Tunnel 1a rioJ:pod.) 

1 t or maxi litt de ndB on t vol at t 

ouction flov.. lift 1DCfteae Yith the tlov rate j · 

rap14.q at 1'1r&t, thon t a d1min1uh.1 rate. ':.be .l.a.rsDst Tal of 

-..~.w.a llft ob 1 in thia initial 1nveat1eatton about 

30 ;orcent hove l.tft ot the pla11t a1rto11. ft& 't'OluiB 

ot tha euotio flow or thie lltt 1 1 not lal" • ar 

• J.e1 the INCtion TOluiae u1red to laDd a t 1gbter w1th 

boUJXUrr7-l.a¥u control 18 eath!ated to bo 1 ~ ct ·tha 

1111X11111• a1r c iOD ot t1» Jot eng! • 

In a441U 1t boen found. :t the 1oca 1 and v14th of 

th8 auction slot tm;portant. The alo\ on tho trat1on DDClol 

·1a l1eYod to about opt tor th1e puotic airfoil. In 



Reproduced at the National Archives at San Francisco 

crlt1cal bllml ot 4e n!ua t.he o~t. 

slot tton6 ppl.1oat1on ot '1lalr"OtJIS Ol"' t1on 

im'oatl ted t tlut T.lmgle7 I& tcD7. •ar thi 1uve t1on. a 

poo first ,._l/2 porcent or u 

surface of rtotl. o results obtainad vit.h th1 llltthod v 

e1m1lar to .,.,_,,_ ob ined With'a itl8le alot. 1 t ot 

.............._.... l!tt va • tut · ex;periramt a first nttqt. 

doubt tho ofteet1 e ot' the thod Y111 be 1 aa IDI"8 

ex,perience 1a saJ.Dect. 

ID concltmio 1 bo <n> co ~l Off, • !mit posei­

b1U ea tor (1) r'octlwt~ • (2) 1J4t0Yina tall1ns fm1 

~t etlea or thln w1 wi to~ .Ql.,f;D-el)C~ 

J • 
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Figure 8. ­ 7- by 10--foot wind-t mmel exhibit. 
(a) General view. l
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NATIONAL ADVISOIY COMMITTEE FOit AOONAUTICS 
AMES ABONAUTICAL LABORATORY, MOfRTT FIElD, CALIF. 
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80UNDAI\.Y LAYERS 
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DISTANCI I / 

MACWINID,il <- - TVIUIIIIINT 
-I.AMINAA 

REDUCTION WITH SUCTION 

(b) First chart . {c) Second chart. 

STALL CHARACTERISTICS 

(d) Thjrd chart. (e) ·Fourth chart. 

LIFT INCREASE WITH 
NOSE SUCTION 

(f') Fifth chart . 

( Figure 8 .~ Concluded. 
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