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With the spectacml ar a4: e tD ~ 

ta a ...- m:MIIIJ:l- C~eman4 -tor 

ad4itcmal vf!~l;tm:DOl, -·".I*IH to obtain :t:.lll::m& 4ata which tu"e 

16D. 

tO be 1mest18ated., P'eatlJ' increa.sed, 

thte, 1t cate4 tbat tbe caaventiaDal ai1'- . 

~ 'f'rall a1rf'oU secttcms aDd v1Dg plall t tor 11hicb 

a :t at data ted cms:r )'eaZ'8 ~ research. 

lfot ca:t,. Jmat 4ata be obta1Ded c:m CODfigunt.tt at 

e~oa.ic , but to t tntelligfmt cleaisn better 

~ ot t1w tl01ir Unolved, tests be 

Oftl" of fli41bt C tious1 

~:ageiC1 1D obta1.n1ng ~c 

4a appl.1cabl to the 4eeiazl ot nev ~s. We vould 

like to 418C'\11JS rosulta ot ot thia work t.odq. 

l3etare proceeding with the ..tn subJect at th1a 41ecusat , 

1lh1ch 1.8 CJ"'I"':&:rDed Yith l~:lo~ tar ocmic 

e.1rpl.a'Ms1 I ti0Ul4 like to CleGcribe bri~ s f'eatures ot tb1e 

tuzmell 
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Jlralll tha ac :tic dra.viJag ahcMl here (tiS. 6(b)) you v.W. nate 

\ 

It consi.ste at a ste or circular crou;eetion llhieh 

~ioe.l r:ect1an to 12 

teet at tbe at a t.io.U where tho model ia placed. duct 

circUit tb.rou8b l411ch air 1a c1rcul.ate4 

b7 two 1ar f dr1 by electrlc motors totali.Ds 12000 b:ora._ 

powc', A vt:J::rY lov-turbul level, ar IDOOth lD'iitorm tlow1 ill 

the test aect10D. ie achi 1n this 'tl!nnel. b7 plaoiDg 8 tiDe 

t. at tho ~ 1Cal eecti • scr 

croca n.av 1.nt:ro<1uCed 1a 

ential.JJ at a~~l81"1c pressure. 

this tunnel can ted frcQ 6 a~ to 1/6 ot an atmo&­

!J'l!'l'~l!•u·~ feat ; because the etteott seale ~ a test ~ be 

~~""" aimplJ' b7 tbe o1t cloatt_y. ~, 1t a l/6-seal.e 

seal nov ccmditicme VUl bit c!ap,licated. data 

vU1 t.hcl 41i-ectl7 eppli~:ablAt to a ~ airplaDa. SUcll 

restricted to~ correGPO""ins to the lan41128 ccmditicm.. 

Although w . c atta1n tul.l- cale tl1ght OOD41t1 at 
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rt M. Cram or C. D. lblbe 

pl 

81dtaM. tor tlisbt at ao_peraonlo opee4a. Todq w vtll C01~11er 

COl:~!'O tbe tertat1ca ~ two h v 'Pl. t 1 ft tri­

e:ngalllr viDa or aapact ntto 2 am a th1D v11re ntbout or 

t retto ~. Tho 111!1lJ8 1n both o ftl'8 about 5 peroent tbick 

IIZ'I'n'!-!ftft•e IJ$0tlona. 

A pietorle.l repreaentati ot »>881'ble t a ot 1'­

scmic aironltt 18 1n tbie chart (ttg. 6(c)). se avopt­

bac v1Ds ~41~uaeed in deteil 1D ona ot • talka 111 

l- b7 )-t'oot c vtD1 tlDJMl, 1a tne vh1c 1a belleved to 

'H suitable ~ loDs I"8Dge m1ss1ona at .te euporsamc apeeda. 

'lbo tvo a!rplBMa, vttll vhioh vo vlll 'bo ~d in tbo tol.:lc:u­

tq di8cuaa1on.. en 1derecl au1teblo tar ~ pursu1t eDl 

llrtucept1cm. 

Just as 1\..So t be ez:POOted to at~ t.he tho 

~elT71D6 capacity~ ~91 nei can '· tvo a1.r.P a 

V1th v1naa ~ lov aspect ratio be ecpected to t-tein t1» re:Dee or 

hisbJ¥ svop~k v:1Da • ver, tb8 aspect ratio 

wins 1e U8\J4l.4 ~1or to tho ~pt w1• 1n .......n•wla to atructmoal 

atrcnsth r1pd1t.;r co=ecaucnt~ the two airplaaos ero 

capable ot ••A~tS~~=~C~A-"~ts 111 ma:~»U~oa wb1 h o mt tHSible fi 

airplaM. 

Tb ch rtsttuo ~ triengal.ar tlbd tb4 et.ratgbt;..w1neoi 

ainratt 8l"e o tho toll.owiDs aerioa ot cherts end t.hroush 
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C!l» 1• 8UJ)«<'1or to 0 • 4a et aubsoD1c pee4a on all 

rile 4at at mn:ISft~tm'~ l}l884a Bl"e ~orettce.l Yal.QN ritJl ed tamte 

to OOJTelate v1th a't'ailable 8V.;PG' 

Th t1rst chart (fie. 6(4)) oata:>ere.a 

t.wo Y1DsS at ver:l 
. 

leas a.a thel'le ia little coo1ee ltetveen 

1 .~- 0 .. 8 e.ncl l..7 

~v1'Q81B c id tJum tbe ctres 

rap14 r1ae ot tho •tratsht w1»8 

4ue to the t ti 

ft1TI'-'acmi0 speed :1'11'1~. ('k1 tbe t.r1f!Jt8Ul rrr V1 I bmii8'W!~ 

delesod 1mt1l a 

l1De ot 1ZP1r1ww Wing tbickm to 1Rll:l80ll1o 

untU a h nm:~:»Gr ~ 1.8 ia attabled. .At 

vtDs at these 8Up0l"GCID1G apee48. 1be first 011 Wa 

the tri~ Y1na ooeur at the f'Ol'WG'd Mach mm!Der at which the 

ccmliPODODt ot v loci~ j>erpetrl1cular to 

thicJme tirat neclaea tbo apoe4 ot •••·""'JoA' while 

ta aaaociatecl v1tll -.eloo1t1e nal"ml to tbe J.eed1DS ot .· \ 

&'Jift,.'Pibee:k ot Y1Ds clON DOt eJtatnete 

1ate4 Yith fli&ht at 
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bllt - l.y Oel.Alr• 

~ ts • »1 t~ ~··~1,1:1.1..1. tbe AnTIII~t 

~~Veep ck1 thebe ehoct .J411U;~ c 'be 4c1a.J w eo.n 

IIU tical com:14emttcms tor a l!l!!:!'lt!!M1~er.hl.e 

end 1t 1• telt tbat tor 

2-l/2 &irplae cqu1.iWed vttb etratebt w.aa.z~""" ViU haft a lowar Jd.fl!mul!l 

V:t~wt.na-

rt (t1~ 6(•)). 

Q.U ~ to ~ etatiu ltiltsit·-·-... et.a)tlttr. !be 111t . 
• 

to tlle 41a,.._,.,,_ 
i..J 

:.tT l>Wtr t.lli~~Jlou.t the ~ •, I'\ ta 

that ~ cctel' ot lUt ~t With 
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rurl;r close to the 'd.ng centroid. 'Rl1o G that for a. · ven a Uc 

eta flit} at low ~apoee.e, on applied ttr~ .mr~ t on tho trianSUle.r 

~ Y1ll · ~ a lal"i:~~ normal auceleration at aupereonic s~ 

tllan tho applt · pttc.hi 

to reduce a litt eootricient of 0.3 tor tho t~o v1ng plan tor.mo at 

dCtS1rablo th.~t tllia anglo of atuok aho11 little n!.Z"iati.cn with 

indi t ve. or he ne-rJes41 ty f.or rap14. mov j,(l 1­

tud.imJ. control in order to maintain laval f118ht. Co!apa soo o!' th& 

vit'l8 .3how less variation vitb 

l.11"t ooef.f'icient lW'lr o. ~ h numb r ~ unity. It aleo be noted. 

thc.t tho anslo of e.ttoe nee~ for a lift cootftcient ot 0.3 io cona1d­

eru.bl~~ lc.rgor for the t.ri8r4'!Ular vi througholl.t m:>at cf the spoo-J. l'W'l€"· 
'!!tie io doo prill8rily to t,he r ct t.htlt the J.e<:t l'$.t10 or the tr1:mgul:tr 

~s noxt chart (fig. 6(f)) e~ the 

lirt~ 

mtio ia a 

1"ml8G Qr end.uranee of th airplane. At -ubsollic Bpe&ds t.be otl"a1gbt 

wing ia superior to the trte.DgU]..ar winS e.o indicated b; the higher 

ue or l1tt d.r. • mt1o. At I~ n=bora between l. and 1.8 tbe 

t.r:l~~ v1ng 1s auper:tor to the traight v!n.;. It is axpectcl. 
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~~iz~ 1n .tl11 a t li ·h n~rs · ;er the.n 1 ..8, the 

ctra.tgbt wins cxhibita o. hi~r 11~ -.t1c tl!a.n tho t.ritmBular 

Mncl~ n~er is tho ro1Vllrd ~n~ so<oita.tod v1 th lArge nhock 

lo seo ove-r the trifl!lo"I.Wlr 1ng,. Onco ag':dn it a pe3l"8 t.hat tor fiiabt 

at t ch n e.ro ter tbon about "tllo 1 the unsve_pt wing will be 

evperl.or to th trie.ngul.u.:r vlng. 

Th!:. next c;}1;u-t (!'1~ 6( ) ) c~ tao a113 c...iaractflr-~ 

1et1os o! tvo e.I,rpl.anes 1 the :tir::Jt OC}UiPKod. vith: .a triangular viog 

and tho SC"'....OOd with liD 'UilBV&,Pt wi11i,l• The chart pi'eoentc rmrel.'-Otr. 

gUd1ng peed or airplane voloe1ty 8.{9\inot ~1nkine e. or vertical 

vel.oe1t;r tor an Ai'r}tlalw vith .a ving-lnedins o'f 6o po'UI\i.'l por squa.re 

and t1\'l> e.urvns an prea~ted. :tor th stm~~ma ir,plano, .e nth 

fl.e.L'S lll' no llith vtrlg lecdint~.-.ed~ napa lml1 t 1~ tl.2:, 

d.~tGcl,. The mox1mum f'm.v. ' J..nnd1ng apeo eink!n~ ".Peed hi<"'...l 

ooul.d. bo tolerated 1n e. pUoted airplan artJ dir:t•te",.:l.t t.o ascertain... 

Sucee....:Jt'tll. lAndings :Lnvo boor~ aecompl..tshod 1 hi3h11 e.kUled pil.ota 

at si.Ditcg ""'~ooda ae ~ s ~ .-!"eet per o•# e.nd at .t0l'm!U"4 o 

of aa h aD l., J:l2llh.. or the tbl"99 configurations aho.m,; 1t vottld. 

o.pyoe.r that the ~ e.lrpl.ano Vit.h \lbich it lld3h~ ...e poaa1ble to 

porro a ~e J£na'1n with poiror-otf 1 1s ioho atzoaisa't-Vingotl fli~ 

-plane vitb the flar-e CLOvn. Th~s ucttld bo ae~18hed w1th a l.end:tn· 

a or l4o le~ per hour 8l1C.. a po;~ol'-Oi."t Binkit#l u]';eed of 35 reet 

per eooo:nd.. 1l1e lld..n1lsum 'fiO'iJ'Or-ol':t e1nk1ng ~ ot tho atroigllt w1.ng 

c.irp.lar:G vi+. tbe "flaps ur ia 42 f'oo~ J.Or eeound at a. tcl'lm.Z'd speed 
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• 
e appl1 t1on of a e1"''\te ·am~:mnt o~ paver oul4 

:ill at the &tnl:1n8 n..:r-·-- ml!)Wil .on th.1a eh!:.rt to ro reacomble 

'ftl.luon.. A a~ 1 1&:> cil'JlJ per hour, tho o1uk11:ta 1.-eed 

of th tr! n&U].a.r v thAt t or the atr.li t 

WinS "...,·~~ Y1tl1 tlape • !hi c.bArt ampDWlU 

ah! ..h be derived ~r .roper c.pplleation or fla to th atr.U t 

·ing 

.....uo:~ of at · k fo!: a Ut't coeff'iei · t o .. O.3, 

1!), atl1.1 1nk1 ~ Q~ ~ two o.irl'l.Dr.oo ha'Y'!.ns 'Wingo 

is s.llglltlJ e rtor to · 

Uiangulal" v1 ..~ At o.£ 

v1n,g air.plane !s a;t~ r :tn 

t.OO 'bottor Ol"l!rU!De• 

~ aupal"ior in certain speed ranges to either or 

cons14end bore. 

vo, or cm:roo, genoral.hed. co :1dero.~ 1n t!l1 

e.nd l.t.av ~eetcil uoh c lateral cU t1 

,· 
a~'b1Uty trol_ t.Z'ol to .. othor 

factors tht .mi.(glt ~r t tee cho:le r.i w1rlg l,ltm to It 1s 

obvious tha.t thero are Ull acaoci with the 

doa!GD or e.1rpl.anea cr thia t.Jpq \ baD1c end 



Reproduced at the National Archives at San Francisco 

cleveloponental testing ins to be done bofore accurate pred1ct10XlJJ 

can be made of tbe charactor1st1cs of airplanes designed to bo flown 

at oupersonic speeds . 

I would now like to introduce --------- who 

will dis~.:uoa one of our methods of acquiring data o.f the type which 

has Just been proaentod. 



. ~ 
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Sm.ulJ.-CAGB ~~;J:a 

Lloyd ~ or lljlJtam C'tol 

A portion of th& data ~urrt preBentod -vas ob-~ t'roa te:Jte or 

th1a D::ldel (!ig. 6(h) }_.. ~~ en tbe sting ~ support abown 1n 

thia 'Photosrap!l. rua ~ ot oupport oUatoates the (}anvent1om.l 

atr~rt struts and their fa1r.tnga, ~ rol1able test data to b 

obttdnod at V.fJFI h1th ];l0048.. '!be toroes actma upon tho mod&l ~ . 

uftXl vithin tho mcxle.l. i teelf' by oC a OOC}';.Qet otm1n gage 

b3lancc. 1h1o met.bo4. ·ot :t eU!idnates aU the tares due 

to 41rco~ air torees on tho moclel oupport equl~. 

Deta1l.G or the bal.e:nco :;r be seen 1a theae })ho~pha (f'1g. 6(1)). 

The bal.ance 1 J:JOunted on a t~ ~na upstream .t'l'am the 1a1n 

euvlJCZ't strut-. ~ :model 1s 1n turn auppo~ by the 'baltuloe tt.ro~ 

om.l.l. otructu.ml upon whteh AJ:'O mountod 1lU'e J"eSictanee stratn 

"'DO.. Lift acttns 011 the moae1 18 tnk tb1-oueb theoo t.vo rs, 

d.1'a8 tl'u"ollgb. thia b pitchint; t hen and n>llinS tJOJttOnt through 

e1 r lOCA-ted Vtth1n thG sti»g. 

'lbe 'bal.ano& unit 1e 4 inobea 1D d.itu»tor, l2 inehoe lone and 

a oapac1t,- ot 5000 ~· 

'lbe appen-atua on. display htm:t is tb. electren!c follow-up 

trcil"JS!lilt:t. strain ~e r&MSnpp to tho :prtnt.tne 

uxdt. 1t cona:lota or a lisht b :.~ter, nons1t4Yo to cllange 

in rea14tanee or the utmin 8fl89 ctrctdt end a }ho~ell~ 

~~or utcz:atteal.l.7 tmcld.ng the dofloct1on o-r the 'Vlma:leter. 

A .li.Gtt beoa, reflected tram the salYancaotor atrror, is focused on 

thiS unit whi~ conto.ins a opll~1;1ns prism and two }ilhoto-cel.ls. ih!o 
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rlll detl.eGt tho 

the :rol.l..cN-up 1n locat:tne tho light beam. Location or tho unit 1a 

-t.llen tm:nt:mitted by a ael&ln motor to tb control -- w'..Uch 1 · the 

pmol .on your r1eJ1t. Hero a. »e. t .roeol"d 18 ob on. rintod 

tapes. 111.1a del of tbe tr:.to.ncr.u.tuo wine 1e untod an the support 

o atndn 

reetcn, 1a co:mccted t.llroueh o. similar tollcu-up lmit to th 0011 rel 

pa110l.. Appllcetion ot a l1tt load u~ the JIJOdel !o 1nd.1e.ated on tho 

• d.1al A ot tho eontl'ol l... 1h1g t::eehan1cnl. rec~1"dint! equ1z t 

t13'" ~ed tbe orrioic:r.uly or obta1mns r~e and l.'!IOmCmt ta on 

modelo •illg a et 1n 

t'hia oonolu.d.eo our ;p'I'W!rmttetion at the 1!:."-foot 

t~l· 
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{a) General vi ew. 

Figure 6.- 12-foot pressure wi nd-t unne l exhi bi t. ~· 
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(c) Second chart. 

lDNGITUDIMALSTABIUTY AND c::oHOOL 

(b) First chart. 

DRAG OF-LOW-ASPECr·RATIO WINGS 
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Figure 6.- Continued. 
NATIONAL ADVISORY COMMITT& FOil AERONAUTICS 
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MAXIMUM LIFT·DRAG RATIO Slf«<NG SPEEDS CJ LOW·ASPECT·WIO WINGS 
POWER. OFF, W/NG lCMDIIVG 60 lljl'rL_!IIIII.. 

IJ(l 

FLAP.... ,~ VP

FLAPS DOWN 

I! 
Yo !'I(] 
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1DO Z1D 2-10 

GLIDING SP££1):::::. ~ 
~~ 

A•l3160·8 

(f) Fifth chart. 
(g) Sixth chart. 

TIUANGULM WING MODEL STRAIN•GACE 

BALANCE 


{i) Eighth. chart.(h) Seventh chart. 

Figure ..6.- Coocluded. 
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