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c~ the ettect1 velocit7. With tbe a14 o~ th18 tuD4tsmeDtal 

ccmcept that ve ;ve 3wrt 418cusuecl, I v1ll point out ot 

ttcmal, \.1rlSW8pt Y1Da ot abafe o.a are ve11 1movn. At 


e n.tsht speeds there 18 a e;enel'8l. bre8la1ovD .111 the th 


a1rflov IU'OlZDd the viDa· i'hie flow bNat4om, lmosrn aa the aboolt 


the preasureo act YizJg, vhieb. iD eMitian to tber detri 

mcrtal ~ ettecta, causee l..u tncreaees m draa. 

e 14 now drple:ac Yith a v1.Ds ewpt beck 6o0 f'l71n8 et tbe 

f'ltsht D.ch JllDber of 0 .8. SiDce u vu previoti.!Jl.y po1ute4 out, 

ettect1ve wlocit7, csr :t 1a equivalent, the effective , 

1s mteh lese tblm o.a. AM e1Ace the shock stall occun anl7 the 

etteoU'" mli'Oberr reacho or exceada o.S, it vlU not occur t~ 

viDg at thia tlisht apeo4. lD. fact, the aback atall. 

v1ll be dolaeyed to a much h1S]1er tl.1t;ht speed whore the effecti..e 

h , i tself, reacba 0.8~ 'ftnaa noepbact to 4el..q' 

tbe effects of c sibllit:r. It 1a &leo t vh1le 

neepback 4al.qo tba adftl'M ettecte of 1bU1~ to ht~ 

tltsbt Mach , 1t al.oo reduces tbe neW~rtt:r of e ettecto 

vhan tba7 4o occur. 

ot po1nte are Ulustrate4 b)' tb1a Chart {ttG. '{4)) 

pui'POSG8 ot "th18 41acuaa1CIIl, the difte:rence 1n aspect ratio between 

the tvo w1Dga 1s un1mportallt. At e. 1'light Mach mnber ot o..B, tbe 
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t1o v1n8 v1 11ttle 

or no .mn~.P• th1o tyro or.v:1 1a fl. t 

tor, 1t BUBtaiDs a ten to tv v told 1nc 

l;o, 00\J-.pOUllta. a1rplo.no vith thio 

w:pt riDs vou1.d 	 v1tb ch nu:ci~ Ac ..-.........., thoGe val 


could. b ~	~lUC4!14 by ~ •.........,.......-u -~....., ot 


!ho roquiJ."ed· tbrtaot for tbc- 4c• :.md a1.J",pl.o.Do v1tb €iP 

o 	p~ Y.S.DsD 1• W...O included.. In this # he two airpla!leo 

tl.y1ns .at the alt1 

--·-t at¥1 tho a~.D!Jemt ot tho '9t\l..ues of t..bnmt 

t• 

boy b7 the prerto s.peBJtor, . 
~e stndBllt vtna b tter :t mmi%Jol:'9 or 2 h18ber 1t 

ttLe 1• UEd to about (1.)0. 
' 

9da cbal't {t1s. '(s)) callbincs tho UJa 

at max:lm:um combined efficiency at every speed. Three airplanes are 

represented; one w1th the unswept wing and reciprocating engine and 
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propeller combination~ the same airplane w1th a turbo-jet engine in

stallation; and the sweptback wing airplane Yith a eim11ar turbo-jet 

engine. At low subsonic speeds tho -propeller d.riven airplAne is def' 

initely superior becauae of the low fuel consumption. llowever, a.t 

Mach numbers above 0.8, vhere both propulsive and wing efficiencies 

drop radically', flight with this tre.n.sport would be quite imprac

tical. The values of mlloage of' the jet-:pro:pelled. unswept ving air 

plane at those speeds also drop, but only in the region of poor Ving 

off'iciency. ~eee dift'icultioo do not ai-pcar when we conoid.or the 

ewept--4>ack wins airplane Yhich continuously :maintains relativeli 

high and definitely usable mileages at lllDderate.ly supersonic speeds . 

Using these m:Uec.geo for a design range of 2000 miles, the 

40,000 pound aweptbaok wing transport, flying at l2 miles altitude, 

could travel that dictmlO'-' i r' a.bou::; two hours with lese than 25 

· percent of its gross W'eight 1 fuGl , that is..~~ San Francisco to Chicago 

in less time than it takes to see a double feature movie . It might 

be pointed out that "ride roughness" is deereaaed. by tho use of 

BW'eepback which is aocom;pa.nied by a lower gust factor and tbat for 

these configurations the SW9pt wing airplane would be about 1/3 as 

roUBh riding ae the con'V'entional trnnsport. 

Because of the present 11m1tation on use.ole maxiDDlDl lift coeffi 

cient, due to a long:ttudina.l 1natability , the landing .opeod of thia 

plane wo\lld be about ~90 mileo per hour, whieh is excesoively high. 

'!hie stability problem and others acco.m,pa.nying the uae of sweepback 

will be dis<:uaoed by Mr. n the next talk. 
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air]?l.an& even though this plan form n:'lY' be associate Vith· la.ndi.ng 

problems te:r serious tlum tb e tbat exist for tbe ~ 

plai\ farms . Mr. vill now demonStrate .t .he 1- b7 

3-toot super Ollie vind tunnel. 

. . 
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brle ly- a l"ew of 
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(a) General view. 
Figure 5.- 1- by 3-foot supersonic wind-tunnel exhibi t. 

NATIONAL ADVISOitY COMMITTH FOit AE.ONAUTICS 
AM!S AEitONAUTICAL, I.AliORATOIIY, MOffUT FIBD, CALIF. 
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(d) First chart. 

(b) Velocity compo
nent on straight 
wing. 

(e ) Second chart. 

Figure 5.- Continued. 

(f) 	Third chart. 

NATIONAL ADVISORY COMMITTE£ FOR AERONAUTlCS 
AMES AERONAUTICAL LABORATORY, MOffffi FIB.D, CALIF. 

(c) 	Velocity compo
nents on swept
back wing. 
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(g ) Fourth chart. (h) Fi fth chart. 
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( j ) Seventh chart. 

(1) Sixt h chart. ~· 

NATIONAL ADVISORY COMMITTtE FOl AERONAUTICS 
·AMES AERONAUTICAL LABORATORY, MOFFETT Flfi.D, CALif. _ 

Figure 5.- Concluded. 
----- - ·---- ------~·-~
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