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of vhich the contribution duwe to friction 1o €,0061,

b M o» 1,5, for which the ares yule I a applied to »ﬂic:ﬁ.

r, Cherboriain has ool £t diffienlt to mosours oross soctiomal nreas

the eongridation and finds sn wcartainty of 307 to AGL of Gy dwe %o X ,’e“
()

bamps,. The worde bas bown In proovess f6r 3 to 4 mnonthe of wihich the dast two
woslts have bean cpant an intenaive ealenl-tions,




2y the fipures preesented at the imes Laboretery are not the onee prosented
heyse Gy - is eual to 0.0052, ;.?% is oqual to 0.0042, Due to wave interaction

oa the final bost tall of the slreralt o condribution of 0,001 has beem subtracted
lsading to & final fipore of 0.0184,

25 In the Comell wind tumel, tests up to ¥ = 1,23 have ylelded 7‘:«\_0 - 0,027,

& flgure vhich has been corrocied foy sting iﬂemgmcﬂ, duet drag, and change of
Lognolds Maber from th “::osiel *ﬂ:t. to h?m Tiight condition to yicld & finad fipure
of 0.016 to 0.018, "he fizare estimeted for the Convaly Ce102 &8 ;f?o = 0,02 nt

M e Y

2.6 % the imes Loborstory the contridbution of the wave dmg to G, was

o
estinmatod to be C,0192 dnotend of the figurs of 0.0042 now proposed, This reduction
had boen brought sbout in tho last two weelrs b;r the cutting ond modifiring of the
varlous notistructurml falrings, end ¢ “Mcs by the fast that the provious ealoulation
had boon nade for a Mach musher of 1.2

2.7 or. Frick of the imes Laboratory s that it is not Mo cxperience
that the drag of intake “..fa is tal e of b 2 area rule. Thie may 2dd
somwthing Jike 107 and may be a lavge o ' in eases whoro tha nomal chock
wsve 15 detached, Mo finds that ealeuln o arg good to 5 to @,

2.8 Hp. Chamberlsin states thal he expocts to veduce tho offoct of the
enlarped dpaz carves 4O thwe »s'ihj.ml fipures by 1aprovenant in the intemal dueting,

2.5 “r. rick ‘m:’» not conelder that the ares rule appiles physically in cases
whore the Jote cause shoek wave Interforence on the boal tall of the alrora

2.10 The HACL are :*ﬂi:'z o dovioo ¢ M‘mi wa for ‘?rw\,*':i' ting the jot affecte
em reay "‘a&r!.n,a : ,c‘x 8 t wat between the jets of the Cel0S m %. In enlarsing
on the limltations il Miity of the m e Iy “’c o :
eu}iim indentetion c;*;.z*' 3 tislokoim ;’u § the Lager

included in the ares pather ﬁ:z:;:*} : ‘ 68, in a wa ; yo¥, %
dietated by onets physical estdmn tho 1m. v. Frick oophanised th Qt 2 model
tost nusd be mnde 4f one ia Lo ses whoro “ ¥ shook waves sye in order to ! know
whore to start the falrings,

211 On the above ?rrwiﬁ the NACA eensdder thet Cp ehould normally be

mltdiplied by o 'm &) o : °”'< s :‘* that M’i:x 9’1%& be chooked Yy vinﬁ tunnel
toste. b Heit o . ubeta LAY foztes & Farttoe :%;,O”i enbal work
is requived to .wﬂ.x-:; w:r*ai,.lﬁ *-emlt..

2,12 be Vo oo propose froe Tlisht model tests to check the modificatione
devised from tests at Comnell,’

2e 23 ‘ho NACA emggoet thal C, a8 measurel in i s 15 inch by 30 inch wind tunnel
with ﬁ;:m teansition 4s Jikely to bu aite wlﬁ* bls « sspeclally for assessing

,I*a advantags opr dlsadvantaze of modifisations bave fowdd good agrowaord
b roduced Naynolds mumbers with w. > .,rm.,wu, in tho oiphd foot tumel azd ca




froo filght modela, In cases vheve the cloonmoss rstio is very Migh, Pr. Trick
considors that the ndding ef irea role components fo nob I‘“*ll ile and in the gase
of the C=105 ecstimated ﬂ”ura, he thinks the cleannese ratio Ma boay overestinmated,

2ol he HACA sdivise the use of 24 tome in the aren rule Fourlsr serios
malyelo,

”.3.5 In commenting on the corresticn of wind tumnel siin friction dvag
ilcionts to the *’13,;",“.. o ;.tiem n an actual *me, re Toll sdviced
'.:ain"t ¢ s cmu tien on o eynnlds Masber baais beonuss J}ﬂ "wx,lez?
, formd the ?:, tho 1o v >
» on the aireralt is almost exuetly offoed by z~",_:cr:‘ace.3.ms
v £ ' 3

r PESHAny

2 ire UTyden and Up, AbbOAY montlone at the HACA do not, even in
sreaptional elpewsstances, achiovs ¢ ,*mf coofficlent sbove & fipure
of R = 40 x 107 for the standard of construction which s precticable sven for a
nodal,

Capbor end “dng ConCimm-tion

3ed Dre Frick emphasized the valus of conical camber to glve elliptic lond
fe finds that the lsading odge suctlion can be :.-*}'%’(210%4 uwp 1o a Math nunber
of at least 1.2, pre may be a vory smll pemsiiy for € less than 0,075 Wb it
is possible to m:iw*m & subatae 1‘%1 gadn above, He n»wa to the woe of wing
twlst o seswre ¢ mmﬁm Cg e doos not 1ike m;aum canber {Ion an 2erow

glastic polrt of view,

9.2 Ho finds thut the nﬂmawf-’mé theory for onmicsl camber works 0.%, axd that
"*m effoct of loading odge droop is independent of feynolde mmber at least from
m" to 8 x w, a rangs sﬁ&cn has boen tosted in the lengley Mleld 8 foot amd
}‘1&‘1 oy pod L slﬁ.

3.3 He considers that there 1s 1ittle to be galned at 11 = 1,5 and l&Lﬁ factor
acusl to 2 by wing caxbv., ub the m in so "*:,hin".e:s.t. wﬁwmte"rm be A Fow
*maosa to e::"mm out ot ML »( ,16 ot M = 1,5, Sincs the MiCA find that the
S A for subsonlc mﬂfﬁv and O » 0,25 Yo 0,30 there is
¥ hat £ the erulse oub ™o MW-::&, 4if acceptable
the D.0.4.F.y m ta pome saving of ml and faprovoamnt in ﬁ‘m obheop

walities of the alreralt,

34 The NAC in; that linoarised t hieory a.s aits sat i*"‘“mry for the
prodiotion of tha ;< mz"‘m Ga snd 1 ?wc for the prediction of “mge hey 4
tiat cmicsl cambor producss an inprovesant in the relation of Oy sgainst

to ¥ = 0,9 and viien ¥ axseads 1, 1.0, oxoopt Detween 0.9 and 0,95 or 1.

3.5 Although the MACA s well as the MAR h c*z'mi*? srod the ase of e‘*"mﬂ

tatls for reducing trimcing ,rw :,?zqr 4nd & tha ing of vorticity ot
angles of incldonce makes the esl oy as operate in o nonlineay way,
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3.6 e, Friok esphasized ﬂmin the BACA flndings that dyag estimates based
on the m rule can bo approsched only %, a«%mvriam ad intensive wind tumel
touka,

Abhaugh Br, U %:t. montioned that m}m mwm@w of the lips iz sstisfactory
tp bo ¥ = 1,5 fron the srossure recove sy polat of view, Dr, Prlck strongly
advised wind “tvmml wm m design the ips, Ma *mim% that some HACA
unzablished dat ihin e,

Bed In opd gt o ,acau waves ob the entry leading %‘,o soparation of tha
intomal b*m z*::r layors, the BA04 reoo A *«sﬁ.rﬁdmﬁf* the ares 4 "té’x dlonence
for b&hﬂ,@xﬁ?‘ layer growth) for one o twe dlasetors. They *’in% that with the wse
of preceurs transdavers there is mw:}z pldsun nolse o ﬁhm & ﬁim.l ernsivalant
to XX of the m““mm q u@ t’z“ "ueg® i defined s a preseuse f‘iwwﬁw’*m in
sxgess of 3. The worst In w0 far encountorad s in the mﬁw»ma of 30 1.
The BACA have dong w;m » renge of 2 to 1 dn scale. They find that » *m.mta :
sensation in Z1isht {8 n : "“sﬁiﬁ.% than elthor Smwrwtﬁ or the engine in
detecting buzs of this kind.

5.2 They sivise agalnet the ure of fres flight models for buss investipations
and urge tho use of wind w:« nels and the alremft itsslf. Their own tests
norsally done on a 1/6 So 1/4 scele, md they susgest the possibility of tuying

tize in the Hassachusotbe Iﬁmim?;: tmolozy's m&mmic tamal. He, Vatbk
thiniks that the G105 dust deslgn i9 2t & pood staridng point for expordn
developoont.

53 The BACA suggoct messuring lodel pressures oo the entey for estds
sgrosnent with the araa rule,

b

% 1 e, Toll pointed out the uwae of a high a*iﬁ.,) agsrevatos lateral instobility
unloes a much l’w » fin 45 pub on end he o ,.&.m.w flod thet 18 wil) m a.& thilack
box eamteal®, Ventml fins ave resommended czir« we:y are spoclally eff *{:m.w ab
Weh anzles of imiw 9 s0d high speed, 1.0, ¥ w 2. In the position of bMilpe
keals theas may bo precticadle fros the promd clearance polmt of view,

bed e, Dobransid mentioned that ot mnd in the neighbourhood of M = 1,
ins mzy w 1t dovelope will lead Yo straclaral fedllure of the £in under
teansverse lead.

6e3 re Abbott rooommenyds the uso of an ansloguo compater fnvoleving five
degrees of Ireados to investigate m the nanoeuvraes that are considerad
provabls in servies. If this iz not done he polnts out that alreraft sy be
brolen up durdng Wt“or mrd mzmu'm dus to wmfavourable and perhars
unlnown counling of some of the derivatives.

ey The MiCA sows to be in favour of sutometic devices to ingrove pumery,
bot they are m ;aa}invfyi to depond on tham for safoty (excert for axperimontal
slreraft). They find 1ittle relnctance o adopt dovioes So inprove damping
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bt they wam sbrongly sgeinet tho use of "blaek bemwa® for tho providing of
statle obabllity derivetives.

sysgdon on Ctabiltty, Deceben 21eb

6.5 For low m&um&c gpoads tho static otability of the (=108 alrerall appears
to be O.K. and the NACA t?:in}* that the mossures taken are essandially the best

o this w ne, A. ¥ Noo favour % nobehes mnd LF tip axtanclons, in
which the NACA do nol see mny cbvious famlts, é?my o ssy however thal thore i
likely to be criticlem fras pilots,

7.1

that. fiwma m iﬁ ﬁ:ﬂmcwi uz»s* .
bolowr K e 2,0, Althomeh A On Bz

shadling of & low enargy wvake fvom the canopy o fron the englne intales, the HACA
and the MA% eonslder that the ewidence indiestes that the loss of lab aml mz:zmy
1s due nmore 1o mr@iﬂﬁy shad over the fin fron the conopy and intal w,s. It is
esgartial that the duets f;imm have intermed ﬁm varpenontative of the sperating
condition end that the tests on them should be made in a sonplete wind tumnsl, not
on $solated ducls as %'w?zsmi by the Clrm,

Te ‘he HACA restemend sleo thet the effech of the Jubs on the fin and raider
be lockeod st 'BJ.GM;}? beganse they have had sone serioms traubls on 2 single
engine rodoet alreraft with o pooh under expanded jeb,

T3 They reccomend thal the rudder affectivenses versus fin offectiveness be
checiced to see il the treudbls at the fin 1o duc to walkes frem forward or from
oldomash from *:;ha eanopy and dntakes., Hp, Chamborlain remarited that the rudder
effoctivensss is "ronsonubly® Iinesr bub has o quoor wiggle in 4%, thowh this
18 bass! en only one polnt, It is nevertheless oald o be "reasonably" rood,

Tols re Prick disasress thed the effocts are small and Dr, Abbodt sugsests
that part of the trouble is that the cosfficiemt G, 9 is too emwll in sl) coses and

should be improved, and he suys that the MACA would take a "dim view" of the
characterictios as thoy stand. V. Chonborlein sboted however that with the
provision of artificinl @%ﬁiﬁ.ﬁ?’, the sbove ie mt, of sigsificancs. At this
point Dr, %'3?3::: ¢85 enphisalond that & groad ?ﬁu& wing tunnel work should be dome
and such of this should de done nt low specd, x‘. ‘ol mentionasd the msininty
of i%muamo the aifestivensos of the fin Iy Q&tﬁ&m 5 seall end plato st the top.

T8 AL this polnt Dr, ibbott recomsonded strorgly cpsin that sonosuveos as well
a3 sbeady flight with emall disturbances be im*as%grzﬁ od on & sbaalabor wit: 5
mm of froodom, s rescunted the seperlences of . Seobt-Orossfisld in the
(Ze3 alrvorafb, Although o mambeyr of rolls ot 20,000 feob altitude were found to
ha antircly sabisfactory, above a ;cm,&n ammm roabo Shey lod to violend yor and
piteh with & normal mlamtim of - quickly followed by 48 g AL lower
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altitude or higher spead this would have destroyed the atreraft. It vas emphasised
that this nenocuvre was ab low C, and low M. It wes duwe eosentially to too small a
flgure of cnﬁ s which was 0,006,

7.6 In combat, or simmlstod combst, a combinstion of roll and pitch is very
dangerous, and nsy be brought ebout by the cross coupling derivetives, ond
espoeially YW Gy Y, and by the product of inertia,

7.7 Dr. Abbott agein mentioned that extremely low valuss of G, = are pecullar
to the C.105 type of eonfigumtion, 5

7.8 e, Dobransid drew attention to the nocesalty of limiting sldeslip to D1
for stroctural reasons, as a roquiroment of tho subomatic devices, Fe bad also
found that the stability is very sensilive to time lags In the hyvdraulics and to
gain in the proposed cervo oystom,

7.9 r. Abbott again replied thet the NACA is wvery conpervative obout depending
on gadgetry for mointaining an aireraft as an ®integral unii® for rotum in lowel

O4gt. In spite of the SXe3 troubls, Sn/} was the squlvalent of 3 times (roferred

0 the (=105 wing) the value of that on the CW108, Inerdia end ﬁﬂﬁw;s the moat

important cross coupling teres, I 4s very difficult with any configurstion to got
larze enough snd eaticfastory i‘h ﬂ‘

7.10  The wind tumnel work should inclinde moasupements of Oy sgainet 7 with and
without allarons dellacted.

711 Ope Mbbott strongly advotated s complete stadliity anclyuls (with measuremsrta
of six cooponenbs) us used to be done ot low M, This smet be done, howover, over

tho vhole Magh musber rarpe.

7.12 ¥p, Playd's swudng up took place ot this polnt,

7.13  Fimally Dr, Abbobtt romazteed that all oonfigurations do not require sutomtic
shabilimation an thiy cne Jdows,

Tell AV.H. Plant thanked the Hals fop thelr cutotanding help and cooperation.




