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2* ja: 

2.1 to a result of previous Mcgss&loe# «ad drag eotinatco offer#: ly the 
BACA, ir. Chamberlain explained the oonpeny had made, durtoc the tm «oaks 
prior to the waahtogten visit, ooveral dhaàf-ss to the CF-105 configuration. 
Those tododod a shorpertine of the intake lip# and m extension to tho rear 
fuselage between the tail pipes in order to iaprove the area distribution, ’'once 
tho ensuing discussion of soro-liffc drag ms based on on essentially différant 
eenflgoratlen then had been pro##### prsitmiljr to the 8ACA at ImgPMr and Asm, 

2.2 it eUboonic spools r, AsObwlato estimtos that la a ual to 0,009 

of which th# contribution due to friction is 0,0061, 

2.3 At M * 1.5, far which the area rule hue boon applied to conical sections, 
r. CbaabsrWn has found it difficult to mmmim cross sectional areas m3 to do 

the eot'fsAaUeei end finds an unsertatoty of 3CF to 4®? of Gg due to largo local 

bumps. The work has bom to progress for 3 to 4 months of which the last two 
rooks here been spent m intenolvo calcul time. 
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2.4 The figures preemtod at tho Am* ïaborctcuy ore not the one# presented 
here. ie o mi to 0.0052. Is o<p&l to 0.0142. kw to we internet Ion 

m the final boat tail of the aircraft a contribution of 0.001 has loan eubtmetod 
lending to % final figure of 0.0184. 

2.5 to the Cornell wind tannai, teste tf to M * 1.23 have yielded » 0,02?, 

a fleura which has bom corrected tor sting totorformoo, duet drag, and change of 
acynoMs îhrber ton the nodal test to tho flight condition to yield a final figure 
of 0.016 to 0.018. :toa figure estimated for the Convair c*i02 la •% » 0.03 at 
K * 1^. 0 

2.6 St the Anas laboratory the ccntrlbulior. of the wave drag to ma 

oatinutod to be ( .0192 instead of the figure of 0,0142 now proposed. This reduction 
had boon bpy%ht about in the last two w#Cke by the cutting sod saUfyins of the 
varlaua nonetruetuml fairings, ml also by the fact that the previous calculation 
had bom node far* a : ato number of 1.2. 

2.? Dr. Prick of the ms Leboratcyy rcm&Ae that it la not hla cssperlenee 
that the dreg af Intake raapa is takm oars of by the arm rule. This - *y add 
something like W m.1 my be a large correction to «sees wiierc tho normal chock 
ware is detached. ?1# finds that miaula time are ood to 5 to y. 

2.8 nr. toatiberlsln states that ha aspects to reduce tho effect of the 
enlarged drag curves to the original figures b tcprovmant in tho Internal ducting. 

2.9 Dr. rick does net consider that the arm rule applies physically to cases 
where the jots cause shock wave interference on the boat toil f tho aircraft. 

2.10 toe BACA are trying to défis» WWLquec for investigating the jot effects 
m roar fairtoga such as that betwem the jets of the 2*105 airemft. to enlarring 
m the limitations end ap lieaHllty of the area rule r. Prick nmtioned that 
sudden indentatlma mnsud thickentog of toe boundary layer which should tom be 
Included to toe area rather than the geometrical arm, in a way which mat ha 
dictated by one's physical astdmte of the flow. Dr, rick eerhaaimd that a model 
teat oust be mode if me is to sea where the shock wares era to order to IïSOW 
where to start the fairings, 

2.11 On tho above basis the BACA eonci 1er that Cg almlLl neraally W 
multiplied by a factor of 1.1 or 1.2 and that tola dadd he checked by «dad tunnel 
tests. , figure substantially shove this indicates that further experimental work 
is required to otoiovo too boat poeaibla result. 

2.12 A. V. too propose free flight aelal teste to check the nodificatiens 
I .. V3. _ . I or;: 

2.13 too NACA euegost that Oj as «aaawrsi to a 16 into by 30 into wind tumei 
% 

with ftood tramait ion ie likely to be : uita reliable - ecpoodally for assessing 
toe advantage or disadvantage of oodifioatlcna, They hove found good egrecnant 
at reduced cynolde ambers with the acaenrement to tho eight foot tunnel and on 
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free flight a*toi», to cases Aero the ctoamns ratio la very high* Dr. ride 
sanuldsc* that the adding of arm rule opponents 1# not raltoblo and to the case 
of the 0X05 oaiirwfced togur®, ha totokc the olesonees ratio has been ovormtlnated. 

3. 14 The NACA a-iviaa toe «sa of 34 tome to the area «û» Fourier aeriac 
analysis. 

2.15 to tanrwntlafl on too «orndicn of wind tunnel skin friction drag 
coefficients to toe flight condition» an an actual aeroplane, r. Toll advised 
against the correction on a airaifbt oyaolds mnber basis bemuse the Langley 
:abor»tcsy bevu often found that the toprewnont to drag coefficient due to 
increased .agnelle *W%* on the aircraft 1» claoat oexctly offset by toperfaottarae 
of roughneo»* of toparfeetly fitting doors* antennae* mall air inlet end outlet 
ports* Oratoe* etc. 

2.16 o*v Hayden «ni *, «thott Mentioned that the U'CA do not, even to 
* «optimal clrometeneet* achieve to* «sooth plat* drag coefficient above a figure 
of a » 40 a l(r tor the standard of ccnotrectlcn which 1* practicable mm for a 
model. 

3. #K&ac,,x?i .las ŸsnjOUwr.Aiwn 
3.1 r. rick emphasised the value of conical ctobor to give elliptic loading* 
He Stole that the full loading edge suction cm bo developed up to t Heeb nsssbsr 
of at least 1.2, ,hefe ray bo a very ntU penalty for % loss then 0.075 but it 
to possible to achieve a substantial min above. He suggests the me of wing 
twist to secure a favourable C*. * He dee# not like negative emAer from an aero- 

elastic mint of view. 

3.2 Ho finds that too linearised theory tor conical camber works O.K. and that 
too effect of loadtog edge droop to todepmdodt of cynolde number at least from 
2 a Kf to C x 10°, a ranee which ha» boon tooted to too Langley told S foot and 
16 foot hi$i speed tmnoto. 

3.3 Ho considers that there la little to be gained at « 1.5 and load factor 
equal to 2 ty wing ember, tot there 1® eo atotog at subsonic epeede, A. V. -m 
proposa to cruise out at % » 0,16 mi M * 1.5. tom the !#-.% find that the 
advent age of ember to greeted tor eebeonto epeed# end % * 0.25 to 0.30 there to 
»cn@ poeslbility that a oodUlcalion of the erdee out ro ;ulrcnont, if acceptable 
to too 3.C.A.F.* ni#t load to cone «vine of fool end laprovcawnt to the other 
qualities of the aircraft. 

3.6 . ho BACA fini that linearised theory is suite satisfactory for the 
prediction of too G%2 t-orern % md also for the prediction of 5^, They find 
tost conical castor produce# m Improvement to the relation of % against C*,2 up 
to K » ■ .9 and when M emoeds 1* i.o. czoopt between 0.9 and 0.95 or 1. 

3,5 Atohcngb the R CA as well a# the mr bms ecnoidorsd toe use of canard 
tails far reduatoc trkrlng drag, they find that too shedding of vortlclty at 
angles of incidence a'. - os the vertical surface# operate to s nonlinear way. 
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3.6 ::'f. Trick esaphaelfed again the SACA finding# that drag eetinatea based 
OR the area rule caw be approached only by appropriate and intoniilve wind tomel 
teat*. 

6. BA# ttRt 
Although r. yatt mentioned that *oae roundneee of the lip* 1» satisfactory 

vp to i: * 1.5 f«r the pressure recovery point of view, - r. Trick strongly 
advised wind tunnel tests to design the lire, He nontimod that some Hktt 
unpublished data favour thin lip®. 

5. 
5.1 In order to prevent shock waves at the entry lending to separation of the 
internal boundary layers, the NAG* recaamand meWoWn# the area (with mllomneo 
for boundary layer growth) for me or two dianaters. they find that with the use 
of preamp# traneduoew there la enough pick## noise to show a signal «r-uivalont 
to 2$ of the .freest ream q eo that "tee" ie defined as a prweuro fluctuation in 
Qzam& of T. The worst hues ea far encountered la in the neighbourhood of 3# q. 
The lAC . have done teat® over a range of 2 to 1 in scale. They find that a * ilot»s 
sensation In flight ie more osneltivu than either instruments or the engine in 
detecting tea of this kind. 

5.2 They advise against the ueo of free flight models for tea inveeti#tima 
and ur;u the use of wind tunnel® and the aircraft itself, their am teat® are 
normally done on a 1/6 to 1/4 scale, and they #%®*st the :,«3sibtUty of buying 
time in the Maeeadteotte Institute of Teehnelagy1® supersonic tunnel. Mr, yatt 
think® that the >l©5 duet design la at a good starting mint for espesrinanbal 
Jovalopjont. 

5.3 The i kû* euggeot awoewrtng local preoeuroo on the entry for ostimtlng 
agreenmt with the area rule. 

6. tabllltv 

6.1 T. Toll pointed out the us# of a high wing aggravate® lateral instability 
unlooa a much larger fin ie put on end he is satisfied that it will ro uira "blade 
boat control”. Ventral fins are reeassaoded since they are specially effective at 
high engine of iaetdoneo oral high speed, l.o. » 2. In the position of bilge 
keel® these nay be pmetieable from the ground elearanee point of view. 

6.2 Hr. DobreraAi nontionod that at and In the neighbourhood of M <* 1, 
instability If it develop® will lend to tructural failure of the fin under 
transverse load. 

6.3 Dr, Abbott reeosmeade the use of an analogue cenpufcor Involving five 
dsgrece of freedom to inveotigato all the Manoeuvre» that are conoldorcd 
probable in service. If this is not dome he point® out that aircraft nay be 
broken up during etraighbformn! mnoeuvro due to mfhvourablo end '«shape 
unknown ecu ling of some of the derivatives. 

6.4 the RAG* soar, to be in knt of eutenatie devices to improve gunMay, 
but they are not Inclined to depend on thee» for safety (escort for «xpariosntal 
aircraft). They find little reluctance to adopt devises to improve damping 
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but they «am strong! against th# use of "black bom#* for the providing of 
static otabllity derivative#. 

6.5 or low aoheottU c-ooda fcho static stability of the -105 aircraft appears 
to bo 0,K, and the HACK think that the measures taken are sesentially the best 
practicable for tide wlna. A. V, ;oo favour =r notch## and 1C tip «gfcansiens, in 
which the BACA do not #e# any obvious fault». They %c a«y however that there ie 
likely to be criticism from pilots. 

7. Lateral tability 

7.1 reaeurerants have bom rate un to M - 1.39 mi hove bom ost.rapol.atod above 
that figure. It is expected that the lateral stability «ill have disappeared vail 
below H » 2.0, Althm# A. 7. See fuel that the deteriemtlcn in & à» to the 

ahedUng of a lew energy wake from the canopy or from the mginc intakes, the BACA 
end tho Sfcl consider that the evidence indiestoe that the loaa of lateral stability 
la due rare to vorticity abed over the fin from the canopy and intokoo. It is 
essential that the drat# should, have internal flow raprerantatlve of the operating 
condition and that the toots on than should be made in a complete wind tunnel, net 
on isolated docte a# pmpoaci by the firm, 

7.2 The WCt rsoocrand alee that the effect of the jets on the fin and raider 
be looked at closely because they have had are serious trouble on a single 
engine rocket aircraft with a much under expended jot. 

7.3 They recon cod that the rudder effectiveness versus fin effectiveness be 
cheekci tc see if the trouble at the An Is due to wake# from forward or from 
cl Week from the canopy mi Intakes. t .:r. Chamberlain ran ked that the raider 
effectiveness la "reasonably" linear but has a queer wiggle in It, though this 
is baaed art only me point. It is nevorthelrai said to bo "reasonably* good. 

7.4 hr. Prick disagree# that the effects arc small and >r. Abbott semssts 
that part of the trouble is that the coefficient CL la too small in all cases and 

aheWkd be inpreved, and he soya that the BAGA would take a "die# view" of the 
characteristics as they stand. Hr, Qheaberlaln stated however that with the 
prevision of artificial stability, the above is not of significance, t this 
mint Dr, Abbott mpbsaised that a great deal more wind tunnel work should be dona 
and much of this should be Jons at low a need. Dr. Toll ranticnal the possibility 
of Inemaslng the effectiveness of #* fin by fitting a aaaU and ^Late at the top. 

7.5 At this point r. bW,t rae&mmdtd strongly again that unoouvrea as well, 
as steady flight with small disturb nose be Investigated on a simulator wit 5 
decrees of freedom. Be recounted the experlenooc of r. cott-drassftold in the 
Z3*i3 aircraft. atbough a number of rolls # 33,000 feet altitude rare found to 
be entirely satisfactory, above a certain angular rate they led to violent yew and 
pitch with a normal acceleration of -4 g quickly fallowed by *$ g. At lower 
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altitude or higher #p#=:d tide would have destroyed the aircraft. It MM emphasised 
that this nmwaxvre was at la» QL ni low . It was due essentially to too or jail a 
figure of Cy , which was 0.006, 

7.6 m ca bot, or simulated combat, a oc binotic* of roll and pitch le vary 
dangoroue, «ml my be brought about by the cross coupling derivatives, md 
e#eeW3y by (L ml by the product of Inertia. 

V> 

7.7 nr. bbott again aaofcicned that mtrendy low values of % are peculiar 
to the 0105 type of configuration. ^ 

7.8 ' r. 'abransld drew attention to the nsoaoity of Uniting sideslip to Î1* 
for structural reaeone, as a ro -uiroomt of tho sabemtie devises. He had also 
found that the stability la very sonsltivo to tine lags in tho hydraulics and to 
gala In the proposed servo system. 

7.9 or. bbott again replied that the mo\ Is very conservative about depending 
on gadgatiy fbr minteWng on aircraft m œ "integral unit" for return In level 
flight, In spite o. the . >3 trouble, (L woe the equivalent of 3 time (referred 

to the >105 elng) the vaine of that on the 0105. Inertia and CL ere the meet 
/? 

i-portant cross coupling terns. It Is very difficult with spy configuration to get 
largo «ïough and satisfactory 

7.10 The wind tunnel work ahedM include enaeumantts of % againet/f with and 
without ailerons deflected. 

?.11 dr* bbott strongly advocated a eomlote stability analysis (with aoaeuracasnke 
of six copfxsoonte) as need to be done at lew M. This must be dene, however, ever 
tho whole Mad) mrber range. 

7.12 <r. rlqyd*e owning vp took place at this point. 

7.13 finally r* bbott remarked that all ««figurations do not recuire autemtie 
stabilisation &e this one done. 

‘.14 .uV.:. Plant thanked the W,C for their outstanding Iwrlp and cooperation. 


