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WNtlllc to Dlacllu CP-105 Problema 
Hald Ilocember ao and 11, llltif 

at 
Natlcnal M'flaory COmmlttM Por .A.1-tlca 
1512 H Street, Nonhwul, Wublntl<>G, D. C. 

!nt.roducllon 

A~wubold at NACA~on~r20and' 
l llM, -c.....ua,, offl<:lala, ~ of A. V. Roe (~ 
Ltd., and NACA ltatt IM!Dbera to dbcua t.eclmlcal problema Ill c~ 
tlon with lbo CF•105 a!J'plaM dffici,. 'nle follOlriDC weN Ill all4lldlncj 

Abbott, Ira e .• IINdq,,artera, National Aclvlaory Comml­
for Aer-tlca (Cbalrm&Dl 

A- , M. B,, Jr .• Badqculara, Natl-1 A4't1aory Commltlee 
for Aaronaotlca (part t lDM) 

---•-lor•lol.._ Anziatronc, A. W. • Squdron Leader, Royal CaDadlaD Air Porct 
_ ....... _....._... Cl>amberllq, J, A, . A, v. Roo (Canada) Lid. 
~-·,----- ero.1,,., Jobo. w. • Blldq•arlln, NatlODll M',laory commtttao ,,.,, .. _.,, .. _.,,_.,,.,1. for A,ro....,tlca (part tt=el 

Dobranakl, J. St.ioa:, - A. V. Roe (ca-lA) Ltd, 
er,don, llACb L , • BladqDartara, N.Ucaal AdYlaory CommlUN 

1t on to -SST dtilfl• and for Aeroa111t lca (part tlDM) 
1ncactprojects,lndudlngspoce l"lJ!!II_J._G.,_• A, V. Roo (Cuwlll Ltd. 
ems, at Hawker Slddal4,y In - Fooilli;-lr.A . • Gr<11p Captain, ROJl,l CemldilD Air Foru 
land late.I Frick, Cliarloa W. • Au.a Aaron&llll<:al Laboratory, NACA 

Gllcbrlat, A. W, R. - Def..,.,. ~ Board 
GN<ID, J. J. • Detcce Rluarch Board 
Lindley, R, N, - A. V. Roa (Canada) Ltd. 
Lucas, J. Ii.• A, V. Roe (canadal Ltd, 
MacPbt.11, D. C. • ll&Uorial Aar<>na&IUUl Batal>Ushmelll, CIDada 
M01'rla, J, • A, V. - (Cuada> 1.14. 
"'Piiri'on,'I!!. o. - Headquarters, Nattonal Adv!ao.,- Commllla 

'oundln'1ofth•Europe,an / f or Ael'OQIGtlca (part time) 
·•Agencyandthel,Spacat..b. Planl, J. L . • Vice Mlnbal, Royal Cllll&lll&A Alr Po,.,_ 

SJ111e, F , T , • A. V. Roo (Canada) Lid. 

Md)onnell tenm on 
jemlnl Spacecraft, lt1t., 
m.-Jo,rln~vement wtttl 
lo and the Shuttle, and 
td nan ttle NASA Gocl4ard 
tut• and be lnvol\'M In 

Templin, R. J. • Nat1oual Aa......,.tl<:al Bwt•bllsb-, CIDld& 
Toll, Tb0mu A, • ~ All'OIIIMltlCll Labonlol'J, NACA 

:ttWofPerformance onArTOW, 
.am• M H...-tcer ~ M'G 
.tlh Floyd on SST (etc) designs, 
ater went to the: LISA In • similar 

Whitcomb, Rlcbard • Lan0eJ AllrODIDtlca1 ~ rJ, NACA 
Woodward, F . A. • A, V. Roa (cuadll Ltd. 
w,att, D. D. • IAWta Flleb& ?,op,1alaD LlboratorJ, NACA 
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The followin( paracrapb.s aummariu tbe d!Seuaat011. 

ora, 
It wu basically acreed tbal, ID line with the area dl.llrlbuttoo curv .. 

t.t Mlcb 1.5 111bmltted by AVRO, 111d provided tbat (I) the llltake and ramp 
bleed u-u la lllvaatlpted 111d cle&Ded up where oeceuary, and (b) the 
afterbody la wall !alNd Ill after the noulea, tbe zero lift cir&( at Mach 1.6 
m~ be u low u .020. Tb1a value may be ,pproaclled by furtber model 
IDveatlc,.tiona. Tbo AVRO eatlm&le from area d!atrlbutton &lid skin fric­
tion conalderatlona wu .0184. The coafl&uralion Is consldered to be pa• 
erally reuonable with r,,prd to drq. 

JOINT PAPER produced after Avro's engineers visit NACA to 
discuss their earlier, harsh, condemnation of the Arrow design. 

wu,, 

Positive camber 

It wu a.greed that there la little to be p.~ by conical positive 
c1.mber lor the 1)1.J'!IClllu- minion of ttu. aircraft, I.e. Mach 1.5 at 50,000 
feet, IDd then mlsbt be ao- loss oC IIWWDlllll r.upersonic ~- n wu 
a&rffd, however, that to pt tbo ml.XUIIWD tlaxlbilltJ Ill the lircraft, 11 
would be a eood thing to provide struct•rally for the po11lbla future appli­
cation of positive camber at the leadln( edce ID cue the ampbuia sblfted 
from the supanoalc mission to • loq-nnce type of mls1ton, provided 
that the atruclllral penaltlea are not too -re. A VRO' 1 reuona for coin& 
to oep.Uve camber wen alao 110~r atood 111d appeared reuooabla. 

P Uch.-up 

It 11aa ac:raed that the octcb or laedlDC edp extension propoaed by 
AVRO should alleviate pitch-up, and that there would be a cir&( lncNment 
of between .001 I.lid .002 at 1upersoolc speed.a to be added to tile above 
eat\:male, 

~ 

n wu generally agreed that the 1.111ount of dltfuslon and the dltfualon 
111(1• Involved 1.t the lntm ware not exc.aalve. AVRO polnled cut tbat If 
teats later showed that 1. pu-a1lel MCtlOCl of &let was oeeeaeary to provide 
1tabll1Utl011, tbia cOllld be d- without extensive stroctural modification. 

UNOl~rFiEG 

UNle~·> ., __ 

Th• problem of !nt&lce l08tablllty wu a.greed to be difficult and oven 
vicious, Ind this req•lred exteoaive test work prior to fllC)t elnca it could 
hive catastr aphlc effects lD fllct,t. 

Slabillly 

n waa reoerally &i"eed that while a.rtWCtal lateral atabillwlon 1s 
undesirable In ltaeU, tile obvious eerodyolml<: cuna such u 1. largo lD­
cnue lD fin area could be onacceptablo oo far u performance of tbe air· 
craft la concerned. A concentrated teat progr1.m wu r ecommended to 
explore uroc1Josmtc means of provtdiq lateral at&bllltJ, particularly fin 
and rudder ef!ectlveoess. 

n wu particularly 1111reste<1 that AVRO examine lbe effect of low 
dlrecttona.l s tabUU7. AVRO la dotnc a dJ!)amlc analysta. n wu recom• 
mended tbat five clecr-eea of freedom abould be uamlnad alllce tbe state 
of tbe I.rt h&a DOW rescbed • point WbeN tbo eyDIZD!c beb&vtor of lircraft 
cannot be pred1ctad from 1. cursory examlnll10Cl of Iba cootlcuration I.lid 
der!Vl.llves . AVRO a.greed and ta cbaeldnc tboee u-eas of the !ll(bt anve· 
lope which t.ra coaaldend to be critical. JI wu noted that problems of 
this type an not peculiar to the CF - 105 confi&uraUon bot appear to be u so­
c!ated with lbo mus distributions of 1110dern hlib perfoMD1Dce fllbl• ra. 
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ugh Dryden chaired, the NASA Dryden Flight llesearch Centre at Edward's Air Force base Is named after him. Jack Ames was also there, and the NASA Ames.~t5S,~fentre I} ~amed after h Im. 
r. Richard Whitcomb was there, and he had Invented the "area role" theory, and later the supercrttlcal wing. Avro's Jim Chamberlin had an excellent undel-!lflniiling.o'fthe c6acept, and the Arrow wing was 
,ctually II supercrltical alrfoil, the negative camber being designed to reduce trim drag,just as the underside curve of Whitcomb's much later supercritical alrfoll did. 0 


