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ÜMMARY 

Tho folio 1%; Is a sumw^ry of the consents m/.ida by tin* staff 
:L CA Amos Laboratory on the CF10^ design; 

(a) The su*-sonic drag estimate 1s , robubly corr cb. 

(lb) rha su;,.^r sonic drag ostimata is optimistlc. aos con- 
sld.»rec that the supersonic Ci),^ null be between .02^ 

^nd .OjO instead of the .016 as esti% tod by tV foe. 

(c) A of . 120 «say bo Relieved for aircraft similar 
to the CFIO^ but will represent som^wlmt of an optimum 
figure for this clasa of ; ire aft. 

(d) The aro t rule will over o^titsate tlie drag of t ie CMOÿ 
because of the lo% fin moss ratl< ;-.nd largo s. 

(0) The CM shculd be modified at Int kes and jetnlnes 
to ro,;UC4 the slope of the /;.roa dletrlhutior/to" r 3duc < 
vavo drag. 

■ 

draf due to lift below the speed of sound but will in- 
crease It supersonically. 

(g) There is come evidence that conic;1 distribution corltlv* 
earner may d^lay the pitch up tendency to % hi hcr angle 
of attack. 

(h) The leading edge notch and extended le-ding ed -n g,a . 
advocated by AV Roe to prevent pitch up may ceuse a 
supersonic or%; increment of .001. 

(1) A continuous increase in winr le,eü%g edge radius from 
root to tip may do the same job ?s the noter and !%&nine 
edge extension without the increase in drag 

(j) .'hi use of suction to prav-r t separation of the boundary 
layer by the normal s mck ahead of the intake has te?n 
succèsrfully tried by - mos. A^ien d; t<; rr ^ ho oktUned 
rrom recent tests carried out by KACn. Lewis L.Doi terv, 
Llovfland. 

(k) The Int'ke lips should bo modified to be gharp on tho 
ouvSidi and oileptic&l on the inside to reduce supersonic 
drag. 

(l) The internal intake ducting should be of constant cross 
section ! area for a dl t of two duct diameters before 
being ..dually diverged to allow any separate -» boundary 
layer to regattach. 

see 
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tending to c m:ol the benefit ol" the st'A^gncm Inlets. ;&/- vor the 
idee bu worth considei'ing). Ihe had no design : </= on 
st^gf inlets. 

9 Ll^it-tlons on the npllc-itlon of the raa ol\-. :ho r-roa 
rule c r. only bo used in e^tlm- ting the drag of slender toiles (1 r 

innn-'S*f r, tio) '-1th s;oall bumps. s the h-oly departs - nd becomes 
^oro blunt and has l-.rge bumps the area rule over-cstl:ar tes the ir 
Too R Co stated th:-t the are', rule would ( »f Ini t ?ly over-ot.-tl^te 
the drug of tW Cf109. however, th .- area rule cun be usa =. to inolctte 
the ^e-aral areas nere the aircraft can be la ,rov -. on. 

10 2r:.r aio co Lift. I:.* use of positive r ^ rbor of conic; l 
distribution,- tho type recommended by the HaCA Langley Liter- tories 
to reduce the drag due to lift -as discussec. Mr. LrlcL stetor that 
;,t h ch .$ positive camoer did reduce che cr^g duo to lift to -..hat 
.Ivan by theory, At Koch 1.5 it r ve a drag parity of .001. 
fro: a irae duo to lift point of vl-x, the use of nouitive ember 
Cii ends on the mission of thn rlrcmft. I' !.s of vluc for subsonic 
dissions ; nd : d-atriront for suy; rsoilc missions. 

gau Ur 

11 Tim Amec L Loratorlos have found thnt tla ur-a of positive 
r at Mach .9 delays pitch up to & higher i.s. a higher %i le 

of attack. %lp w«;s Let -.use tba increased, leading ec^p suction ; re- 
vonted flow br-x.-L-away until a higher angle of attack. 

1* 1th regard to the loading edge notch %nd e%tended lo'.ding 
nd;,;a as .-..'-vocated by AV hoe, Mr. brick fait that - t M.-tCh 1.9 the drr 
ry be Increased as much as .001. Ha felt that a continuous increase 
In leading edge radius of the winy from root to tip ooul ; do the same 
job without the same Increase in drag but could produce no date on 
this. 

13 Mr. rick st ted that since rite, up was a viscosity effect, 
..-i:i'î tunnel Wots of K-xns to cure the tendency should bo carrlac out 
at - high Reynolds number in order to obtain reliable desip.n information, 

IKT.uOSa 

14 Mr. ! rick st ted thro he had carried out wind tunnel tests 
on intakes similar to those of the CP109 and had found that the use of 
suction to prevent separation of the boundary layer by the narrai 3Lock 

.y tbe int kA w:.:': v.y.- "accan^ii. 1. - aw could be re- 
çue ^d "w;y below the doslgn value without incurring inrt Li lily. .-lut:-; 
on those fists ere proprietary nd could not bo released. However, 
the MAC. Levis aboratories had done some recont tests on this type of 
int\k* and it was suggested that AV Roe contact thorn for deriua luforsva. 
f 9 * J - î A i <9 

15 Mr. l 'avis felt that the diverter (i. *. the wedge shaped 
structure between, tne intake ramp and the fuselage) u-ns too blunt <nd 
should bo sharpened if structural considerations allowed. 

16 in', ko Alps. Mr. : vis recor^aencad an Ink dec lip -.,usi):n Abut 
ho h'd been experimenting with. This lip was sharp on the outside to 
reduce external drag and elle; Lical on the inslue to prevent sLp-,ration 
ot high angles of attack# To ovoid confusion this lir should not bo 
co, slchn od a «harp or a blunt one in the usual sense but as a new type. 
Ibc outside surface of the int'ko was a str Ignt conic 1 t per, 
a:- To--i-^ntely 3* while the intern .1 contour was an ellipse of major 
to minor arls ratio of 3*6 to 1. The use of this lip on an aircraft 

.).'cim,'*:nly .IX)1 in drag. 

* » + 4 



C R E r DECLASSIFIED on Aug. 29, 

- 2016 by Stev&fuZan. 

-Xrx rt. 

juctlThe ,C, on Ut-i i/.t r- . uctln- 
of the v-10) by spying th t the duct should run t constant cross 
section 1 -ilea (not necessarily clrcul r) for distune- o; ti o .uct 
uj. u-ters to llow tuy detached boundary lay^r to re-att cf before 

diffused by a :r,.dual diver ;ence. 

fVinriuy. Mr. ^obinson Vtod upon b-lr.% m-k^, of 
the *s opinion the dependence of artificial -tablllty devices Jiat 
ho could no: coaramt since this , c entirely « matter for the "user" 
to («et n lng bused »n m assessment of reliability. 

Co^' vrc^al Vests lu.h. ,i Tuna :1s 

19 1'ho : if rerlsts doing dovilopmont Ind tunnel tests bee -u'u* 
Luolr prime job Is research. Ho*war, the procedure le din- un to 
euch tests Is as folio* * 

L&/ The contractor discusses his problem 1th the laboratory 
most directly cone.'modtiho carry out a toe. ulc^l assess- 
;ent of the problem to determine If design data Ire dy 

exists In the lltor&ture ; no If Via cortr ctor has cone 
everyting possible on his ovn. 

(b) If the laboratory decides that the t^st is needed thon 
the recofmendation Is forwarded to h \C_ Heudcuartcrs w o 
decide on the overall priority for carry!n? out the test. 

^r. '-oblnsou roco&u nled thet U5àb facilities be considered 
for any work that e may require since their tunnels are Intended for 
d.fvelopment testing. 

vcncj.wlnp; . u, ' 

■. r« , : 
the .-ï;:;..?k^L^!vor-;itory, s ta tau th" t wulle th«iy could ooizit out those 

L,iln,'s tuât In ilvi/U illy ^ero d r irrble It as only the ô »slpner of the 
Ircrait tn-t could make the final design cormrozslsas. 

(:f. HNmii.w f/L 
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1 Menber* of the sta fs of ,oe -,nd 'h; vi ited 
. =:k... :;tt x lild to ,;i:cus.. a.uro.iyn.':mlc problems conn 

1th the doslvn of the 1/10$ aircraft, In p^rticui r tne .9oulficctb..n 
ol t, . Ircriu t as dictated ; y Urn Area uulo. 

Th'^ n ,^bers the \a.n Ola.-, r ua : * j'ol o 

/L !.. /IcLulsh 
hr. J. Cly 
Mr. J. : arris 
:)r# /. ' ocu uru 

ng/ 
J/V Ro@ 
nV U0ffr 
aV Hoe 

^i:cu Lion; '.ere neld -4th the folio ln,< unbars of the 

u. 

d'. ,h. i, son 

• r • * • «J oi i'.f s 
:r. /. hold-:, ay 

C. . ' riu: 
a arret t ?/. Idaln 
Cavir 

; s ist-.nt director ' / tue 
'-%ep L-. /oratories 

' HU ±112 

12^  
t@ drag in various vays - 
.r to v -c , so^e "-da the droe cotapon^nts and then n dli 

Mr. Robinson stated that um^rican firms 
some add the drag of various components 

^ uK  nyn-jiTjr -f A it 

according to the area rule if Ithîn thô lïmitJtions rule 
Woo par .graph 9 j, - hlle somo use the drag oi comparâtes. Ircraft. 

- ' :A@d r : lldltv of CO^tr 'Ct'^% 
.:r. Robinson stated that the *. CÂ hid found some of the 

casur'id In th air Ind tunnels had subs aquontly been proven to N 
CDI .■ ,ct within the usual 9%p@ri-«L>nt-*l error from flirht tests. 

f^^9,.1„V.i* : tar considorinr the Cf 10$ 'L.^ a* rn.td that hor*s subsonic drag estimate w, s rrc- 
: zu.:3onlc zero.lift dr - ; ^ - fiully rur-lmt ttiîln. friction - ilch con <>® # s t lu ton the sane as al v ays * 

o r A.;",,p'f 1"-'$ - based on the N".C- e --,rl 
Lrcraft th«v rvn i< 1 / .•■»•«• • à J ■ r., #t ^   -, .. *nce ..u U':.uy aircraft they considered AV *ioe's sur^rro lc zero lift 

w wo very optimistic since the ^v.4 dr&r h;ts boon -stim t d -,ucb ' too 
lov. it as conslcared that the zero Mft dm- of the U10$, 1^1 

. 

. 

Z 
kajr^aS r^agÆîgg 

f uU ,'Ukii iy A i., , h, 4^1- .na . pb+c 

co oxorclso, ith the data betwu;n the slope %t the rear. Caution mum.   
the t 11 pipes because it may affect thi- jet t - — — «- -s ^nd cause more drag than 

c conjtduratlon of stagg r^d Inlets brought out the 
oisau van wage wat the staggered ra. ps vould produce * lar;f@ mo ment on 

• * • 3 


