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'"hP r .n r, of c-;<'.",r ::; .:tnr cor • t~_cn:i for w1: ic}1 t',P, C 1C'> ,....,,st b:-

Jr~, ;71ed ls ~o l r-r t."1+ a'e :·1.~R 'lProd:,.,,,-n:c tE'~+ d tac1.,., unly l, ccurN] 
t~ t: P t':c ' c,f -.J r.u.n' ~ I" ,,f I' _c~ 1.1 + h s 1 , ··.eh on,, speciall;r rui+"d to cov• r , 
" t ': - n,~ • T' 1 .. ,n:,· c,1s• i + 1-,p d11 tq ob+ • i.nP<J :'rr 0110- s :.,•, re~ c ,'1 1:-e •. :r 1!1f"l 

IE' .i~ + ,' .,,.,r-d from anot~ - r:r•1rc!.', ':,h:s _;'rcv:,u,- .1 cr.ec, or tJ-.e 
r- t lt . 

1n P:E'n •· 1, •.'1f' 1.r->rcx.i;rna"l~ c ' + :1 on ,v1-,:eh +J,, C lC'5 1Ps-~ -n hac- PF r 
t.1 di~ bot'-i e,'ell ri· ·r eur·,us, P$p('~i.'l.'..1y wJ-ien corurrr••j with tr, t, t 1 "~ 

tl le '"· 0·' 0 • r; l in. "'•·J. tr.erc arc r•,rir ·ou11!;J,CA t•'[.t ·.tt 'l vrr:: l·,rfP sc lp 
,tr ,t lJll • K r,it·• spH ic c w·'1,s 11hc,;e thic}n,-,sr anct plHn.:'urin r◄ 'Sf'mble Pu"C 

~. or )..JP' fr,r ., t l, lt ;- V' r:: ,·lo:c:wly. n is do~ ; n_t :n a-ywcy leqSf'n the nr_,c-d 
f.;r ~·,.?€' urn+,it C. )f ·lt1 >C d ta ~n r01,,h, :;iecific () the desirn in qt..!:lutlcr . 
.rl,Wf'>Y..r, it is ov dE.nt th.1t f:"rts u•ir;• fac;lH:eE ,'l+;.--t, a!"' not c,f ve-..Y hi'.J'r 
c' •libr,c, ~.J sr-ec tl:· su·tec: to tie ol;ject lr view, w~ll not f"oc1u:e ~::;ul.ts 

.:.r-h are 0f r. 'ic" v· 1,.,, ,~oll' ared to wt <tt can l)(;' ~leruied frL>m tre ,mulys • s of 
ext 6tinr .l•cttf • 

D- .e tv J-:e ex~r.,trely 1.'3.I';:e conllllitmcn+t" involv<Jd in U·e overaJJ proc-r [, 
::.t il.Jl ld .Je f•l<ie cconcr:y to Uc"! ,:mythin~' but +,nc best tRst f1.1r::1:..:ty for .n..ch 
r r-tieu7 _r- jot. ,.::~o:rdir ·lyt ·it is 2.pyroprhte tc. plan U.e _rrc-gr,m so tJ--,at ,11 
tLE '<V<t,.ln0le. f ci1Htes tr<' u::-Pd to tl10 be"t advante.(e with dtto rern-d to the 
priority 0f tre resu::.ti.ng rl.c.ta in tho deri.vn progr,,.r:: . 

With these thlnr,s :n vlind, the lo6ic of the pror,ram can be deve;l'q::ed . 
Since, 9.:'1 statf'd above, therP is no point in testinr,- generali.sOC: models, tts th~ s 
'~-" !ilr. -..dy been 1ore ; the first tLinr is to devBlcp external lines ldth due 
rq,:r-:.ru .ro det'l::.ls 01 +.,r.e lnternPJ. ::,truch r-e o.rrl the proces,es invoh"ed in 
!'kr.uf c'"ure. Ar, +i-,~ rosult o!: iev'cra. mon ~,s study, it is nov. popsible to 

f tnC' "" ' ,ble "C'"ltce•rr fo.,. 'ur+ ·-er i,tr.'l:r . ,fav lnf rrot to +]- is ;cc ir+, it 1~p!'" .·r 
-,. ;_+,:err', ·rreat lnc<"ntive to uEe 'l. c.n i- r<>d airfv!l, l"ll .. , thr,.e is no s 'L-
f ctrr;• l t~ ';o t,rse thE '1.esJgn or. :\ccoro.n['.ly it is expe,.i<'r,t to resolve +Joi.: 
r ~l,: , nr by r hoe tP:::;t:!.!· • 

I 
7b "tr !'f''lc.iroc1 'l.re r rel ~ al'le arrl rcc,1r·tte estim. te of thH Or.: ,f 

H 1.ir•rift b t:.c .. r,..n.::onlc repir,-,e. To {'Pt these data n tr nl.'onk tuntHJ is 
c'b\ 1c1 ,ly ,.,. 1 p1i,.HC1 usin!" vtr--J s<msitive bal .. mce;s to detect vr·-·y sr..all quJ.rtit.:e,· 
in0lvE,r, in vi.;- ,• ~1°0 it is "Vidert that tur,ne] corr-<:ctions r•1:c:t eitrer 00 
} 0 C'Il .•<'L"U ,t,,:y O:" l-.:, zerc to r-ive thP l'J"'C0SS'U:· rurntit.,tive fJrvor tc. f:,h 

r'c" ·ts. Fortur,ati=-::.y tf••se re,1'...iremerti.> c&n oe L'l•Jt ~ -:'",E ncv.lel tr'iT80n'c »,r 
vt r irnell. ':n, f ·,tur, ,,f tri.s t1.:nr"'l is thnt i+, f1mcti01"s lrJ uci, , po: 01.in ,v1.l , 
wLJ ..,11<'+i0r. r, 'is F;ives "Uri.for, vr-'of!_'+:;r "ield free from <t..'1;:' sl-,c,,k rPfler+ cr,s 
f1~"'trP.w"1lls. Also'-hrt1'ecfa 'Jlo,ir,t1-1 tc oit r '•Fv<l:>rmm,,~ri-
c 11,, ,·ti-. r, r,_,cr:t to +re :.1. ... P!.'l r• C,'E'"' 'l.1lY oU·cr ~ urc>P~ uf J.l1Xif:"ty ove;r t' f' 
,'U°"c~t·r- , i ·c;. :,],cult' l.,c ne•li,H,1 . rbi. d.+'d 'c,1 ·::- more felicitous fr.er. 
w ' •r •.;r,v nt 1ur,;.1. JU :A s::.ott12d t r t ,vh re t .. e •0rrecticr ~ 'l"'I" oper to 1u<>'J­
t n. ,,.•,, r-h~.lJr ,vitL :reflf:""t or pl,u-,e mor ... ,-,J.s. ,r• -i-, r fr h1rr of tJ-.e Go ·n :1 
u•-• . • t t t,.11 1 . ...nccs -irr 'erir:nE' ~lon • .t• t},e r c<lol +,o ['iVP the ~ .-.x·n•u0 

•O!T ' cl n ('t' "- "' t .,•1 't ... r.-it f•o:n ,u r sour~es J., - ' 
tr \'(> . r, r :·r 1. 
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One of the r.iein f"atures of this rrogr1m :is th""t it ~,in b, dc-ne 
rt.ldtively quickly. Fror.. 1-:y 12 wben o.uthority to 1roceod w.r.s ziven, i":-
, l O1 ld be possible to cornplet the design am construction of a r..cdel with 
two winrs ;nd s~c'al b.:.l: ce;:. ry the m:iddle c-f Auf.'.Uat, so that it C'l.!l bP 
C"!l:io...,utf'd r..oc I'('o.d:· for running by the !'irst of 3epterr.ber. The :::·1.mr:inc 
tim~i for the preliminary progrw required fer the eval t.1on of canber will 
be ieout th1·ee da,.vs. The main qualitative reaults will be knovm as the runs 
rror:;ress, but it r•ill take one r~onth to fully :i.naly::.e •.l-.e ->1ta. 

From these results, it should be posdble to detcminc b~• fot •rro1o.­
tion the proper amount of geol'i0tric caniber. Th'"' fhen fixes the exterr- l n1 c; 

and th0 rest of the proi;ram c:i.n be proceeded with, aftPr ciakinv r. nel'I r:ing w:;,. th 
the optir'um cru:iber. 

The next orr,cr of ; riority is to obt.dn the nort rE liable d u. on tLe 
rir::.nc';,al 10rx:m~1~·ic ::-oefficier-ts tJ,,.c,,"hout tl-ie hir,h !'lUbscn5.c r,r', su;\f'r"onic 
r,,r,.:.rr,e. F.,.om a t' or ugL t. 'y c !' 1,AG.I\ rr>:i:orts 1 t nr"'<- r~. t} t U.e , o~ t si~i •,q • 1,, 
tc.cl-:11:!.1ue fc,r tl'.i.; .,t.rpo.,e is to tcle!'lr+er d·.ta frori r1.,cket rropell"i rrissi1,r .. 
:'.:incc ..;;..,z:·z h'1ve sd tf r nee f'1cilitins :n.itl'l.Lle for V if" typ(' of test anl r."ve 
dnvelo,.,ed the n"ce::~ .cy knowho"' on the ekctronic tec'.nique::; -involved, it will 
ccrt.•Ainly '-0 '!.CVA.r· ·eous ":.o rely on tbc:r cx:--eriN,cc. 

:'h€' 'teynolda nur.ibe; ol;•fainect in these t'!~· s h sufficiently lrir ·e to 
rf "'' ve all do1.;,tto on this scoro. Sir.c.;. thE te,,ts are i_on, in free fliJ:ht, tbr•rP 
ar" no t~r.nel vmll correct1ons • o be a, :r:JJ ~d. '"}-,o c..nly <'o.·rr•ct ior. i:: re L t.i.v, •:­
sr- c,:l or., for ;;hA bade dr-.g 1.,f thtc rocket moto::-. .,,.his i~ UJ 'r.11crtart for <ita­
bU•ty t.:- ts. i3E'';ic'es r-i.ving +r, l"ost ar:cur·1te 'lv\...rce of .;+r1dy sti",e, dcrivat,~, 
11 ~..i the only so•...rce of d•,r.ipinr, lP1·1v-1tes, 

Sin 'f' t:.~s s a new tcctntque, the E'ffcrt ,-.;:_,1'!ire', to Jc.si1:--n and ro.anu­
f::1ct.uro .. ...i.e r .... \.le.,,.3 ir ....... JJ v(,, n .. ~t-t .. ..:"t, 1 ·cr. 1.: vt•---.,r l 1 r P. Herlrc :it- is necE!("lr­
s.ry to st· .. rt prelirrLn-1; work,., .. , n eu.rly d'lte in order tc r-,,~ ,rigv,c-r, 'n +i.ro _, 
1x c,f v ~ur f~r deJ' ~. 

&c,ius(• tl.e ocle ~ 1-,-. •x·,., ib'P, 'lt l t tl· rc, 1.l (+c.,,,., Nn-
~• T •tPd tc, Ar,'l:r<• +!- • 1. ~er.,., te s t f • •& c n l-t .,ec lr'"•• .v-• i ,,. £ :s w le' 
be Jp•lr 1,,c <o th t ,tdd tton l tLourh nc'n-Ae,,En+:.'ll cl ta 'J1 L t i 1 y 
t.ixt"" fir.tn,,:.. Tfi'.J rrt-.,.r TP if q v· -~ r.1...,v one af' fqr A~ ti..X.t:'.l. r. _v;,,..,. t lC. "'lPf.., 

'nC'A •1i'·d. \. • t .c ·r i. t n,wcerl s d\. tr ii o~ t !-c ll inrl. S'1 ! • • • t P' r •, ' vr' 
by 1 ccrr;i1, r .ule m-.rrir., lt is r~ 't t .' • ''• t0 cr.J: ; '!. c• t 
>',~ to 'le nrc·rssit:r "or v•17 ·lo~ tecrn • • LaiSC''1 ,.t· n' n.cxle1 cop •t .1, -

It w: ... .!, 01 ~(. )r-p, l'(?n p~ f.'- Lt 'r..::, ~.tlc:. ... l • ,CC if l ,i-
v· ~ frc CAf.I'r 'r. t>-r tP'uN:·•,.~;r. ;,." -:i. e. ~.,,rr s v de· t 1 • t rrc • • ,, c" 
trh, W"Ti't'(• vl1:L fuU;r OCC'u y t~- ro;'p~ ].· r.' f ~L''lpr ·i- ,, C ::-i~ • C' 

iix v;,r, "t i•,. 't ,t cx;.el. foI t,-,f t•1qcl • ~r,~ 1~ •1r r c 

1 ... , ; C , r 3+ - r t"' y ... ? t 1 ' r f Ql"' +. e " rr.c 11 t ... LI , 

crly f.,(e;--:blr r-r 1 ·r F ... J.(r r· ~h e}"'feu rllrtc~ r. .I. l +-., r ~ c;1..-A.♦ "' q~'._',. vrr 

~ ',. t lin: .. ,.r-i l -h .re Vl r'.{ l1f.> !( .. ,.._ fer tt f ( I ( r ' • C • ,r •• 

1• rrc ,1 ,,:, t' e ..,r y v~•""' <'J 1,1 - for •he; ~o'!',"l .t· " tt.. u' .,,. 
en • !.c lr-1. l ,:., r j .. r i ~( 5, VI ... i '. ! >P( !1 .1.. l t * fl ~;') r '--

.... "'' ' 
.., l ,.t) L , 
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Lon<tu· in11.l 11+.a cf h't-:h ,;u'.lllty c .n also be of ··no<L,v~t., tilis 
•J+ .:i'.-:. sut~owc a.c'1 m -r:bFrs ctn:: 'tt l, e l.?. b:;· the use o,. • .;"X'c·_., ::.tn r. 
the lvver speeds 11E tunnr>l cm be rm.3sc•1riz:cd up to 2: ut.n,os. to T··,o "el 
ri h 1P._::.'!1c.l's numbf'r-s. 

At t"e :' .. \ . .-., t""' "'O"'t l'se,.ul +,t.nri"'l for thL ;,ron-,m is he 11)'1 x Jf'll 
int< rn:i t t 0 rt ;u:,n rs0r.lc t-...nn:,l, Tl _;_3 howt•Vf r c .n b. •lrranf'td to '-'f •r te in .•,y 
,fC{ • r '1-P, It is b<st 1r1iLid +o a -elnctltn rlmn mo:lel. Its ,..n cf c•Pr -

+'on i. t•1.:; .3u~•1. tr t ~t ('•_n r·ve late. wh'c11 <ner:::.•.:--s +1- • !r<;;, l,H todels in 

t '"' Co:..·ne, tunr.P.l , !' t• e fre, fJ.' ~} t f!"odel. ';_'l- is ~1 c., lr, r rovide t,e, ,h " ureful 
"n' v lu .. i: cl,eck on the continuity of tl-.e dr,ta. H<-YJevnr it curnot be u.,er: .. o 
su ,:,: nt • ;,., ot:,r>r ' ode ls, s:nce each in 1 ts own sph 1·e nr-0'1ide • •iv r'.or 1 t 'l, 
su o::' wi~ :1 c,.nn t i:,,c ob.t1ine, in this ti.:.n,:el :i.:. ore !..r cticns 'nvo::.,r-r1 in 
~ our" ~ni"J' .. ret .. ho:i. C,f vr~ !~.~\.r~. r.1oc.el~, tre r-odF?ls f r thl) tunnnl shvU: 
rece~ve the !",i ho:+, priority, 'lnrl should be stu-teJ irml1('r<i.1tely ·,fter the crti­
::""''1 c .rber w fc,•nd for the ~,inr. 

"f'-~3 v'l t'1t intake .1+ sev'.!rul S\lt){'rsonic- i,'.ach nw,ber'l d;-e v r;,, aes.:r­
tiblP. ';hil~ press,,re rf'covery 'it. is useful, +he mo:<t bpo.,.t nt ,euuction° can 
be ,l"'" ,r,(l from an e:ou::ln'l.tion of Sc!Ui.eren o.r oth r typPS of ;,ic':.ures of th~ 
shucks. "',-,is rt>1uire[T'ent re-trict~ "ne to t.M !,.\.-. 10" x 1,1" "Up<->r.,on~,.. turnc:, 
To ·et -, r iSO?...ibly sized r.iodel, it wculd ~ n<>ces:,. 7 t, u P "l p .rt.: tl ref1e>ct on 
r::.ane rrodPl. However, thr, ::,roblei:i of thP. tound1ry l'.tyer an'l 'Zeynolds m,rnbfr is 
~l' •h as tc• ren..lPr a test fr1 this tunnel virtually f'.IP'l.nin::;l s.1. ; det-.1led dis­
"U'1,".vn wit!: +he tl •. ,.-·. on how to over::o:ne the rlifficulites lLd rot re..,'!:.Jt ir n.r. 
:"''rov L"'"'lt in +he ricti.:.~. Accord n·,1:r it is felt tr ,• a:thonr,-!1 rc.·11lts t'r r.i 

t..,,. t, •+r should be acr:e,terl rd.tl- the utmost I"'~ r.e in view of •:1e unr"!i • 
bilay c.,r .,one "\.; 1, .w.ta done at a similar scale, they nr" p,·obnbly ~tt9r ther, 
nott,il1J', ,ccorr inrly a model should be constructed and tests ;;roceerle-1 11itr. 1• 

low priority. 

:0.1 spen~ tests can be done in the N. \.F. No. 3 tunnel. '.:'' E w vri:l 
ov ·rl•:lf' -o~ or t.hosa done in tho Cornell pressuriz9:l ti..mr.el. llowev"r tl-'"'re ·...re 
several "l' • •ellui<"011s tests .vhicl-- it is n:uch r.ore econori{~s..l to do !n t:.is ,t:r,nel. 
""l f> ~.o~t import.::rnt progr'll:l o. t _, kind w-e test with unde:·c..1::-riarre dor.n, 'lnd 
\7ith r.nrl .v.J.tra t a frOUnd board. Also some work may be ne~esf 1ry on +,be ftre mir,,.' 
of <J. tail parachute. 7hia program depends on work on this subject behe curr 1 'd =t 
a+ 1.ill.ncl,,.ster. :::t 1:1.<JY also be neces5.:1 r-y to s~udy th,, jettisoning o!' ins ilns n 1 

s.~'1 t1--.1:vi. For •heifl purposns, +,he normal threo pcbt surncr+ ~:•·tem is indi­
c1teJ. ri•. r tl:.ru1 1 reflect~on l ne. Although+ is later s;"f.+'\m • :l 1 ":tv.'..ie 1. 

hi )'er nr:'Tlvlds nt:.."l·,.-, it wou::. • ,10t be en ur,h h' •her tl.a'"l th • 1ct..evod in 0rnt:<Ll 
•o wa.rr.nt rtlk::n; '.I. .,pc<'·al mudel ~n view v! th<' v• --y llr. • E>CJ r.:::<,' (.f t'P +' t" 

hn t c, uid L" ert ken. 

In ;Er. r1l, 'c.-'·'l from the Avro 707 seri,s 1J.n·1 fro1 •hew-:,,, 1 r o • ,v. 
tum. !..i si;,••rs rle11,ate •.., en•·ure •·h~ b,nlc ~c.un·lr,-ss o" )1e < : r •ro11 •,hP 'J 

creed re .'"It f vlcw. Ac·ordi'1t-~' ,his ·-rosrarr. to sup ly ('Prt ir e· il {n.,c,r-
r ,• icn 3 O"Jl -J. net tt• re Ylrdoo a:i cf thn P Lest rrivrity, but sh, •i: v.e <ts 
r. '1 ' ft, r • 'lE) 1--_' ,..h .3; oc l r ro,1 rll.ll'$1. 

i 
- ..... • ..... n 

VP' \,het:-~ t,r ... t ".i ? 

i, t ,," its ' 
.I. _r, ' + 

pl-m n, •t·r"l,,: •trc n 1 itor: "er a f' •' Pr 
1 r•r..ft. 

11 1:.( ur r~ "1 ir + • t. ~ . s,.. i""' ~i~ ._ t 1rJ1f l ,}. t 1 

:in"'" r-> f""• .t 'lf rehPrr 'en .:.. •e:t t~ •t.~ .,1,.,ce. 
ivr; • •' • 1 n< '.l' ,., • 



l't .:.s arsu~0 d t, . • ull ncxlels to be test':!d ~,t ;; . \, - . wou::.: hv'· tv be 
, u'le in t'ioir sliops, ~i•1c€ tr.e Avro f.u.cilitiPS will be fully occup.:.r>d in ~ J-i~ 1 

free ilif,ht r.iodols and the full sc·.le .,-., r.:k-ups w: lei-> nre , lso r~ .,., rod fo:- tr c, 

ovr.r3li proRrnm. 

It is acco"Ciirr,l.f felt +hat ll-ie prc,·r·,!" outlired a:JO'l' u- ..if ,vli.:.c1 
det .:.1s <1r P-iven in the t!-.f' Aq:iendices represm,ts ·m w'tequ·ite r.d b1l.arcPd 
pro~n.m usin~ all the available fctcilHles to thn best & .v·mt ,fe. 
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