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l. tsoapon System $tudleo. Theso studl'es llou1d the capa-

blltty of trre aYBb concept to *uui *d.*ths t$:-gJ*-q-,l$I*flLgryfi;il;"i.h;dfi;.;; ;id;ishig" r*u*1.- r{e(qii{6ffgq ,-b'" f t'he evstw
-- -5 ---r--- ---^r^ -- rn^-.llalii-*"Gpil;[-ili; *"0 ,ir,ir ruroansntar $.n 3'or6-elilI"rsteas mqtr as Taetlel

r €,rt- ,-^ J -^-A-;q1ii[f,;rlar'r*uiperr, *io. nlll also be conaldersd. sotteated-eosts
tor tAfio studLeo, r+irieir-wouLd, be aeooupllshed. on a omtJ'nrlag basisr'l.s
aprorrJ:rately $20or0o0. D,r'nnrr-^ul.a i-\.r .. ., - l.r,*qpi *\,,.,.,. ," I q *io*.u',"
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2. Hlnd Tunnel Testg, trYB0 hae ttstgd that tjre porent dtral lnlet
(1,6p ana b"tt"*) conf,IgreratLon utllLalng e counter-rotatJ'ng e$r.r"$el eagp

;6r Jysta le'nst op{fmm and tirat a propultLon ryotom-Elmil,sr to ttre
ATTBOCIR and utlLlztng on]g a top lnlet r,mufA be nore doaLrahl'o for-fitture |-

1'€apon systemo. UfnO trums1 teets are ptannEd to lnelude ouperlonlo er-r .\ \:''-
intake pr.ossuro 

".**oy 
and refleetlon plane modsl"s to obtaln d*t.eng{ f, 'l

,.1eor corrflgumtione generated by ttre wespon .?ystw etudtec. SluuLatlon - ')aj 
"of inlet ind dlffuser mff be LEcqmplLshed i.f a auttbble aodeL Gan be lt r"

;*,fi;iud... g"tlr"ted cost of tJrese testE ts amrex{nate}f $}50rffi.

3. The propulelvo nos&le syoten propoaed for tlto AVn0mA le uxrsultsbl,e

1 for a- orry"rroitr typu veLicLe. teets ars needed to streXueto of,fectlvtsrrsssIOf A $lrySf$OnL$ EyF€ YEfLLEItiT tliltlrcr-Glrtz llrrrsllv*-to, :-t*Yvs w**vvB'Ysvse , ^ I

of-" *firsonl.e tyiri nozale tn prcduofue pfoptrlglw thruct and oontroll. "t*.,.i ', {"''' '

rmrentg-. rt 1e pli*ud ttrat a nozzi*, appa:o:clmately ft#t rcale' wllL be

111lrtaAlad ln ttro IEDG faclllty so that Lrntenral an{ cu*t &tf flmr +qn bo

"i*iliied tatb cupursol.c f,t& over ths $rtor crr!f,eos. ftmt teste Brs @*tl-
nltcrl to cogt S115r0@.

;.. Fropulslon cyrteu. analyses ero $,auned to taal,ude an snelygla ef "\i
I t&c lfSOCfR iyle rotoi utrlah l&&,0 nw reoomendc for lnoorporstlsn Ln 

I

= I n trrrn operr-oir|e typo a!,rstafb. Thess studl"er !,wld lnell'udc dea*6n and :

..- -) jl ;ffi;"1g, p.t"t *ii*et"rrittos, owrtrtL eSratw, tranalent okrdi'eer-eto. 
i"'., (l gDll,lic-fniematLon to be obtatned sfU incl.uOs ooryret8or and trrrblrle i

" *l ;p", *"ight,-*.tJr*a"s, perfor*ance I,sra!0steru, emuiutloa end f,usl 
-r -i-- it.l Elpt -r.5,!-', r-!-'--

ii\ ry[a;" rp6crrfoatro(!8r Eettneted aoit for &ta anatyail,l Xa appreod"aatol^y
1l S5or'ooo. i;, i,, rl,. .:.,- l, , I

5. 3t*btil:[ty and Contr.oL A.nalyteo and Teeta. tb!,s lluttrd tnoihxie
\ - testc to dstertdn; neans for oontrglJlng exlt alr flmr for gtabiltt*f osrtrEl

r -11- )

i-!. itsitrcrlcEr re'sponce ompleud.ty, rallsbl-l.:Lty, eto', anatryaec of, etablllty
-, ", r" r prof,les- egaoclatcd trflh narLsus fll'dlt endlti.ow, lnvoetl6at5.one of
-::/ it UfUty dcr{vattveo and dynanlo otrarEetartotlca, snelotr3trs ompater etudlot,

otc. &atimtd ooot approd-mete\y S2rOs0@.

: -j hrrnfne kr ttrs grrter rrlng as rrtlt Ue re$drcd fer rrryoraonlc f,ltght._ Teotl"ng*/ L' i of aomuuatlqr obsebqm on tho stx vlpcr tt$ r'l.S orrld prwlde uset\rl dst'e

1'- -! 1 $/6 of efi,,Srl€te yfng) md lnstellatloil ard toct qr tlrc olxvl,per rdg i.c
eailmted tL ooot approxLmotaly $2001ffi0.
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ssrnvArrolsillCIssffigIr.rq rlm, AIbo c$ortr&R,pl,a-[[!Eu; arnsnrflt 2' //q' rn ls<

r. @
Mllltar:F oplnlon ls tbat thls &lasioa :lnvolvEo fllght prcilod.rantly

ln tbe spead ra:rge 0*50 Wb. In tbts regluo the pomr roqulrd ls eloge
to tbat n6c6$sar3r for hweri.ng (oac ftg. I). Ib. frpl aowuryttoa at or
rser full ps$or, eonplad ulth the lou fomrsrd spaod tryltco s ttty lou
r{16a96 prr pqlloB of fi.e}"

thl"g oboervatlon ls true of alL lov apod flylug vqhloloc (oxotpt
acrootc,ts), hcuever thoee vehlcloe tbat hendla n large uese f,l.or* of etr
arc fundarentally euporl.or to thoee uslns relatlvely l!.ttlo. Itc laaot
euttsbls deslga for tlrls rrlsston uorLd ba e dLrcot Jot-ltft, vahtole
(guch eE ttlc BolJs Foycc Bodstoe.d)t tbs best from thto potnt of YLor
uou.Ld. bc a kL!.copter. Ths &rrrocar Ls aupcrlor to dlr*ot Jot lt"ftr but
Ln tarcr of, Llft per horsepowr it le at the lov od of tbs ecelo (sot
flg. 2). Other daalgrm proposd for thla d.aaloal aueh es tbe IS duoteil-
fsu acrlal Jscyrr ars fu*clamEntal3.y tnfsrlor to tbs hclloopter ln oconoury,
but mrch bsttor t&aa ths Awocsr.

. &rr serlousnese of thle faetor l"s !.rdloatcd by oalculstlons of
fuol eonsunptlon of tba Avrocar at, a rean sp6sd ag 25 Epb. Thls glvcs a
sdJsagcn oi ebout 15O yo.rrle por gallont l.G, full tstdco (UB galtons)
sotfld ba adcquate for only 12 nlles vl.thout arqr allouancca sr FCBct?aBo
A fsrourabla growd offeet ef tlre nagnttuds obaorved atattcally to
allonod for.

II. Modc.etpf&ad*ttlEslaap

In noderata spee'd mlnslons (about 20O nph) tho Avrooar natrlrally
6lvos ancb better performance than Ln the Lou-epead asrtel Joop role.
Eoswer the Avrceer ls here ln eomptltlon ultlr doofure havlng ulngE
deslguod for sffictent crulse. Evon assluttngg equaLlty tn the otbor
asrodyaantc peramstorrs (an aasrryrtlon that eplrcsrs to'favotrr ttre Atroear)
glDce the optlmrm lft/drag ratlo la proponttbn{ to tbo squsro root of,
ths atpoot ratlo, the Avroear is at oncc at a dlsadvantagc of rnore than
2tI ln acrodyna"nle crulse efflolsrrcy.

III. Hj.gh Soaed !'llssJoa?

Ustng rird tr.mnel tsst date for tha aupersoal.o veralonl the brst
llft/drag ratllr uhleh obtatn"s s,t, subsonto opard, ls absut 4. I{tt\tbe
Alrro value of uDor uhlch is Less thaa ha].:f tlp usaeured veluor ths llD
ratlo rLsos'to Jwt under 6. Other ougrorsorrlc conffuirratlons glvc &/D
ratlm of about, trrlce thls amount at eubsonle apceds. ?hc eum
relatlonshlp holrls r,rlth ttre quantlty 3 uhtch entcra dlreet\y lato
t&a raugo oquatlon. The Lou Hlng-loadlng also advorselgr aff,octs rauBo.

01wa suf,fLclsut thruet, for VTOL, hXgh ptf,ofiaaacr la tp br
orpectrd. Ho$s"er a dosigner faecil wlth a mlesloa roguLro:wut urst
acleet the'nost efflclent eonfiguratton for tho Job. It ls clear froa
tb6 rare,rks abonre that the Saucor conflguratlon does not corparo favourab\r
slth uora orthodcnc desl;;nn that rnlght be conetdered for's hlgh ep6d flfOt
mtsel.oa, 1n terre of optimrr.n aorod3mamle enriss offlcloncy.

tho thernodyna.nlc eycLe of ths Avro vehl.el.e ls at lto bcet under
parLuun rangs corrlltlons, an{3 t$o419 ls noro efftelent than e 6tvp3s Jetcngln. Som of thls theoretlceL advantage aey roaaln ef,tor tnrnlng Eof,
duottng Loeso are accountod for but ttrts r6&&r.ss to bo tlorcnstratod. Ia
a4r cwatl a conVsatLongl blrpasc cyolo1 r*ithout t&e lossas Sreeu[ar to tbo
Arro deslenr could roadtly bo adaoted to the eorcot.tivo eonflsuratLons.
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Ir supsrconic fltght uetag tbe burrors La tho bypaos-otrcan, thE
thrroodyramll oycle us6d by Avro ls l.css attreoths. 0alouLatlors madr

for the-condltlon of l,ll.5 et 5ffi00r gl,ve tbe folloutng roeultsl

rY.

,{TRO TtmBOJET

spcclflc fuol eonsumptlon 2.1_---Jr? 2.1 lb/Ib&-.-

spccflstglgl-,.._ S, 4i, -.-8? ,,- .,1bllb/3?9. -.,
lhc [r:o oyclo nlth blryasg beeting thus conblnec tbc 1or opeclf,lo thrrrct
of ttre atulk tr.rrt",ojoL wltb the hlgh spectfic fual consurytlon of the
eftcrburalag sngtnot l.e.p !t has ths uoret featuroe of botb. fha
furyortance of fuef coneumpt!.en ls obv!,ous3 tho lsn opcolfLa thrust of tho
onglm affects j.ts physlcel sr.zo and thsreforo uclght. the fllght
cofoltloa governlng- ongim slza adg[t be ouporeonle (c]lnbr accelcratLonl
mgnocuvro)i nr takeof,f. The csso cousJ.derod abo"o ls typlcnl for tbo
for*or1''Lf tho orrgl"no ls stzsd by taksoff tt ehould ba aoted thet tha
epeo!*fic thnrst, of tnr Awo syatim ls stlLl l"omr - eboqt ?O lbftb/eao.
flnrs ls elther aveat tho eaglua ueight ts Likely to ba relatlwly very
hlgh, the trenglnen Ln this ctsso tqcludee tbo vbole ayatou of gac
generatoro, colprsssor whe€l, ductS.ngr and b;ryass hcatlng chanborg.

i4-els!&x.

Aocording to t}e informe,tlon at orrr dlspoaal, not only tlo tbo
statd eoryoneat Lretehts appoar to be unduly optlnletle by conparlgon
vltb curront practicel but the remarkable uoLght cl"alas Eppasr to bt
due Ln part to the onission of allouancas for oparatlonal equtpreat
that nakes up a largo part of tbe wetght of ery mllltary useblac.
Irdad ln the csse of tho ht6h opaod elraraft tbero does not appaar to
b* roos for any such oqulprentl eo thet presurnably ape.ce would havo to
be addcd La tfre forn of pode or sote kl.nd of, fbselage. Thls t ould add
aot only to the trclght but to tbo drag.
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