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?ble raport has beea prepared to give an
lndependent ant! unblaeed assessplnt of ttre technlcal
merlie of the A.V.Roe Caneda Ltd. r ProJect tY'
vertlcal llki:?rl^:l-'::t:- .TlirlHor3'Ji?tn .n"

/@{a t lntegrated so ae
,,/,: Jro ' lb. of thrust and) LIL-(|ry- ratal atear rnaklng

<r+t Nao aK & y*se ,""1*:l*ilj"llti; ,"
ftlstrt< rto.A a*e y il*, to iili*ri"'l';: "
(o /.r,a.t^. ]frl'fl"tir=,iltlr"'

)meB a largc dlameter'
he compressor and
tombuetton ehamber,
fatatore are flxed to
glne 1s double slded,
0 combuetlon eYsten on
i' etructure ln betreen.
Ittre alrcraft le ueed

rol accotrlruoout.r.a6, urrs 1rr-v. eov?r and for feedlng the
a1r lnto the compteseor.

The reports leEued, by A\mO CAI{ADA on ProJecttYt, have beea aaalyeecl and rtetall chocks heve been
made of aome of the more tnportant aspecte of the
dealgn euch aa atabllltyr relght and tlrag. Amendmente
have been mede to the deelgn 1n the 1lght of these
checke and aleo to makc the alrcraft an operattonal
flghter lnstead of the reeearch alrcraf-t or1glnaI1y
propoeed. Seetlon t of thts report contatns detalle
aod an appraleal of tbls flghter.

The perfornance aad requlrements of the alrcraft
glven ln Sc.ctlon 1 together rlth eaglnes of
contemporary deslga and at the same Etage of
cevelopaent as the AVRO cAl{ADA Radlal Flow cnglne, have
been ueed to /laelga e comparable flghter. ?h1s deslgn
and'lts lcchnlcal detatlB are glveo tn Sectlon 2.

Sectlon J contalna a comparlson of the tro
deslgae, partlcularly tbe fcatures clalned by AVRO

CAIIADA ag rae111ag polnta' of thelr alrcraft.
OnJ.y oni'lraportant dbnParlsoa of the tro

dealgns bas beon omttted, tbat of the coet, elmpllc1ty
aad eaee of productlon, ae the rrltere are not
competent to deai. rlth these polnte fu1ly.
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?hls raport hag been prepared to glve an
lndependent ant! unbtaeed asseeBEent of the technlcal
merlie of the A.V.Roe Canarla Ltd. ' ProJect tY'
vertlcal take-off alrcraft. The AVRO CAI{ADA
proposal le the dealgn of an atrcraft 1n whlch the
ingine aad alrcraft etructure are lntegrsted so aa
to-gtve a 1ot alrcraft velght per 1b- of thrust and
a lJv drag per sguare foot of frontal area, maklng
lertlcal iake-off and auperaonlc f11ght poss1ble.
?he iteslgn le baeed on a ner type of engtne rhlch te
rholLy enclosed ln the alrframe envelope anri 1s a
radlal flor gas turblne. ?h1s engi'ne 18 I gas
turblne of the type re nor knos of rith 1ts axls at
rlght angles lnetead of ln 11ne rlth the plane of
f11ght.

?hc englae therefone beeomee a large dlameter,
relatlvely thln rotor carrylng the compressor and
turbtne blades, and the aanular combustlon ehambert
rhtle tbe compresBor and turblne etator8 8re flxed to

. the alrcraft itructurc- The ecglne ls double slded,
that le a complete compreaBor aad combustloo Bystem on
the top and.bottoro rtth the rotor atructure tn betreen.

. The hole formed 1n the centre of the alrcraft 1e used
for accomrnodatlng'the p1lot etc., and for feedlng the
a1r lnto the comPreaaor.

The reBorte lseued, by AVRO CAIIADA on ProJect
' tYt, have bcco aaaJ,yeed and det,all cheeks have been

made of aome of the more lmportaat aspecta of the
deslgr euch ae etablIlty, relght and drag. Amendmente
have been msde to the deelgn ln the 11ght of these
checke end aleo to make the alrcraft an operattonal
ftghter lnstead of the research etrcraf't or1gl.naI1y
proposed. Sectlon t of thls report eontalns detalLe
and an appralsal of th18 flghter.

The perfornance aad regulrements of the alreraft
. glven 1n Se,ctlon 1 together rlth eoglnee of

eontemporary deelga and at the same etage of
Cevelopment as the AVRO CAHADA Radla1 Flow engtne, have
been ueer! to dlesigu a comparable f1ghter. thla deelgn
aad lts lechnlcal detatLB are glven ln Sectlon 2.

Eectlon J contatns a eomparlson of the tro' deetgae, partlcularly the features clalned by AYRO
CAITADA ag ree1l1ng polntsa of thetr alrcraft.

OnJ.y oni'lroportant dbmParleon of the two
deelgne has beoa omltted, tbat of the coet, slmpllclty
aad eaee of productlon, ae the rrltere are not
eompetent to deal rltb these polnts fu1ly.
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PROJECT 'YT

-1. I@,.
ProJoct tYt 1g aa ilroraft propoeod by A.V. BOE

cAnADA LrXIr0 potreTod by a rad181 flw gBa turblne'
fbc cnglne and alrfrauo are cloaely lntegratod, the alr-
fraoe belng an cnvelopo around the engtnc. Thls glvoa
a plan forra of the ttng! rhlch ls roughl'y _otrcular.
Dui to the hlgb thrua/relght ratlo vertlcal taxe-off
and landlng are poeslblc.

81ncc the lnceptloa of ttre ldea ln a papcr
rProposal for r Oas ?urblnc Propelled llrcraft of
Clrcirlar planfonnt by J.C.I, lrbst and T.D. Earl 1D Aprll,
1952t a brochurc and auncroug roporta have been preparad
glvlig tletalle of tbe atrcraft. . ?he deecrlptloa that
iolloig 1s thereforo brlef, aervlng only to famlllarleo
onc rlth tlre cleelgn.

2. Deelgl DegcrlpttoE

Flg. I ahora a genera3. arrangement of tha
atrcrsft.

fhe alrcraft 1a bu11t arou:rd a rad1a1 flol double-
slded gaa turblnc. Atr lntakca are posltlonedl on the
top and bottoo sulfacee of the rlag and fced alr lnto the
oentre of the dlacr the alr then flme radlally outrarde
through tho coapreaso!, coabuatlon aad turbtne etag€;.
Ovcr the forrard portlon of tho rlng tbo exhaust froo thc
tprblnc omerglng at thc perlphery of the cnglao 1g collcctcd
and erpanded 1n nozzlcg to atmospherc, the aozzlea faclng
aft at docreaslng ang)'ca to the Ilne of fllgbt. The erhaust
from the back (45 ras) of tha rotor 1e erhauated betreeD
apl1t controle glaocd at tbe tralllng cdgc.

Tho pl1ot le mateal la a cockplt placcd la thc
oentrc of tbc alrcraft and !,aa a vlel forrarda through a
oonventlonal canopy and dornrarda through an lnverted
canopy. Falrlngi rhloh are contlnuatloae of tht oanopler
houaa the four polat landlng gealo

lhc atructutc of tbc rlng la bu11t aror:.nd thc
englne and 1e coropoaod of radlal ilUe and the thlclnesa of
etructure ta ueod 8s lntegral tanka-

trln flng
ta thc Jet atrean.
artcrnally.

and ruddere ale fltted! to tho rlng tlpa
Ite Blue rfay ales1leE are carrlcd
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1. fntro&rctlon
ThetypedealgnatlonAYaoTe4rE,e.beenusedtocover

the clee1gn of a-n-alrcrait navfng . ci.p""able pei'formance.to
ii"l*t-?it 

-ana the sare openationa3. requiremente and' nllttary
1oad.

An endeavour hag been raade to roake the deelgn
cowentlooat aoa-avallab1e tn the eare tlme ecale -as lto ject
iit. itre engtnee uged. are the Bolle Boyce 88.106 allal flor
gie- tur!.bineg In:.ch ane 1n the aauoe state of developuent as
[ne .lvao cAI{ADl rad1aI frolt cnglne.

ftrls aectlon contalne the deelgne of a trin enginecl
and'aetnglecngl.nealrcraft.fhotrlncnglneaircrafttug
bicn eraolned. ti aetafl aa 1t rae.appreclated that the uelght
p."-fU. oi tnou"t of tbe e1ngle cogfne alrcraft could never be
6i-fo" ai ttre trln englned alrcrafi, due to a flred retght of
plfJt, ogulpoent and, irgamnt. A d,raElng of the 8ingle engine
iircrift -nai been lnclud,ed to abon the form 1t nould take.

the coet of the alng1e engine alrcraft nould'
bbvtously te teae than the ttln englned alrcnaft but ae
gr""i""iiy stated, re are not concerned clth the relatlve coete

2. Deeign DeecriPtlon

2.1 . Slln Enqlned Alncraft.

theAVROTZt+taatallleasdeltaporered'bytro
Bolle-RoJrc€ arlal fion B.B.106 englneg o!- t5,O9O 1b:- 8'1':.
iiit,fe tLrrret iltUout rebeat and 21 ,BOO Ib. 8.L. g.T. ritb
ine"i to 2TOOOOE. A goneral arrangement -d'raring 1s ahorn
on ifg.t. -fhi engfnea are 1n a palred underelung nacelle
tenealn the rlng aI ttre alrcraft centre l1ne. the englneB alqe

in8ila out"ara it tUe fnont and. a emaIl bo(v 1s fltted betseen
iiiE-inein"s, ttr1s body dlvldea ths lntakes. ,1he intakee are
fittia-iltb-flape Juai lnstde the ltpe to enable the lntake
slze to te varfld, iccor"dlng to tbe forrard sPeed of the
alrcraft.

Tbe 8@II body 1s flttcit rlth a Prone p1lot poeltlon
and opt1cal1y fl,at curfacee are blended into the contour.
tbe a-trcraft rad.lo, I.8dar and, cqulpment 18 cal'?1ed 1n thls
i*""""i"ta uoEv iia 1 amll. rorrara vlenlng eearch radar 18

fltted ln the no8e. The PreBsurleatlon 1111 be obtalned' by

i"pefts off alr iro* the 6nglnea and' the ser'\rlces 1111 be

c16t!'1ca1 or etored alr.
. Ihe rlng ts of cropped' ctelta' planform nltn 5Oo

areep on tbe ru"aios eage ano i+3 tnrcx' .A mderate\v 1ol

".p""t-ratio 
of-f .il f,aE Ueen c'hoeen to glve a falr1y 1o1r

lnduced. drag eubii6i"iify yet keipln* thE.raYe drag reaeonable'

lhe delta planforrn provlde" u "tfii Etructu*e at a thicknesV
ctiora ratl; of 4,{ u-ttfrout undue nelght penalty'
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Control le by treane of elevons at the tralllng
edge and for Iou speed, contnol deflectors 1n the Jet plpe
are ueed. In order to glve a r"oll1eg mment at loa. apeeda
a1r ie tappd off the englne and exhaueted through outlets'
at the rlng tlps. A elngle f1n and rudder 1s fltted of
oonventlonal for"m and carr'les a falrlng at the tip rblch
houeeg one of the ehock absorber unlte rhlch the alrcraft
atands oD. gnall flIIets on the undersurface of the ulng
elther s1d,e of the onglnes bccomrnodate the otber trio lega
of the tripod Btandlng gear.

lhe alr.craft etructure bas been'aaeurrcd to be
l1eht a13.oy slnce at ll = 2 (approxl@te top epeed,) the
effecte of aenoQrnamic beatlng on tbe atrengtb ehould, b€
al1ght. Tbe rlng atructu:pe cornprlaes of a front epar at
1?1 of the ohord and a rear apar at 8O,e of the ohord, the
lead:l.ng edge 1o a rDt ahaped bor fltted, to the front epar
aa a unlt and. the rear apar carnles the eLevon hlngea.
Cootlnuoua tlp to tlp ehear nebe are placed, at rlgbt angles
to the llne of f116ht and pltched at appror. 2 tt.
lntenrala. Four canted. rlbe ar€ flttecl one at the lnboard
and outboard of each caglne, theee rlba ar.e broken at
the Jurctiona of the atrear Eebs. Tbe skln iovenlng 1a
a gandulcb of 

"o31.rrgated 
plate runnlng elnnrlBe rlth a

top and bottom sk1n. The rbole of the rlng fron the
leadlng edge to the rear ebear reb 1s bu1lt as an lntegral
tank-

External rlbe matchlng up rlth those ln the Elng
are ueed for rcuntlng the englnee, The falrlng betueen
the lnboard. rlbe of each englne forme another fuel tank.

The tnboard r.lbe and the external rlba cnd at
the front of the englne compreaaor caslng and mounted onto
thege rlbe le the rear bulkhead, of the forlard bo{y.

Provlslon 1e made to carr:f one Blue Jay mleelle
erterorilly at each ring t1p.

2.2. glnsle BnElpe Alrcraft
Ihe layout of thls alrcraft 1s ebDrn on F1g.2

and ut1lleeg one Bol,la Royce BB.i06 eaglne. lhe englne
1s P1aced, above the rlng rlth the crer conpantment
formlng the bottom of the lntake. I'be nlng area trag
been reduced to glve a comparable rlng loadlng to thettrtn gnglned, alncral-t. The atructure and arnangement
of the p1lote poeitlon, egulprent and controls ts on
e1n1l,ar ltnes to the trln englned alrcraft. -
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