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On Fig. 11 the increasesz in thrust and consumption with
rehe-t ere plotted, snd it is suggested that if these are used with
Fig. B a good first spproxim=ition o the true performznce will be

ocbteined.
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greed a more deteiled set

more date, znd s czloulsting mschine, shiculd be made to produce &

finzl performsnce prediction.

GENERL COBCLUSICHS

(1) With the excepticn of the height of the last stage com-

pressor blade, the present dssign oppears to be zsro-

(2) To get the proposed thrust, the muss flow must be in-
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0% (spsc. thrust 351/1bs/1l/sec)
In partthis may re-uire lengthened bludes, buat it is

zlieved tket probebly hzlf of the incrsuzse cin be wcco-

modated by an increzse in Mach number on to the first

(28) The performence at high flight speeds is gocd. In the

tropopzuse reheszt is effective.

D. L. .{ Ordeuc
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3.0 SEARTLITY AN GOMTRCE
- LY : 2
Tn the first (3.3C. 1) comrlzte squationz of =i tfsn arm s2% up
~n* the rathod of attacking the probiem is ontliinad and ;n *“e geenand
(o, 2Y mumerical scluticns are nreaented, Arrrowimere rivetives
ora W<aﬂ and varied cvar a wide range Lo atodr thal =, Mach
i . = 4 . ¢ o7 B
Aaphers 2f 0,75 and 1.5 have been cengilarved gv 3.7, s-d 0, 000 £,

In the third (3,30, L) a 3izrlified arrenach iz zloptad aiged
at gtudring the various modas inderendantly of cne atothar,  Nunesisgd
13iutions are gnmparad Wwith numecical aalutisrs by the foil aervatlons of
motlion davelened in the flirat rermrt and seveersnt fa g, Thn zii0e
tinng akow waricue modaz.

t3 wamarmnshiv

{a) 4 nutation, a gyroscopic escillation whier
Asmred at ordinary or hish forward sreeds and of very smal
at 3lov agpeed.

N
3 TRODNRAS ]
1 amplitude

showing normal damping

() A gquite ranrid subsidence 1a the vertical wvelscits =sriurie-

.

tion,

{1) Twe verv glavw zubsidences, one 7ervw alon iiyeepenca,  Thy
31w divercencs 1z 30 very 2lcw tha* it 13 izma‘#riz?.

& faurth report (S.40, 3) Seals exclusively wiith inz srvweacanla
crclllenion or mitatisn ard 3rowa *hat it fa imroagihia re osvcitae a
nutation ~7 aprreciabie magnitude !n the 3tatic cmsa,

Finally a report by Or. 2, Bull showine the rexronze *~ aten
inout functions evaluated on an analog computer {2 nreaentad, Those
reanlts vwere obtained with an ﬁndenenﬁantlv eatimz ted 2=t 57 deriyrtives
ard shov gond acreement with the conclugicne of the setond rers~ht, The
orincipel darivatives are arain varieu over a wids rance, and thair

affects confirmed,

Twe notes on contrsl are glan avsl
first i3 a brief axamincticn of rates of ro
the gecond eontrecl angles f~r turns to ward
~egronee tn fullv crrssad centroiz with various ancants ~f neozcive 3tatin
mzrzin hes alens been examéined for aome casen. 4t nl, subtzenmis amend s
J.I. "ercas back” angies [(counter-actian ‘- g teo rocedive

mergin when nitching) heccme guite larze but 3his ia )
bln,

upergonic zrsed arnd in
L]

""n-ﬂ

abla (3.4, 5 a=d &), The
;A
1]

g' are evaluated,

v

Ly tn he aguente

‘9

A mararardum on tho peozition ar Mareh 1. 18457 sum

3ftuaticn,

LY 2. ‘ -~ e~
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3. TECENICAL EVAIUATION

3.5 STRESS ANALYSIS

The main emphasis in stressing has been placed on the2 rotor
assembly and main body structure as being the componenta having the d“eﬂtes’
bearing on accurate wiehgt estimaticn and effect on engine poriw"ranc. The
rctor is dealt with in a cemprehenszive rerort (Stress 13 whinsh aveluztes tha
stresses and radial deflections dus to centrigugal fareces and azxaumed tarp-

Afant. It alzo inecludes a theoretical analvsiz ard numerical

eratiurTe pgran
of rotatien, iue

eslculations to determine the deflections, out of the plane
to msnoeuvre, A rate of meroceuvre o’ cre radfan pAr seconc hen been ansvmod
n the nnmeriﬁal cal>ulation: A detailed study (Stress 3) of tre protn-
1 bearins rail stregsaes has been carriad out ard andorgad
Aok den Cerporation (makers of precizion ball bearinga}. 4 haa !
own that ar average bearing life iIn excess of 6300 hcurs 1is ob*a

The main body structure repcrt (Stress 2) shcws the derl
the ribas at critical engine staticns and stresses urder meximm enc
nra2gauresg, work is being carried on at present on the sffect of eir lo-ds
zn rib ard skin stresses, However, since these loads are, at the mca*,
oniv abrut 108 of the engine bursting loads, it 13 anticinated tna* e
w11l have little effect on the strength of the atructura, A arsiimi

nvestization showed that the air load distribution followed very clcselv
:“n welirht distribution se the large bending memenis found in cenventi

wine gtructures are nct present in this aireraft.

[ CUEIR PN

[

Prelinminary wcrk has alao been done on tha twrbine and ceprre:anr
blading, and the atrasses and deflection of the uncdercarriage due to Fil-Rt
and landing loaus.

L.l FREE FLIGHT MCDEL

A 1/10 scals revresentativa near-free flisht rexcte-comt-c!l madel
witk all ﬁer*aes of freedon excerting sideslip and forwvard 7alueisy haz
ceen mades d qualitative sassessments of the ecntrol recsrcense ard ohsrmct
erﬁs tic have been carried ont on a rig, mountinz the mclel in €front of a
ntor car, It proved easily centrecllable with a large negutive zaerzin, The
c:htrols wers crossed throuch 90° ard a represantative gvro was roootel by
zegns of twe srmall aloctric motorz in the medel., Thiz mooel anma ensii™ be

a4

nit in oa 3loew gread wind tunna2l on a medified roun?
freedem in sidesllyp, Photogracts are included with

X N
ine whiazh mn< gnrar Sor
&
o

3 RChEe.
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. TEITING
4.2 WIND TINNEL MCDELS
Three wind tunnel models have been dasigned:
»

1. A 1/14 scale model omitting *the alr intake but simulating the
rerinheral jet flow with air from a statie tank: with rerresantative conirel
2wfaces. A preliminary plan for atatic tasts with this medel {8 conlalned
in a formal repcrt (I/T 1). This redel iz (a3t fininhed and read: for fesving,
Photozrarks are included with the renori,

e
R

-
front of

A 1/40 scale # plane modal with
r a 10" x 10" surersanic suck-throus
7 an air flow and again the intaba
: not felt tc be wortkwhile in anv ca2e, 4 nlan Tor toats wlth
w3 model {3 covered by a third report {4/T 2} with drawisra,
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Tha outer rim of the diszk -~unz at the as Toan ie
o prator and 13 used a3z a Mwner Tow g S23t oe=al loer umiak e
with 2imilar loazs az con the 711 zals rotos T pansasant
clozaly the frue woarking Cﬁnd tions of a4 rallex, sha ghnla 3

i H
wi{il be nut in an insulatad chamber, wrich cun o2 control lad
tures at which the roller will werk in diffaerent fiicht conditions,

The front fare af the disec 13 nsed Tor 5%

th2 engine cempressor, This s24) consists of »
Tsather edgze which maintains a small zap wit™ th=

3 A
with the rotor., A special chamber tn which the teat asa’ ~in-s ave atng:ra
-

can be prezsurized and vhe rate of learx a3 well 2 mechanicsl friction
a function of deflection) will bs measurad. Photocorarhs of
32al13 assemblad are inecludad wizh this nots,

T 2 3 ~s 1 o2 h . T s m
In the prancsed airaraft the {inil 2o i
= N & N b q . . -~ A - - 2™ e w -
2.2t 3~me 30 fY, wong. I8 iz well snow PREG 4 o
re Aaflected throush veory larga anzlae airply :
~~ Dome v
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L+4h RESSARCH TESTING (continued)

with the edgas of the jet on one side. (The so-called Coands efrect).
Sinca control of thrust forces is a cardinal feature of this design
testg are baing carried ou® to investigats this extremely sinpie method
of control, Denend*ng on the reaults the possible application t» tbis
rrciect will be considered, ’

4+ seems likely that no such suitable acplication of thia
rrineinlia has arisen before anid thera 1s not as far as is ¥noum anv
svatamntic bodr of tests ¢f itz afflisriency nocr on whathar tha dafiecliions

3> praduced can te readily ceont-olledl

Jome very praliminary grall acale fesztlng has teen carriad out
12inz an air jet isaning from adlot arcund a 6" Alameter diak and deflected
areund a 0,3' radius. Photographs of a baiance riyg {uhish denonstrates
a large ground effect) and a rotating arm rig are ineluded with a brie
note of the interasting but zostly quali tative reanlta so far obtainad,
I+ sepems well worthwhile to expani and increase the scals of these testa,

o
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. EMZINE COST WORECAST

Tt 43 naturally assumad by most pesrla making a first examination of iz
sralaet that becanse of thae prviice! siza of tre angine rotor 1t ipvalwasn
‘a2 2naranug enginearing eff~rt tavins vear3 and cesting millionz of 4277 apa
‘o= nsouadal, In an attemnt tc out thinrs in persrective and to emphasits
‘o basic giaplicity whish i3 gohisvan « und which muot be reflected in

>vat = 3n egtimets of t
=rararad in rreat detall,

TAia coat estimate is neczssardlir vary lizited 4in 3zame z3inse it haa not
2% hasn nossibtle to Bt a realistic iiea of the cost of tha wnole g=2rorlane
a>r of the test bouse agnd Facilities necazsarr nor of course wiil it be
~nzgibla tn 2atimate the inevitakls Aavelopment coat. MNevertihelezs it
ravers the whole unit as designad and brcanse 1% i3 largely made un ~f

asniractnr's quotations to anginearin~ Arawings, its orobitw makes a con-

ia~

sidaranla imrvact,

Sre auzh auotetlon (the J, Brockhouse Engineering Co., (Carada T4
sivez tha atriziny fimire for crrnresszor blading atrip relisd fin
PAAT vaw 10N 2 Yan~tr, whish 1 lasz than 3¢ a blads,

- . i .
B owngine of the present Jdesizan nraiucazs ag muzh pover ag s na-evidad by
3 , - .
imvan of todav's ocurrant encincg in tha €000 1k, clas Sevanp f fhaece
-awr e avpastad 0 Sogt say AL, 00 or £150,000 on :raduction.
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Trisg gort of oroduction fTigure is contrasted wit 5
325,70 far tha proposad enzine as a cne=2ff ok of w

y O 4g lutour and materisl coat and 2100, 26 ta a *‘8 Cﬂﬂt{~;

zanevy zllowance, More than anything else this oropeoaal rerraaants ar

¢ fad 4
arfart 4o cut down on the risinz ersts which sre cocming to be fnavii-
L1y aszociated with tovelavel verformance, :

A, SIMOLICITI OF THR DESIGY

‘s Dok

In adwspet’ng thi= rrofset the basfe aimplicitr f= put

rakl Pepastast featurs,
Faraen g 41 laphpata b
A Lhe ansine
u-t*exmw;qrﬁ
tme retar, It i envis
zimple servicing operat
=~ gerarsts unit and  in
‘nrake arell and under

i Dusther aketoh 18 aizo included Shich illuziratez 2 on
underszrriare consisting o: a guadrirad gear (the lega retracting hank
Tanritadinal bheam, lz2aving She wing tioe free for fin and
"lt 3 ¥ - ‘1 Tha ? yeprranT Abves g PAaw 3 ¢ LrCY vene
aLTRApn i, VRS Mgt sHranT. St g LaYr 3 = e
ava) lablie,
ad N St Al ,“‘{,K'
“'\r\ -
1. Thz spacifie ceat In trhruet rer dolilar or £ gharling looka verw
oo,
7. It ‘=z a guitable ghare to flv ani dovetalls inite the asimele
asrarl-na which pbaas been deafrned, giving it verticnl tave-off and
tzndirs, sveo srablliization and excenticnul rerformance,

BEn DEaReTGa Tas dopslaning

1 3 seme sultadle lor awmemiaag

hanan not 3F%and Bl lding of tre basls engine, Rie ~patine 20 the

et tan erarter, whiech doez, 13 tha agrlisgt nesasaity. The comnraassr
1adins rar wign ha tapted at gmall difaratar in a hizh o 0 fad *
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At the same time ithe be3t arrancemantg for contrels, un*or”ﬂnﬂinr@ and
iatulks and exnaust systems - which are sbont all that la laft of *ho
gercnlane = gzhould be further studiad, and the variou:

zarried on with as quickly =3 pcszsitls,

TE8Ls ADYERFRS

qe R

foarm a:

It seems right to desigcn the firsi airecraft of such = ﬂﬁ"°‘
a3 a regearch jecb, It has deliberately been kept small with this In

rind althongh ths gsize of the ccmpresser blading indicates %hat in this
stza the engine i9 amaller than the optimum fer the layout,. Again 1% iz
gin

2 TRY 08
Py

refnted cul in the engine rerert thet in a larger size the eng
laax aramned Tor comrresaicn ratio = that ia it mey bte noasil
Flow arna dirensien {4hickneszs: morn than Lhe
.
\

teswacan Yhe nr‘ ned res

- \
4 LS et bel o DA o o o
vher ~ -l

radinl length of the ancins, Fual cansncity will {ncranns

AT the linear dimension but ovearsll thrmzt/weishe rado msad o7 S0 m=ans:

ve axcectad fo fall linecariz. The milltary eole which the iYype ¢¥ niv-
1ish must not however be lost 3'gzht cf and t guluabl ity

sral’t can accomn LR
of the layout for armament and radar installation oughkt to be emnzli-erad,

-

Tha provosed alrcraft could without Jiffieulty and vt
ren~formance be armed with four of the latest L.?. HeVa

uith o laving radar, and a lsrre asalvo (20
mockats, Jith an arm mfﬂ* like ¢hie [tke in=te
tiren 17X 1t, Y zuns are 137 1h, each. roclke
trat wvhat we hove ceonsid e*cA a miniaur size
firnter viewroint, Aliernatively, it 12 su ted thet euldad micaites
{tar instanne Faleons) can nesalh v he 3t.rve d in tha 1zrén arace *:ven

& ¢

un vo armunitisn boxes and rockets, Drauwings show!ns the sugges*er
{nztallations are avs A3 a “ransonicesupersonic Tirh-zr of

ila
T, paxdmum dimensiont and haviny vartis2gl landings arn? teirpmatt

o

thiz gireraft sheuld heve an exraertionnl abdldter, and eould bae areprcs
Teem G’Wﬁ*ﬁ anrvhern, T4 zeuld, ‘'t iz gugge gter, wwen he garnled e oas
‘1 a subrardne,  Furtharmame, (for rocd pegaure) in a4 sevencive weta i
B gt bﬁ hald thet an sircralt that aam rut dowa almoat amTuiera can

te3 returr lourney fuel to be brouchy alane in a bowser aftar a 'Wereadt

Tanding. For farrving, extarrnal tanig are not excluded, er axtorril =irecrn
tanve ror increased combat rance,

nallv, it i3 obvious that it wculd be ver¥y nice to make a crart ‘thet
w’u?i tak»-c £lat., It is clearly possitle to ackiesve thi- by *ﬂkiﬁs
~ad

nae of the ao-called Coarda affant; b2 la=ge ground affect ansenie

th i1t reinforces this claim, The octentialities and means for 2one

trrlling snch an aircraft rerain to be werked osut. It sesms= the® tre

"unstickins” of tra jat by intraducine air at its low cvregsure ald
1

=9*’r-f°c“a*;su which mav heve considerable tossibd

]
it

Z? a

to the constructicn of the hich performa=ce al

itrkcut vrejudics

2 Ay 2 e i Nk s
now alroct designed, here 13 a aldelins whinh should ke fsllowed ur wish Treel
RATE,
\cr‘v- b O R s i e i




COCKPIT

TOP STRUCTURAL UNIT
ROTOR UNIT

BEARING RING

BOTTOM STRUCTURAL UNIT
INTEGRAL FUEL TANK
BOTTOM INTAKE SHELL

10
1
12

4

TOP INTAKE SHELL
COMPRESSOR ROTOR BLADES
TURBINE BLADES
COMPRESSOR STATOR BLADES
B80TTOM COMBUSTOR
NOZZLE GUIDE VANES
EXHAUST NOZZLE

—A.V. ROE CANADA LTD.—

maLvon ONTARIO

BASIC STRUGTURE
EXPLODED VIEW

onasw ov [ sarr Joearme ne.

> Gon] sar g | SK21146




%ﬁ (1) UNDERCARRIAGE IN EXTENDED
| POSITION
L
o (2) UNDERCARRIAGE IN PROCESS ~*

J RETRACTION
(3) UNDERCARRIAGE RETRACTED
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POSITION
(2) UNDERCARRIAGE IN PROCESS Ol

(1) UNDERCARRIAGE IN EXTENDED

RETRACTION
(3) UNDERCARRIAGE RETRACTED
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