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COMMONWEALTH OF AUST~ALI\ 

DEPARTMENT OF SUPPLY 

In 11pl' rr{tr co 

!'inO LOR M R &TR £T, 

fiSHERM N'S liE .o 

1). 

2 j p{t \tloo 

• 

8Ml'ekr7, 
J)epariaent of .ur, 
CAJ!!El!RA• &.O.! • 

.URCBAft IISICI PROPQSID BX SQJ.LDR.O.L. WAIJ.g 
ftNJil!ILM 8T1JI![ 

Tov abcma refuaoe eoqbt of the Depan.ent ot 
8uppl7 aa 1Jlnetip111on ot the t ... 1'b11U7 ot a new a1ro:.ran 
deaip propoee4 'b7 8qu4roa Leaar Waller. !be aatter wu 
reterrea \o A. R. L. and Sq11&4roa Lea'er Waller wu inhninH 
at thea• Laboratori• Oil 26th .April. 

?. . I attaoll oopi" of ou.r teabaiOal ~--· • 
8qua4rcm LM4er Walle' e propoeal . I th.1.Dk t heM rtMrb oaa 
'be t tel ap b7 the oonolu4.iJ:aa ~ whioh I quote• 

"!t We •t.e"e it ie ODl7 poui'ble to • .,., ill 
nw ot the toregoiJic raub, that there cloea aot ae• to 'be 
arq o'bnou. ~o abantqe in the propoaal onr 
•78,_. o'btain1QC lift 'b7 cl1reot azial aooeleraUon ot a 
TarUoal jet. 

o.o.Deputy Chief Soientist 

(!.P. C. LAWBEIOI) 
C!Ilfl 8JP qlllft'FlUI&!!f 

IJ1/~ Your Tll3/2/29 of let April, 1966, retera. 
I~fJfbelieved that no fUrther actio~ is required. 
;...., -f)~ tp 

' .. fJt,- ~~-;.,.,. ~r· 
. h .r/V' ,_,.,., cv-

P. Ao 

(C 

J5.~~~-
9<!-"..-r . 'i)llv '!}~~-­
ca~ ~.. /I ~1J}) 

(T .F.C.LAWRERCE) 
CHIEF SOPZRIBTENDENT 

' 
FILE 2XAMIN&O 

FOliOS !f. TO~<Z__ 
I • 9-=: ---

'11/ t, u __ 
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De~ Sq dron Leader, 

t1nny thanlm for oant11M o copy of 7()Ur 
;pntont c1fic tiona ana acbematlo drn~ of ,-our 
vroo <!eaign. 

I under t nd sa Lemire of Acro!CluticBl. 
a e U:lbo tori a io eznm11'11Da J'C)ur propo nla 

ana is 1D th oouroe of pre iDa .roport . 

Youro ainc rel.7, 

''It/ 
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' 
' ~rom: Squadron Leader C.L. JALLER 

J .c. VI!SDOU Esq., 
Research and Development 
Department of Supply 
339 Swanston Str eet 
MELBOURNE VIC 

Directorate of Establishments 
Department of Air 
Ru.esell Offices 
CAli'BrnRA ACT 

1. As requested by you, I send herewith a copy of each of the 
patent specifications and the sche~~tic drawing of ·~ vroc design . 

2. I stress that tee drawing is only schematic; optimum 
dimensions , emLpes and ~rr~ngement of components etc. can only be 
determined after the deei?n , operating requirements ana efficiency 
of the air ccnerator (fan) q~ular aerofoil arrangement have been 
determined. I have therefore suugested to Mr . Kerr and Lise 
Lemaire that tho aerodynamic fe~sibility study be limited at this 
stage to proving - or disproving - the air generator/annular 
aerofoil concept . 
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COMMONWEALTH OF AUSTRALIA . 

Pat~nt Offici!. Ca11btffD 

Notification of Lodgment of Application for Patent 
and Acknowledgment of Documents. 

Application 

Application for plllent with fee stamp affixed. 

Declnration In support. --
Provisional . . l i Cop 
Complete Spcc~6cnuoo ....... sbeeu w th True y. 

Drawings ................... =.,ibeets. wi~ True Copy. 

Certi.lled COJl.Y of basic speciftcatlOJ:!: 

hsu~d~:~=~~~i.~.~~~~~:s~? ...... =: ...... ~ ... ~ ........... ~:~~if.~~~ .. ~ ......... ~~.:~ .. 
u~., / ' a ( t-t .... t.L..~~~ ............... : .. 
~ • J . for c-1n- o( ,.-.. 

10)~1 " · 
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CoMMONWEALTH OF AuSTRALIA. 

Patents Act 1952-1962. 

AJN 
Pateot Ofliee 
r .. Stamp 

ben 
$4 or $24 

Form I. 

APPLICATION FOR A PATENT. 
I CORDON LESLIE WAI.LF.ll ,nrr .................................................................................................................................... .. 
~ (Uoe BLOCK kttcro.) 

......................................................................................................................................................... 

of ... .... ................. ~~.}~:p~~~~--~'Y:~~ ..................................................................................... . 

.. . . . .. . . . . .. . . . . ... .. .... . :P.~ ...... A~.~ ~:,;.~ ...................... ....................................................................... . 

hereby apply for the grant of a Patent for an invention entitled .............................................. .. 
ADtCRAFl' WI TH ANNULAR AEROFOIL ........................................................................................................................................................ 

························································································································································ 

address for service is ...................... ~ .. BJ).QY.ll ................................................................... . 

························································································································································ 
Dated this ............ .I.'R~J.:Ut ............. day of.. ....... f.~Qr\,&cy .............. l9 .. 66 .. . 

To: 

THE CoMMISSIONER oF PATENTS. 

'This fonn mull b., a<cOmpenied by ci~r a provisionallp«ification (Form 9 a.od true copy) th fcc of S.f. or by a oomplcta 
apccifiation (Form 10 and true copy) with f~ ol 524. 

S«tion 34. "34.-(1.) Any olthe following peNQI\1, whethu a British aubject or not. ~y make an application for a patent:-

(o) the actual inventor: 
(6) the usian~ olthe actual invmtor: 
(c) the lc1al repruent~tive ol a d..:e.sed actual inventor: 
(Jl the lcaal rcprtl'tnt4tivo of a d~ued anognrt of the actual inventor; 
(e) a pcraon to whom the invention has bttlt communiated by the actual invwtor. hia legal rtprl'acntAtive or uaignco (olthc 

actuol inventor, hislepl repteRntJotive or 411$igncc i• not re.ident in AuJlrelia): 
(/) the anignce of auch a legal repruenlllove •s is !iJl'l<ifoed on poragroph (c) or (J) of thia sub-sectoon: 
(/o) a penon "ho would. if a patent were 11rantcd uporo ;on oppliCIItie>n ltllldc by • pcrsoro referred to in .,,~ oltloc precedinR 

PArAfl't«Ph•. ~entitled to have the patent auigned to him : or 

(I) the agent or attorney of • penon referred to in any of the pre«ding po~rosrapha. 

(2.) T wr , r more peltons may m.ke a joint applicooon for • p4Lent and a patent may b.. fr&nl~ to them ioontly. 
(3.) An auign« ol a part inter.11 in an invention may moke • j ... int application for • patent with ony nl the fW'roiOIIt referred to in 

sub-aection ( I.) of this oection and 1 patent may b.. aranted to them jointly." 
AJ.dreu/or Smlite.-An address for service in Atutnolia at which documcnta may b., tcfYft! on him r><rao•ally or on • puoon 

tpedied in the form on his !Kiwolf mUll IK 1tat:cd io the application by the penon t'<lmpletina the lorm. 

A penon may. by notice in writ ins lodged at the Potent Office. chanac his addtesa for oervi<c to on addrua speafitd in the noli«. 
Nan.-A dc.daration must« loclaed !Kfor~ acceptance or the opp~c b.dc of th" form. 

... 



. .. , ~ - , .. 

: NOTE.- rt a d.duarlon in fonn 7 i• no!~ ot<d at timo ollodgmont ol tho appll<arlon, 
it must ',)e lodged before acceptance accompanie}t~~e prescribed fee of SOc. 

f Cor-.tMONWEALTH OF A usTRALIA. Form 7. 

Patents Acl 1952-1962. 

DECLARATION IN SUPPORT OF AN APPLICATION FOR A PATENT OR 
PATENT OF ADDITION. 

In support of the Application made by .... ... ~~.~J~~*;.~ ... r(~g~.; .................... .. 

........... .. . .... ····················································· ··········································································· 

for a =~ fo r an invention entitled .................................................. .............. .. 

Airornft with Annule~ Aero£oil ......... .... .... ... . . . ............................... ............................. ................. . 

• • ••••••••••• • • •• • 0. •••• • • ••••••••• 0 ••••••• •••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I. .... ..... . Cordon Leslil'! ','/s:\ller . ......... ,. . ...... ··········································································· 
of ....... . ~6 . 1.-lolbOUl:IlO .A:ve:o.ue,. .. Da.akin,. .. A..C •• ~ ............................................ , 

do solemnly and sincerely declare as follows:-

!. I am the applicant fo r the~. 
(or, in the case of an application by a body corporate) 

1, I &A" e~t~ari!ed by .................................................................................................... . 

~ r ~ "' fl'&tent l a apt1 t&aAter t e t 1 f ll~t· pa VA 9 a IQA 

l:i8~aU. 

2. I am the actual inventor of the invention. 
(or, where a person other than the inventor is the applicant) 

~ . . -······· ··············· ································································································· 
~ ....................................................................................................................... . 
................. ... , ............................... is t-he aetttal irh'eAtat' ef ~e iRvetttiaR· 

d *' ~ h' L I at:A eAtitled · . l _1 '- L aR t e 1let9 ttpeR \/ teet ~ 1~t1t-eu ta fRfttte tne 

~· 

.. 

Declared at ........ J:t~tl:\~~~~.~ ........... thjs .......... .f~~.~~ ....... day of ............ ~.~?.~~:9' ... 1 <fo.§ .. .. 

To: 
THE C o MMISSIONER oF PATENTS. 

(Signat re of Declarant.) 

(IMPORTANT.- C;oss out inapplicable words in the above Form.) 
11417/6,.-9/6S.-S,OOO. 
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.-

I certify that this and the following 

6 page$ are a true and correct 

.~~~~ .. ~~ .. :~~ . S\1. ~.~.~~:~~.~.~~~.~: 
...... ~ (Signature. ) 

FORM 9A. 

COMMONWEALTH OF AUSTRALIA. 

The Patents Act 1952-1962. 

PROVISIONAL SPECIFICATION FOR THE INVENTION ENTITLED:-

He1 e insert 
Title of 
rnv~ntion 
as in 
Applica tion 
Form. 

·~ ... ··············· .................. ············ ...................................................................................................................... . 

AIRCRAli"l' WITH ~":AEROFOIL· ..... · ·· ................................ . 

0 -·· 0 ................................................................... . . 

The invention is described in the following statement :- ................. . 

....... This invention .. relatee to an airore.ft. with an annular 

aero.foil ana assooi.at od components to o.chieve vcrtical "a.nd .. .. ..... 

t ransitional night and.."lo effeot nie;ht oontrol. 

Present" vertical lift- ai:rcTa!'t use nerodyna.mio lift .... 

and ocnsidero.ble dom1wams· ·thrust or usa 1119.1nly"d0i71lwnrdS' thrust 

to achiwe vertical ·~.nd trs.nsi tiona.l £lignt • They· a.lso .. use 

flight· ·crontrol "B'Jstama .. -th.at mai:nly raly .. for their a:f'f'eot .. upon .. a 

raa.otion·· obta:ine-d···from"the ·ambient ··atmoaphere•··.. .. ...................................... . 

.... It is the .. object· .. of .. tho .. ·invantion ·to si vo .. ·a.n .. aircraft 

t ho 'Mpabili'ty"·~r · ti'U.et aining v ertical " nisht "rind o£ achieving"" 

transitional· fiidht "'by--1Da1nly ·a ·erodyn.a.mio l'itt ·e:nd to" provide· .... 
I 
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·. 
,, re~ for effect upon roaotion obtained from the nmbi ent atmosphere . 
~ 

This is aooomplished. in the ·tollowine mannor: -

An airor a.rt \71th a body whioh my be of circular shape 

but the bo~ as a whole io of a shApe capable of ganeratin8 

aerodynamic lift. Located .in nnd oonoontrio with an annular BaP 

in and around the top of the a.irorni't i s an annular aerofoil of 

a section which gives a l aadiD5 edte·around the inner oiroumfcrenoe 

and a traili.DJ cdgo around t he outer oiroum.ferenoe of tho annular 

aerofoil. The upper aurfaoe of the annular a.er ofoil i s exposed 

to the ambi ent atmosphere and tho lo~or ourfaoe fnooa do~~rda 

into the body of tho airora.i't . The annulnr gap between tho 

trailing edBo of the annular a.erofoil and the outer oiraumferenoe 

of the cavity in which t ho annular aerofoil is looo.t ed i s oapablo 

of beinc olooed or being vo.riod in size equnl~ or unequo.lly 

around tho a.nnula.r gap by selective and controlled movement of 

suitable vnnoo or shutters. A similar provision ~ be made 

!or the annular gap bet ween the leading edge of the annular eerofoil 

o.nd the inn or oi roumferonoe of tho oo.vi ty in which the nnnula.r 

aerofoil io located. The annular aerofoil is attached to a 

diao or parti al disc located within the aircraft and below, 

ooncentrio ond parallel with the annular acrofoil . Tho annu.l.a.r 

aor ofoil ~ be cupablo of oontrollod porpandioular movement 

relative to the dioo or partial diao. An annular chamber with 

a oontinuouo lipped aap around oaoh of the inner and outer 

circumferences of the chamber io located within the body of the 

aircraft and conoentrio lvith the annular aero£oil. The lips 

of the gap around the outer oiroumforenoe o! tho chamber faoe 

the l eading edge of tho annular aorofoil. Thie chamber nnd 

tho lipped gnpa around its inner and outer oircumferenooa are 

respective~ and hereinafter referred to no the inner throat, 

t he inlet o£ the inner throat and the outlot of tho inner throat . 

A similar ohnmber but of larger inner u.m outor oircumferonoes 

is looat od within the body of tho aircra.ft and oonoentrio with 

the mmular aorofoil. Tho lips o! the eap around the inner 
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circu;'ll'orcnce of tho chanbor r".co tho trail:ing cdce of the W'Ulular 

uol.'oi'oil . This chamber o.nd the lipped e;.lpEl around ito inner and 

outor ciroucfercnces aro roopoc~ivo~ ~~d hereinafter rofcrrcd 

to 1.e tho outer throat, tho inlet of tho outer throat nnd tho 

outlet of the o~tor throat . Tho inner and outor thron.to rn.:J3 bo 

capable of cont~~1 left pe~ndicular and/or tiltin~ covcncnt 

relative to tho plano of tho a.nnular acrofoil. Located in or 

ncar the outer th1·oat are vertic~ und horizontal vanoo or blades 

c~~~blo of selective and controlled rotating movcoont . The 

inner throo.t and/ or tho out or throo.t mAY bo attached to the body 

of the ai1.-cro.ft or to the dioo o::- partial disc. The disc or 

partial disc hno a central vertical nxlo \lhich io mounted in 

boarinBS attached to tho aircraft . An air eenerator or 

gcner3.toro \':'hich may be in tho fo=m of a fan or fans io or aro 

alec attnchod to the vortioal axle. Tho disc or partinl dioc 

~ have f~~ blade~ attached around and ncar ito outer 

oirow:d'cronce. Tho diac or pa=tial. dioo and a.ttao.'uncnts a.ro 

rotated by jot reaction dovioco utto.chod to end noo.r tho outer 

circumforcnco of tho disc or pa_~io.l disc. Tho inlets of the 

jet reaction devices are connected to an ~ular chamber located 

within tho body of tho aircraft and concentric \71th the disc or 

po.rtial disc and tho offlux outlets of the jet :roo.ction devices 

ara connooted to a eimilar chamber. Tho ohumber to which the 

offlux outloto or the jet rodotion dcviooo aro oonneotod baa 

outlets or an outlet around the body of tho aircraft and open to 

the ambient atmosphere . Tho outlote or outlot of tho chambor 

aro capable of being varied in sizo oquc.lly or unequally by 

ooloctiva and controlled movement of suitable vo.nea or shutters. 

Vorticnl o.nd horizontal vanes or blades co.pnblo of selective nnd 

controlled rotating movement ~ bo located acroao tho outleta 

or outlot of tho chamber. 

The production of aer~~c lift by the invention for 

vortica.i flic;ht is accomplished in tho following mannor:-
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A l o.rco voluno of ui~ is e-enora.ted by the crir 

..,one~a.tor or eonaratore, i !?- forced through tho inlet of 

tho inner throa.t, throu;:;h the inner throo.t, and throne.~ 

ond shaped by the outlet of t!:lo i :-.ner thro~t, :I.J:lpin.::'es 

on and i s di vidod by the l9o.d~ odco of tho rumulur 

o.orofoil, r ..... cooo ovor and ur.der the annula r nerofoil and 

c:...uses the :...."1:.-u.J.o.r a.vrofoil to .1roduce ecro~e lift. 

The o.c1ount of o.erodyna.r.ic lift procuced by tho annular 

aerofoil is regulated by vo.r.y~ tho outv~t of tho air 

eonerntor and/or by vnxy~ tho pooition o.round the leading 

adee of tho aorofoil .. t which tho cain mss of o.ir ir.pi:tsoa 

by controlled vertica l movement of tho ~~or thro~t ~~d/or 

tho annular o.orofoil . After po.ooine ovor nnd under tl1o 

annular aerofoil the ui.r is forced and suclccd into t he ir.lct 

of too outer throat a rod thio co~.bined. 'l'1i th rotation of the 

e..nnular acrof·oil rosul te in a dceroo of boundD.ry lo.yor control 

of the air flo'll' over the annulnr uerofoil. The air is thon 

forced and sucked thro~h tho outer thro:\t, nnd through tho 

outlot of the outer throat into the annular chor:lhor in which 

the inlets of tho jot ronction devices aro locntod. Tho 

paoseee of the nir into tho rumular chamber r:JD.y bo assisted by 

tho action of the ft.n blades l1hich roy be att~od around and 

ncar the outor oircumferenco of tho disc or partial disc . 

The production of aoro~amio lift by the invention 

for transitional fli~t is uccom, liahed in tho follov~ ~or:-

~:Ovox:ont of the aircrai't in tho horizontal. plana 

rolutivo to the plane of tho nircruft or in a. plane nith a 

aubotu.ntinl horizonta l component relative to the plane of tho 

D.iror .ft C(l.uooo the boey of tho nircraft to produce c.crodynnmio 

lift •Jtd a t and above a certnin speed of oovcmcnt in such planes 

the body produces sufficient uoro~o lift to sustain flieht . 

From nil forwnrd opeod A.nd until roachi.ne auch speed of movement 

in such planes tho aircraft is in a cond.i tion of transi tio%131 

flieht and the bulance of D.orod,yn.s:u:dc lift nocesoo.ry to euotain 

ouch flizht is produced nnd rogulated in tho manner no horoinbof oro 
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described for the oondit~o~ of vertical flieht . The t4..cnmt of 

aer~~c lift produc~d by tho ann~l~ aerofoil for tr~~citionnl 

flieht ia e loo rovulatcd by oontroll~d oovoment of tho v•~c~ or 

ehuttora provi ded to v • .:rJ tl:o oi.:o of tho rumulnr OlP bot~oocn tho 

trail~ odeo of tho annular aorofoil und the outer circ~·~renoo 

of the :mnulCIJ." C!'.vity in -:-;hioh -.. 1.0 .:umular aorofoil io loMtcd. 

~ tr~citionnl flicht :rom nil forrr~d opecd controllei 

movcccnt of tho w.nco OJ:· ch\...ttcro to lJro..;cuea:i.voly n..'ld equally 

decro:..eo the cizo of tho c..ru.ul~r &<:!.~ c~U!lco a pro..:;:rc.:.::..;ivo 

disturbo.nca of tho air.flc.1 over ,.r..d \.:!:J...:r the c.n:lulur ne:!.\Jfoil 

o.nd this c:.U!:lco a. pro.zrcs:::ivo dccrca!lC ~ t~c l.erodyna.mic lift 

produced by the nr~.ular aerofoil . .'hen nnJ. uftcr tho airor:J.ft 

re· .. chco the fomard speed ct which tho body of tho o.ircru.f',; 

produces the uo~odynamic lift ncceooury for fliJht, tho tUUlular 

gnp is oomplotoly oloccd by the v~oo or abutters. Durine 

tram>itiontJ.l fli:)lt to nil for.:.u-d speed, movement of the vo.nos 

or shutters ic controlled to pro~~cooivcly increaco the eizo of 

tho n.nnulHr CUP to cnu.:;c a pro.::;:r.;:::si vo incre~f:le in tho aorocyne.me 

lift produced ~J tho nr~ulnr acrofoil. ;·.uc.'l the aircraft reaches 

and ,.,hilo it rc:r..:lins et nil for: ....... --d opood, tho mmular ~p i:J a.nd 

re~ co~~lotely open. 

Fli~t control by the invention is nccompli~hod in tho 

follordne I:'...'Ulncr :-

Sel octivo and controlled rotating movement of the 

horizontnl vunos o:r bladeo looat~d in o:r: neal.' the outer throo.t 

mainly effcoto fli~t control of tho aircraft in tho pitching 

and rollinz pltmea. Tho vanes or blu.dco boine in tho po.th of 

a ir boin(: forced a.nd sucked throuzh the outer throat, reove::ont 

of tho oolcctod vanes or blades deflects the ~r cind onuses a 

pitch and/or roll r~~ction by the aircraft . Control in tho 

piteltinB ond rollins plo.nco my .-leo be offoctod or a.ssiotocl 

by oolcotivo 1md controlled tiltina movement of tho inner 

throat . Such tilting of tho inner throat nould have the 

affect of vuxyinz around tho annular nerofoil , the ~lo rr~o 

I 

I 
1 

I 
I 

I 
I 
I 

I 
I 
I 
I 
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by tho pl~..ne of the a..tmular a.orofoil o.nd tho :~c~ of the po.th to..'<en 
.-

by tho air bc!;ucc:1. tho i!:r.cr t:..:.·o t end tle lcoc!.in.J edge of tho 

annul~ nerofoil . T: . .:..- r:c.uld c.u...ce tLo annular a.o:ro.foil to 

yroduco ~oo.ter ~orodJ~ncic liit n~c= to lo~ost .point of tilt of 

tr.o innc:.· t • .:ro.."'l.t nd thi!l i."l. t\.:.· .• \lould c-t;.:;o tho ail:c::-<.f't to roll 

ar:.d/or pitch U)':l.:lrds an.! a.-;m.y f:::o:::1 thnt point . Control in tho 

rollinc o:nd/ or pi tchir~ pla"loo ~.:.o.y c.!oc bo effected or a.soistod 

by oolectivo ~d cor.trollcd cov~~~t o~ tho ~e~ or shuttc::-s ~hich 

nay bo .!?roviccd. to e _U!llly or U."lt.qually va...ry the cbe of the annular 

gap botvccn tho le:~di.~ cc_;o of the a.."lnular a.orofoil a..nd tho inner 

circuzafo:co:"loa of tho c .. vit:,r in which tho C!l.."lulo.r o.crofoil is looo.tcd • 

. ~o·.rc; . ..-nt Of tho Vl4"'lCO Or cr.utte1.'3 to t.i.C. ~lly Va:r"J tho Ci~e of the 

:.mnulnr ea.p Hould roctrict the <..il:i'lo'.'1 over tb.a uppc:!r surface of 

portion of tho :mnulur r.crofoil, and would oo.uoE:l that portion to 

eencrd;e h:cs aerodyru ... .ic lift . T~io in turn would cau:;o tho 

w.rcr ... i't to :coll ar.d/ o::: l>i toh c:lo.::T.ro.rdo nr..i ar.c.y .fro::J tho a.rco. 

of :rcotriction of the annuler Control in tho ya\1ing pl ana 

is effected by solect~vo ~"ld controlled rotnti~ rnov~~"lt of 

vcrtic~l vanes or blades ~ or nc~ tho outer throat . The vanes 

or blndcs being in tho ~~th of ~ir be~~ forced c.nd 3UOkcd through 

the outer throat, nov~cnt of tho v~~oo or blndeG doflocta tho 

air t'~d cc .. usos a yw.r ro.1ction by the n.ircro.ft . Control in the 

pitchinG, rolline and y~wins plnnc3 oay -l~o bo offoctcd or 

c.osiotcd by saluotivo .:.nd oontrollcl ~oto.tJ.ne t.lovwont of tho 

horizonto.l o.nd vcl'ticul vanes or bla.do:J which my bo l ocated across 

the outlct>J or outl et th=ou,j1 whic~ t~c efflux of the jet reaction 

devices !'..:lOs into tho a:1bicnt et::losphare. Such deflection of the 

offlux uould cnuoo n pitch, roll or yo.~ reaction by tho aircraft . 

FliLht control i o nsoi~tcd by such inherent ot~bilit.y the 

aircr· .ft i.;a.y po:13eso :1-s tha reaul t of tl.e crroscopio effect 

produc0d by tho rota.tin~ diec or DCXtinl disc and o.ttnchcd 

com~oncnto ~nd transmitted to ~1o nircr~ft . 

PropulGion of tho aircr~i't by teo invention durinJ .md 
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J after .. tr.:1..~~1~.~~1'1:?..~ .. ~:i~~t. ... ~.7- ..-cc~~~.~.~~C.~ ... ~ ... t.~~ ... fol.lo·.~~-c .~cr: -

................... ~:?t .. J :.·o?.. t~? ... j~t .... ~'::~':~~.;.c:~. A0."i:~9.? .. ~~-~.~-~h~~ ... ~~ ... ~.~~ ... ~sc 

dc:vic~ao Qfflu.."C. i.."'lta .. t:.o ... tlnr..ul::.r C:.::-.::'bc::. <=.!:.d. .out .to ... t.r~ .. CIJbi cnt ....... 

I thc ... aircro.!t . ... ... Tl1c .v.....:.1::o. or cli.u.ttm:s .::?rOlric.:.cd to. rc,:;ule.t.Q .. cqu:;U.ly 

or uncquo.lly. ... th.o ... ai::c. Cli' ... :tLo outlc:t .. or. .. cbca of .. tl::t .. oi.Ltlat.s .. c.x:e .. 

co leoti V?.lY .. con~.~llod to co.u.c~ .. the efflux t?. ... ~o .. ~!~.'!.'.?.?t~?.: .. ~~?~~ 

selooted outlets or o. ccloctcd mrtion of tho outlet which arc or ... .... .... ~- .. . .. 

is O~Q03ito to the dirc~tic~ of horizontal or eubot~~tial~ .. .. . . .. ·-·· .... ..... .... ......... .... . ....... ······ 

I 
ho;r;:;i.~_g~tn+. .. gQY~!;g,n~ ... ?;Q~n.?.r.9.!3: . .PY. .. PE.? o.irc:t:,-f't ~.. Such control of 

P.i~c.c.:t.icn .. 9f. ... o;"0..'-1,';~ .. ro ~- f;'o1':l .. tl10 .. 9-irc~t cq.).lcc~_tM .. P.:!:;rc~t ....... . 

l.:t<l .. bo .. :pro1>Qll.ed. .. b tho r.cquirc:d .. di.reoti on by tl>:..lQt . rc~c.t1Q.'l b.Y. .. . 

l.tbe .. ai:ccro.!'t .................................................................................................... ~ ........................................ . 

............... ......... ..I?.ro.d:J.c"tion. .. o.r. ... tbruot ... lii't .. by ... tho.. i nvc.."l.tion .. £oz: .. all ........ .. 

I conJiti ons of. ... fli,::;.,t ... n::ly ... bo .. ..-..cco:np.lia.ltod ... i.'"l. t.lJ.e .. !ollol7in$ m£Umer; ­

~~t ~reduced by tha jot r eaction devices obtuinod ~d r........... ......... .. .......... .. .. .. . ... ..... . ...... .. ........... . 
c?.!.':~~ll~ ~~ h~oinbo~~rc .~c~c::.'ibcd. ~ ~o dircc~od do>m\'lardo to 

I 9..f. . .Ij;'.9:_,~9.~.~'1 ... ~~~,g,t.9.Y. ... ~.!l!E)~~.;_yc .. 9.Q~~;t'9.g<,ld .. P.9V:~.~~t o.f ~.~... .. .. 

I .. P.9.:r.~z9nt.~ .... Y.M."lQ~ ... 9~ ... b.:J.94Q~ .. .\,:b.i9.P. ... rr.~Y. ... 9.9 .. J,Q!f.~.t~1 ... ~9;9g.:J ... Q>:9. ... ~~~.~.ts 

I o~ ... ~h~. o.wtl.~.t ... th~9.\\cn .. wn1Qh .. :c.t& .. j~.t ... ~.Q*-9.t~9;1. .. .4m.~.9.§ ... ~.f.n~ ... ~~.Q 

.:th<:! ... ~b;j,Q.Uit ... Q.tmo.Sl,bfJJ:O, ......... ............................ " .. ~···~ ....... ......................................................... .. 

•• ......... _,,,,,.,,,,.,, •• , .. ,,,, ,,,,,, , .. ,, .. ,,,,,, .... ••u••••••••••••••••••••••·••••••••••••••"••••••••••••···••••••••••••••••••••• ••••••••• , ............. ,,,,,., 

........................................................................... ,_ .. 

,,,,. ••• ••• •••••••••••••••· •••••••••·•••uo••• ••• •-••••• •••••••••••• "•·••••••••••••••••••••·••••••••••••••••••••••••••••·•••••••••••••• ••·•• ...... ••••••••••• 

Dated this . .. ...... JQ).lrtb.. ....... . .. day of 

I . .... . .... ... .. .......................................... . 

J?~bruary ... .... 1 g56 

GOnDON t::nLIE llALLER .. .. 

(Name of Applicant .) 
(BLOCK LETICRS.) 



• FORM 9A 

CO :;:oN ."EhLTE of AUSTRLLIA 

THE PATEN'I'S ACT 1 ~,5~' ·1962 

PROVI3IOU!L SF'Cirll:ATIC:f FOR :E!E IIfOT'l'IOI~ :S::ll1.'ITL3D· -

!'he invention is 1 scribctl in the follo.'rill6' .Jti.\~ement ·-

Tllis im ention rel~tes to tnc in\ ention described in Provisional 
Specification for Invention entitled 11Aircr .. ft "ith Annular J., rofoil", Provisional 
Application for ~atent No 1222 dated 4tL Febr~1ry 1966. 

The object s oi t r.is in-vention arc· -

(i ) 

(ii) 

(iii) 

( iv) 

ro ... JroYide 'l. meP.ns of v ..ryint. the amount of nerodynamic lift 
Generaced by the annular neroioil further to those methods 
describ;;d in the beforenantionecl Provision"'.l 3pecification. 

To provide means of Elit'lin ting poiTer to.bsor_1.otion by the :~.ir 
~encrator or ~ir wenor~tors d~ing the st~rtin~ cycle of the 
jet reaction device . 

To p:::o~.-iJ.a • meP.ns of making the air t=.ener tor or air gener::-.tors 
rotate lt a speed less thP.n the speed of rot .. tio:t of the axle of 
the !rise or P' .rtul di:;;c . 

l'o provitl.e means of l"iDkinu the ;-.J.ror :J.ft ca~'ible of taking off 
from and 1tm<llng on, and hwtng mobility on, land or ITF.Lter . 

Tho ouj cts of this invention are ... chicved in the follo":ing manner: -

The i~ouer t.ilro •.t tn"'y b att"".chcd to ..nd :Lot~te '· i th 'the air 0 enerto.tor 
or air [;ene:~:atoxs , or "!!a~ be .n inte;_;r, 1 .• rt of the _ir generator or air gene::ators , 
The central hub o.i t._e ai::- Gencr- tor or "ir .enerators ~1r.s "' splined. centrel bo1:e 
or.hich f its over and is cap.:;.blc of slidin;£ movouent a l ong, m •. tchin.5 s plines on the 
Fl.'ll'le of t ho 1li. .. c or .P"'_rti ~1 <ll.:~c . The sliliu:; movement of the hub may be controlled 
by tru?.OU.."\1 or/a.nd autom.-"tic means Su.ch a.utom,.,tic means mn.J' be in the form of a 
device actiY.-.teil ll.t cen·tri:ugi'.l force l11cor:_:oorated in the nub is a clutch .tlJ.ch 
mczy be en, . .£l.weu or <lisen . ed b.. I..J>.nual or/a:na ,,utorratic mec.ns . SucL aut om" tic 
m~..a.ns r..:o~ bo in t .z for..a of ~ _£,vice c .iv ted "tiy ce:1trifu._al force. 4lso ..ncorp­
orated in t.1e hub r:..c...y be - ~1 m_ta.ry or oth0r nuita.ble reduction gear 'l.sserubly. 
Located in th c$•vities in the uruler- oide of l.•l.J aircro.ft mt.lJ be ~. number o~ 
l a.nding/flo:.t,1tion L:ni.ts ~·rhich ~ be in the !or.:. of see;.h:d cylinders. rhe L.nding/ 
floatation uni ta r.cy be CPt:hble of beinc:. e:x~en:.ed to and retracted frc-m a 
per pen.:.icular pou · tion or n61U' .J!erpen.Jicul:u: position do~mr·ar<ls from the un:· er-siiie 
of the aircraft . A ':'~eel 11hic!1 L. '~ be c p le of casturinu ..:1d ? • .ich may be cr.,_J~ble 
of being ~:::xter.cled. or retr ct~::cl , ~ be ..:'ittcd to the lo\ler c.nd of each or some of 
the land.int,/flo.::.t'l.tion units , the terru " lo •er end11 meanine, th1t Je.rt of each lL'.nJing/ 
floatation unit lf'liCei1 ~ .. en eJCten2ed1 is the b:_'._.,.test d.i...;.,m1Ce ~rom the UO' creiC:.e 
of the .rirora.L't , .... ., -..n ltcrna.tive to • 1hcel <Lt the lo·rer .Jn.l o:f: e:ach or co.1e of 
the l anling/float .:l.tion units mt.;J be . ovi.1o o~Jerating on the 11 :1overcraft 11 princi ple 
;;hi ch }rovidoo • cu.:.hion of .)ressure P.ir bolo\'/ the lower end of e'lch or oome of the 
le.ndin, /flont_tlou .J.nits . rlle ,?rc.:~sure .i.r l'o:r: m:ch devices !.l .y be pro."ided by the 
ai~ ~enerator or dii ~ener~tor2 or bJ t• e jet reaction evio~o . 

The further oetilO-> of v-1.ryin_ the t.orodyn:-..mic lift of t 1e e.nnular 
aero.t'oil by t he L.'1.vE£1tion i..1 ·~ccowr.Jli.al ... .;u in t ~e follonn.; ..tiEr: -

Contr olled movemant or the hub of !;he .:.ir t.enerntor or E'.ir cenor<>:~orv 
,·.long the s_•linsd )Ort ion of the :l..uo o ... "1e ~isc _.i.ves ·.i hi.n bhe lL:ti.ts of the 
sli lin,: tr -.vel c · !l bili t of tLe :,.ub llo1 • .._ ~;te s >lined ) Ol'tion of t he .xle, e. 
n~.ber of _:>osit.:.ons at i ic.1 tt.:: !: tb r: ~ be he::lll ;.Jt tiol1cr rel-th·e to tho ...rle . 
. t e.- ch auc1 .• o ... .:.tlon the -:Jrcssure ..:.ir aencr ted. <m.:. e::q>elled by tJ.e air 
_cnerc.tor o:;. "'.ir :,en rn'!:ors \Jl oh3.:ped oy ~ ~;; inner t~o t .fL.e.... to .Jr i.1to.:0-r .. l ~n.th 
the ir aner'l.tor or <1.ir .Jcncr1tors i.m,_)inGes on a.nd i s d\ .:.d0c by ., )-..rticuL . .r 

... /2 
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position on and around the circumference of ~;le lead~ edge of tlte annul • ...r e.erofoil . 
Each selec ~ed position of the hub ;~i thin the lillli ts o~ its s'!.i.iin.,., travel alon,; th€ 
splines of the e....xle of the dii:iC or r>artinl usc t~!Us results in o.n eero-dyn~mic 
reaction IJy the annul•u wing equivalent to the a€ro- dym1mic renotion by a Hing of 
finite len;;th to e \'lriation of an_.l e of 'ttaoh o~ auch ·1ing to the relative 11ind. 
Ther e.!'ore , P.nd as is thLo c-ase rlth a dUe, of flni te lE:n, th, tJle ~:;re .... ter th(: anJle 
of att~ck of the annul~ aerofoil the greater the a.ero-~~c lift produced 'l!ld vice 
versa . 

Elimin'ltion of cm1er abeorvtion by the ,Mir .;ener.:.-tor or ~ir (jenera tors 
during the. start i ng cycle of th& jet r eact ion device.;) is accoDlpliahcd in the following 
manner· -

L sequence in th~ startinb cycle of the jet reaction devices is the rapid 
rotation of the ~isc or p~ti-\1 disc to •hich the jet reaction i8vices are att ached . 
Such rotation, if tho ::;.ir "'enerator or aix ,:rener tors !" lso have to be rotated, would 
require application of considerable po':rer . At the beginning of the starting cycle of 
the jet reaction devic~s th~ clutch incor 1orcted in the hub of th~ air generator or 
air generators is disengH~ed b;t ruanual or/a.nd ".lltom~tic means ~.nd c'l.uses dis~ngagement 
of the air e;eneratol' or qir ,;:en~rators from the hub nnd pravsntn po •. er absorption by 
the air 0 enerator or air generators durin•~ the startins cycle of the jet r euction 
devices. .then all seque!lc s of the startinG' cycle of ~he: jc:t reaction devices are 
completed, the clutch !Jci.Y be. o nuall.: or/ md &.t.;tomatically snga,;.:d and the hub then 
trli.II.SLU.ts rotati n.::.l .,JO .• er .~..ro.1uced by the jet reaction devices to the air generator 
or ~ir gene~~tors . 

Rotation of tlte air tJOnerator or E'.ir generators at a speed lass than the 
rotation speed of the ~~le of the disc or partial disc is accomplished in the following 
manner -

Power to the ~ir ca~erator or ~ir g~uerators is translliittod through the 
pla.netal"'J or other form of reduction ge:ar r..ssembly incorporat;ed in the hub or the 
air genc..rctor or air ~ ~n&rators . file reduction gear assembly converts the input 
rotational ,JOlTer cre.1.t<:d by the jet rea-ction dt:!vices into a rotational po11or of 
greater torq~e but loo~cr rotatiou'll sp~.zd :or Lhe a.ir .;enere:.tor or · ir uenero.tors . 

Cc.~.pability by the aircraft of t-.kin~ off from and lanv.-J16 on and 
mobility on l a.nd or \lat,.r surfaces is accompl ished i n tho .following manner:-

'Juring and a fter 1 'llld_ng :cmd bt.-.l'ore and ~-.urin;; t~.ko-off from land or 
water surfact.s, tho lancii.ng/flon ta.tion mit~; ..re caus<;)e. t o be in +;he extended 
position and sup_:1ort and ... rovid~:o £>. ceans of land or .. a. tcr mobility for the 
aircraft . '••'hen supporting ~mel orovicii.n.; ., means of mobility for the aircraft on 
land, such su;1port and mobility is through tho meclium of the v;he~;.;ls or air cushions 
locatt.d a t the lo;·r~;r .. md of the. landing/floatation units . hen su. :JOrting and 
providing ..1. me ns of mooility for the aircraft on Vl'ltcr, such su port and mobility 
'!'J2.Y be; ~rovided by the l:?.ndin..,/floatatlon writs alone or ~ b ... provided tnrough 
the mediuru of air cushions located a.t the lo,·;~;;r c::nd of the landing/floatation units . 

Dated t his '!'4EN'IY- TI:1GlH'H day of !.lARCH 1966. 

GORDO:J LESLIE lALL3R 

(Hc·I.!Tle or AppliCL.nt) 
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Seorotn17 / 
DeDQrtmont of Air, 
CAHDEHRA. A. O.T . I 

(Attontiona ins Cdr. J . Flgnn&FJf ) //: tJ 

NlM AIRCRAFT DESIGn - PROPOSED FEASIBILITY '! / 
SWDf 

Further to your latter 55/ 6/8 of 22nd ~o~, 1966, 
arranga.centa havo boen cndo with Aoronnutical Research 
Itlboratorioo to hD.vo Sqn. Ldr. aller• s new a.iroraf't 
propoonla eXBDined in detail . 

Sqn. Ldr. ta.ller has already hnd come discuosions 
with tho Chief 5c1ent1ot and Deputr Chief Soientiot . 

(A. S. COOLEY} 
B e o r e t n r 1 

~I TRANSIT 

~=tL E F .... lE.l-1" 

6 /1 - - -FC ' OS • {./'/ 

I Iii {/ ~~ 
DATI y t. / ~'f- f---



FroM: Squ~dron Leader C. L. Yaller 

Tel: Dept . of Air Ext 2352 

Dr. U.A.S. B~tement , 
Chief Scientist ' 
Department of Supply 
339 Swanston Street 
MF.Ll30URNE lTIC 

Department of Air (D Est) 
Ruseell Of!'ices 
CAHBffiRA ACT 

5th April 1966 

1. Your and llr . , ills interest in roy V't'OL aircraft concept has 
encouraged me to think nbout uesign detail of th ooncept P.nd I have, 
I believe, no~ solved a number of design and perfor~'nce det ails that 
have been worryine me . I hu.ve lodged a further p~>tent application and 
opacification concerning the details . 

2 . I h~ve alco done considerable resoaroh on how to increase 
a.erodyr~~ic lift of the annuler aerofoil and find that a number of 
bouninry lnyer control methods could be easily applied to the aerofoil 
and should greatly increase lift . 

) . Now th t EitY mind is in high gear concerning the design, I 
hope it will be possible for the "numbers" work to soon coc:::ence at 
ARL - I am available now to take part in such work and the RAAF seems 
quite hap~y that I remain with the project for ns long as may be 
necessary. 

4. I shall be in Melbourne on Tues~ and Wodnosday , 12th and 13th 
•pril , and ~ill tele~~one your secretary for information on when the 
"numbers" work is likely to coimtence. 



INTERNAL MEMORANDUM 
TO 

~ 
DEPUTY CHIJo.:F SCIENTIS'l' 

.. 
Orencb or E•labHabmc.,l) IOl [NQUIIIU tlfU 10 

DATI 

~ 6 APR 1966 
.R.L. 

YOUR REFERSl'{c;E 

SUBJECT NEW AIRCRAFT DESIGN - PROPOSED FEASIBILITY STUDY 

We will arranee to have discussions with Sqn . Ldr. Waller 

on hie invention. We will inform you of progress. 

(J .B. DANCE) 
ACTING CHIEF SUPOONTENDENT 

-
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• · ~ Tho attached pap re rooeivod froo tho Secretary, 
Depnrt nt of Air refor to c nCTf n1roraft 4eo1gn which 
hn boon 1Jlvrmte4 by an B. A. A.F. Officer, Sqn. Ldr. G.L. n.llor. 

ould you plcnoa arrnJ1{tO for ono ot ycur otf1coru 
to consul;t witb Sqn. r&r. aller with view to c~ out 

f o1b111ty otuay of h1o invention. ould you pl oa koop 
co 1Jlfomod of progreoo 1n thia mttor. 

F?jt:: TR,~i~NSIT 
.fn.C EXAMIN 

FOLIOS - h _y 
INITIALS·-- /f --. t 

ATE L J.Y-f_L_ 
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COMMONWEALTH OF AUSTRALIA 

DEPARTMENT OF AIR 
IEI.EGRAPHIC A D DRESS· 

•· AIRFORCE C ANBERRA " 

55?/6/a 
,f-4 Ft.£PLV ouortt ......................... .................. . 

Secretary 
]Jepa.rlment of Sur>.l)ly 
339 Swanston Street 
T ::EL:BOURHE C1 VIC 

JE',1 .AIRC.RA.r--r DESIGH - PROPOSED 
.FSASrB.HI'.l.'Y S'roDY 

CANBERRA. A.C.T . 

1 . An officer of l;itis Deplll.-tment , Squ~:.dron T~a.d.er G. L. \'Taller, 

I ...---

has submitted for consider-ation u.n a.i..l:cra£t dP.sign which he has invented, 
aru:l which he believes is or milita:L'Y sieni.t:i.oe.nce. RAJ.:F' engiMering 
officers have u.nderba.ken a short p:reli mina.I"J investieation of the 
proposaJ., and tiLey consider that the advice of Aeronautical Research 
Laboratories should be Gought conoern:l.ng "Whether or not it is a feasible 
a.ncl practical ::?ro:roaition. Rel.eva.nt extracts fl.'Om the record of the 
discussions these officers had with Squadron Leadel:' Waller a.J;'e a.t tached 
for you:r infornlation. 

2 . An important factor conoei.·n:ine Sqnni.b:on Leader Waller ' s 
invention sMms to be the question of tl1e a.eroo.ynamie fll.'"!lerties of wha:t 
is refer:red to a.s an a.nnu.lar aero foil in the airot'aft. In fact , it is 
believed that the aerodynamic fea$ibility of the design ~nust first be 
ilwestisated befol.'e the dee;ree of Departmental inte1~s t that should. 
be shovm in it ca.n be det e:tmined. Accordingly, yo1.u· assistance is now 
requested in ttds matter by allomng direct reference with Aarona.utica.l 
Research Laboratories for the purpose of their undertaki.nB' an a.ero<lynsmic 
feasibility study of Squadron Lea<ler 'ilaller ' s invention. 

3. Squadron Leader ,/aller could be made available to visit 
Aeronautical Research Laboratories to ex:plain his ideas to the aerodynamicist 
chosen for the study. At the conclusion of their investi~tion it is 
requested that Aeronautical Research Laboratories report on the ae1.oodynamic 
feas:!.bili ty of the i nvention a.nd. pa.rtic\tla.rly \7hether 'Iilley consider the 
invention ia worth purslling fu,rther . 

4· You.r concu.rxence in the above :proposals '17ould be S.!-preciated. 
If desired, peraona.l contact ru.a.y be made with Wing Comr.1a.ndel:' J . ..?la.nner.r 
of this Deua.rtment (.Jxten.sion 2737) concern:ino detailed ar1.-e.ngements . 

{ 
I.--

~ 
j' (A. B. L1cFarla.ne) .,r SECRE'll A RY 
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RESTRICTED 

11 2 . A lar.;re part of the discussion Tro.s concel:lled vtith Sqn Ldr laller 
.JJ._l.d.ining- the principle of O!'eration of his proposed aircraft , a.r 1 in ,. 
answering the ma.ny questions of the other officers on this aspec~. . 1e did 
not ba.ve any dral7ine's , as he se.id that the occasion had not yet arisen which 
required them. He agreed , however, that the sketch appended represented the 
basic principles of his desi "'11 · ie explained that he Tla.S quite clear in 
his o•,m mind of the !Jrinciples involved and the general way the aircraft would 
be constrltcted . At this st£4;.-re he believed that consideration of engineering 
details was prema. ture . In any case l1e felt thn t there \1C:!re no insuperable 
design _~:roblems , ancl that his fixst need was for an evaluation of the 
aerodynflJTiios involved . 

3. In very broo.d terms the a.i1~cra.ft \tas described as consisting 
essent;ially of a body , which could be circular in she:ne , o.nd a. large 
rote.·ting assembly mounted on a central sha.f t about \'7hich rotated:-

(a.) a centrifugal type fan , 

(b) an annular e.erofoil , and 

(c) a circula.r "disc'' havil'lB' perlmps 
four small jet engines , depending 
on aircraft size, mounted symmetrically 
around its periphery. 

Associated with the rotating components are various syatems of va.nes for 
control purposes , :md ducting to control the airflow ovex the a.erofoil end 
throueJ,l the aircraft to the ene:Lnes . 

4. Ago.in ve1.-y broadly, Sqn L·ir \7a.ller eJqlla.ined that the aircraft 
worked as follows . The jet engines are first started by lAY crui table means . 
This causes the rota.tin · assembly to rotate and acceler&.te . :!ventua.lly a 
sufficient s:peed is reached for the fan to deliver air , via _:propriate 
due ting, over the aerofoil. The airflow then enters further d11ctille a.nd is 
lod to ~he intakes of the eng'ines . The efflux from ~hs eD[."ines is finally 
delivered to atmosphere in a dmm,mrds di:r.ection . 

5. The priuary lift in vertical flight for tho aircraft is :provided 
by the annular a.erofoil , with a lift bonus beine ave.i lable from the en.;ines 
efflux. Th~ a ,o..:nt 01 lift ce.n be varied by movine- the aerofoil vertically 
in the a.irflor , end by ctla.ne,"'ing the effective incidence by "vine; the 
Uirection oi the e.irflo~r offered to the aerofoil froo the fan . 

6. A sy3tem of variable control •tanes on the 1 .e dide of the craft 
is :proposed to vu:J..'Y the direction of the engine efnux. In this way transition 
from pure vertical to horizontal flight can be e.chiov"... . At this s~ ... e the 
genere.l aerodynamic shape of the aircraft , r.hich is of the lifting body ty='~ 
• ould begin -co provide ad eli tional lift , so tho. t the lift from the a.nnula.r 
aerofoil could be reduced as necessary. Control va.nes in the airflow system 
of the e.ircra.ft together TTi th 't.lo.:Je in the ell(!ine efflux c.re also envisaged 
for providing di2·ectional, ~olo aild pitch control , \Tbile gyroscopic effects 
of the rotating assembly are seen e.s :providing npprocie.ble stability. 

7. Sqn Ldr Ylaller also a.'q>lained that many details of the proposal were 
flexible as yet , and uould depend on sr>ecialiat advice . As an ex.a.llq)le , he 
said that it may be oore pl.'a.Ctical i'or "the annular o.arofoil to be stationa..ry 
relative to the other rota.tin..., :!_Jortions of the e.i1·craft . He did not consider 
that mtch matters affected the v~lidi ty of his bn.sic ioea.. 11 

RESTRICTED 
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