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PROPOSAL FOR A GAS TlIFJUnE PROmJ,ED 
.a.u.,..wma AIRCRAFT OF CIRCULAR P.Wl Femi 

1. Im'RQPUCTIQI 

ne folloving stltq a-1 ne• an unortbodaz engine­
ah-baae ecabination • m it. eseentiala. 

It doe• not attarpt to aplm-e the fUll potentialltie• 
~ tbe 11ft lqaat ariacedJ but ia oonf1ned to one 
aap1e • a piloted a1nraft of the mallest praetioable 
Ilia • 

.l tharcagh mestigation nen of this in a reaeona~ 
llhort time 1• cml7 poeeible vith a dellign teem concentrated 
OD the ~jeat. 

'1'he tatat1Te f'1garea and conolwdon'II make Sllch an 
imutipticm a •tter ~ signal urgenq. 



2. 

P.r-opc,1181 tar & Gae-Tm-bim Propelled 
ill-Wing Aircrnf\ ot C1:rcular Plan FOl'll 

BACIGROURJJ 

The mperllOllic a:!N:raft nov on the~ board 
1t1Ay expeet around 500 lb. s ·.L. atatio thrust per 114• 
f't. f'l"ontal area or arcnmd ?00 lb. vi th afterborning • 

.. ,., .. . / .-":' -./~ ..: '.> . ,, - -/ -
D THE RmIOB OF SSC LB. S.L. S'l'ATIC 
TBRUS? Pm fQ. F'l'. OF moNTAL .UFJ. IS 
llPJi.efEl) wrm THIS AIE.CRAFT WlTHOtlT 
A1'tl!:BBIJ1UII. 

Take-ott, eliJlb am ae1 J :Ing depend on thrust/weight 
ratio. A ratio sea 1nel statics thrust per lb. groee take­
ott veight or aromtd o. 70 v1ll be ocnsidered high. 

Dl THE REGION OF 2.0 I.13. mA LEVEL 
S!J.TIC mu~ Pm LB. OF GRO~S TAKE­
OFF WJEIGBT IS ElJ>.Et'l'.Pl) J'OR THIS AIR­
CRAFT, Vll'HOUT .IP'rmBtJlUrrNG • 

The brpartanae of tJie propoeed deaign is that 

TBESE RATIOS CU BE Snm:f AND PEI.C'rI­
CAI.LY JUW.IZED IB am: srEP 'WITH .l 
HPm:BA'I'E ENGim:mIEG EFJ'ORT 

vbila a't the mane tima other ccmaiderable adnntage■ 
reml.t. The moet. aip1!1cant of \rhich 1a tha't 

THIS LAYOUT FREmlTS .A GOLDEN OPPORT• 
DlUi'i FOR A.'l"ln1PrING BOTJHJ)JRY LAlER 
CON'l'liOL Br SJCTIOH. 



Proposal for a Gaa-Turbine Propelled 
f:JJ-Wing Ail;Faft of Cirgglar P1ru, Form 

B4POO JVTI9PI·!B5 

Clroa ~""1gh\ ••••••••••••••••••••• 16,500 lb. 

V1Jlc a-e&•••••••••••••••••·••· ••••••••••••• 
Vil:J& loading at take-off'•••••••••••••••••• 
Wing lceding vith t fael ••••••••••••••••• 

Splal ....................................... . 

loot eh:artl ••••• ~ •••••.•••••••.••••••••••••• 
ftp Clhm-d •••.•••.••••••••••••.••••••••••••••• 
Stamard .-:n abard ••••••••••••••••••••••• 

Slreepbaok •••••••••••••••••.••••••••••••••• 
Aapecrt ratio•-••••••••••••••••••••••••·•••••• 

flrleJmea chord ratio 
n wti-e line ••••••••••••••••• 
at t1p •••••••••••••••••••••••• 

!ape- ratio .• •• •. •• ••• •• •••••••••••••••••• 

s--c,+ r... C::-J 1.'f._. 

~ artatio thnst/tate-ott weight •••••• 
,~ uea. ••••••••• 

25 n.. 

25 rt. 
0 

19.6 rt. 

Variable 
1.275 

0.10 
0 

00 



Propoau for a Gas-Turbine Propelled 
,t.µ-V1ng Aircraft of C1reular Plan F9DB 

~-·.:.~ .. ,.::=--- ----·~ 
,, ,4 ,!,•t -.i -.'•::_· ,,: 

Tw alternative Nbee• a.re presented. Scheme l (Gl.l) 
-,1.oJa a llm'e Jle&J'l.7 COlffentional gu turbine engine fOl'!ll am 
ia oatlinecl in the~ of thia paper. Saheme 2 (G.1..2 and 
App•ct!x I ) ia preferred. 

C"..,,. _.j :;~ ~f ,.-.;.-L , +~ l , t , --:J.., ._ t 4°.;.;.y,,.r➔1t ~"h.•,1.;::-­

/ 

Jlei'errillg to GA. drawing 1,. The fUselage is subnerged in 
a ~ vine with a :re.iaecl eanopJ' UOlmd the pilot's head. 
The -er.gine 00144"isea a single rotor aasembl.7, carryiDg ccazp.resaor 
blacUng abcrre and. turbine hlad1ng bel.ov. Air is dravn into the 
oaapreosar through a poro11a eatah area cc,mprieing about 50% of 
the upper v1ng aar:f'aee am tl.cva radislJ7 thrcugh a multiple 
stage ccmpreaeor into a d.ngle peripheral canbustion chamber, the 
ecapr-e1edm beinc aeaiat&cl bJ' centrit'tlpl farce. 

Two •t• t4 guide ffnea into and out or the ecmbusticm 
eballbar are eeparatecl bf a rhlg-plate trail which fuel barners 
p:-ojeet ~t1 al 17. 

1art ot the oanburted pee• apaDd aa:rosa the turbine blade■ 
nd out tm-ough an ahaut am:mlua prcdudng a anall (residua1 
thnlst) lift force. The rest, producing the •in thrust, 
ahaust t.raa a slot out ot the outer perimeter of the cwbustion 
ehaaber, tba direetion ot flov being oonJrol,led by linked muttere 
e1 thm":"'p-eac:md~ re41al17 &1:"CIIDli the \lhole perimeter - vhen 
d1ren lift 1■ requ1J'9d - m- generally' aft tar f'or,,,ard propulsion, 
eaeh slmttv then being at a different. rSG~ al m:gle aa Ehown b7 
t."9 dravtnc • 

.l hr-lo mg, aupµarted at internla around the peripbel"7, 
&IINpt that it 1a !aired to the viDg at the tront, direota the 
««fwut PN• 4mnnaru t~ Tertical litt and also serYd to 
eoatrt>l. the aireraft att1 taaa. ( Secrticm '7) 

11Dclarneath the !'Oto?-, betwen turbine exhauat and eentral 
llear...ng am al.ao above 1-t aa 1:nd1uteci• approxiBateJ.7 700 Imperial 
pll.cma ~ ftlel. are GIUT'ied.. 

The vine ia ~ th1.ek on tbe centre line. A ~ b:1.comez 
dnalar an aerofoil 18 drawn on a 20 ft. chord and produced 
b7 a vedp to 2, tt. There ia thua a 2½- f'eet plus the CBDOW 
in which to sit the pilot. 

With fall fUel and equip1umt ba.t with no mill"tar7 or payload 
the gross take-ott weight of' this ai.rcran ia estimated to be 
161.500 lb. of' vbich 5,600 lb. ia 1'lal. ( Section 6 and Append.ix IV) • . 



Propo!!&l tor a Gas-Turbine Propelled 
All-Wing Aircraft of Cireular Plan Fcr.m 

5. . TimUST AND mAG 

~ la~ 15UCtion is employed for the following reasonsa 

1 • .l lart,I profile drag reduction ia la:10\m to be poseible 
(Ref. I) • At auperaonia apeeda _..,. drag prcduced from the 
vine lftlr:face vil1 alm be reclueed. A substantial reduction 
i• poesible (Ret. II) • 

-An excrureion into the possible ef'feeta of suction at 
t::'Upersenio apeede is bey'ond the eeope of this paper. 

2. The opportunity provided by the unique poeition of the 
Emgine air intake. 

3. A pol!itive adnntage in available thru8't at high f'tlperscnio 
apeed 1a coneeinble. It is clear (f:rca. Ref. 2 for instance) 
tbat a tonnrrd :tacing intake is an eaberrasaaent at very high 
speed. The rem temperature rifle added to the acmpreseor rise 
lilld.ts the qll8.ntity ot fuel vhiah oan be barned in .f'rcnt of' the 
turlrl.Da. Tbrust ie on1;y produced 'cy" burning f'uel and disappears 
altogether belov M • 3.0. It seems Jikely that intake air 
voul.d be at loV8I" than equinlent ram temperature. 

4. It the engine can take all ita air thruugh the wing sarfa<'..e, 
100% exclusion ot fe>reign bcdie■ is ensm-ed. 

5. A. hot lhsrp-edged leading edge i• not likely to collect 
nmch lm'face roag!meee in night. 

6. A large proportion ot the total surf'ace area of the aircraft 
can be sacked (Appendix I~. There are no lDOV'i.ng ecntrel surface■ 
on the villg, and there is nc other 8Ul"face bat the villg. 

7. D,- controlling the out-nov, induced draf co-efficient ma;y 
be reduaecl. lotea The jet. effim: should be a f'urther assistance 

The engine design WCIUld no doubt n: ed to make proper allowance: 
tar a au.crtion intake. Hence it ia desirable to am fer it :f'rcm 
the begizmiJ:le. 

The rad~al flov compreee!Or propoeed borrow its attribute• 
1"ral both the centrifngal. and axial type■• 

A plain centrifugal compressor resul.ts in a. maseive impeller 
The aim is to reduce the tip speed to around 700 ft/ :cec. I.f 1,400 
rt./ sea ie a■sumed to be a normal figure, centrifugal stresses rll: 
be r<:111ghfy' one quarter of typical vsluea. (Stress varies apµ-orl­
matel;y as the !q_u.ere of tip apeed) • 



Proposal for a Gae-Turbine Propelled 
All-\Jing Aircraft of Circular Plan F0111 

----------------
TFEUIT AND DRAG (continued) 

There seems no reason vhy the proposed compressor and turbine 
should not be aa efficient aa an arlal type, compreBsion ratio at 
a giTen tip speed preaumabl.7 dependiDg to a large extent on the 
number ot atagee. A five stage ccmq:xreasor is drawn. Clearly, in 
Sohae l, the number of turbine stages ce.n also be increaaad il 
De0e■BtJr7• 

The ai1d.la:ri't7 of flmctioning between this engine and a typice 
gaa turbine is quite -.rked. An empil"ical approach to thrust and 
oonan:mption figures appears to be justified for a fu~ ar;prorl­
maticn ( Ref • .3) 

Intake, compressar and turbine arP.a ere drallD. aboLJ.t si:: -tir.es 
the equivalent areas on a typical 6 1000 lb • engiDe. The S.L. stat 
tli.ruet is coneserYatively a11mmed to be 32,400 lb. ( 6:%6000 :x: 0.9) 
and no credit ia taken far the e:t'feet of ReyDOlda number on com:pre 
Bm" am turbine effieiende• (ref. 3.) A tnncal. T&rlation of stati 
thrust vith altitude ia drawn. (Figare l). 

This represents 8Veeping uaaaptlone about the thrust of a 
very large engine. But the aill of the present paper is to 
point to t.he poeaib:111•:ie• and more detailed work on thrust 
is beyond ita acope. It is a. sine qua non that engine and 
aircraf't. deaign pn,eeed together. 

Thrust and Mach Number are plotted in co-efficient form 
(based on the wing area) on Figt:re 2 'Which also shows esti~ted 
profile draf co-efficient C,,o. Three CUZ"'NS of thrust co-efficien· 
a-e mown, baaed on assamptions of the va~iation of thrust Yi th 
speed (Figare 3). Cm-Ye 'A' 1a thrust at S.L. , Curve 'B' rep:resen· 
thrust above the tropopause assuming a rapid fall off in thrust 
abcwe M • 1..4 and cmTe 1C' for eampe.ri80ll, assumes thrust is 
invar:1ant vith apeed. 

Sub..,• drag without snction is estimated with fair 
accnzraq at. Oi,c, • O.OCl75. 

ThieJme■a ahord ratio varie• ac:ros• the span {Figure 4) • 
Bov9'1"9Z", the decreaaing sectional. tb1ckneas is matched by a 
deareasing Reynold1 number {aa the chord shortens). 

A first estiriate o:f supersonic drag assumes Cn_ • .026 (3.5 tin'. 
the eubecmio ru.na) end is imariant with speed. ~ optimistic est 
mr.te asEUmee CDo : .013 (1.75 x subsonic) and takes a:redit for 
reduaticn 1n wve drag at the higher Mach Numl::ers. This is probabl 
not llm'ealisti.c i.f' suction is accounted for. Ref. 4 test points ar 
shOVll. These tests vare made at in:f'inite saspect ratio and lov Reyn 
maber, the thecr,' o:f Ref". 5 indicates the effect o-r Raynolds numbe: 
Refs. 6, 71 e, 9, "ere conaidared in compiling these estimates. 

Drag efficiency :factory (Figure 5) is made to fit assumptions o: 
.rax1lDUJI 1.1f't-drag ratio (Appendix IlI ) • L/D max. subsonic -was 



asamned to be 9.0 and mpersonic 4.0, vithout credit far -
bolJDlial7 layer control. For comparison range aasum:Lg I/D 
max. supersonic • 7.0 vas eval.nated. The variation ot 
specif1o range vith L/D ax. and ~ u depecrted graphicall7 
on Fignre 7 (J.ppem1:z: nr). 



•7• 
Proposal fer a Gae-Tu:rbi.Da Propelled 

All-Wing Airaraftt ot Circul.&lr Plan Fem 

mu::qRMANCE AND WEIC;RT SUMMARY (See alee Appendicea III and J.V) 

( standard Condi tiona) 

Ma:rlmm lnel speed (lov drag estimate 1n braeketa) 

Sea lArrel•••••••••••••••••••••••••••••••••••••• 995 mph (1300) Fig 
361090 to appronmateq 50 ,ooo rt •..••.•••.•.. .lllO (1360) 

.lppraxiate time i'JoCIII .tart to 

36,ooo ft. 
6o,ooo :tt .. ···············-···········••·••···· •••••••••••••••••••••••••••••••••••• 

Ceiling (from take-on' at mu:. Groee "Weight, 

1.6 mina 
4.0 mina 

(fig. 

Climbing at 95% JDB.Xe thrust) •.••••••••••••••••• 63,000 ft. (fi 

Rap at •1n1m drag speeds vi th a1lollanoe for 
take ott• ollJlb1 deeeent am lal!d and 10% fuel 
NINll"l'9• Cz,u:1aiDg at SS% aax. tllruat. 

SUbecm.io at 42,000 n. - ■-n e:ruise alt., .. 
SUbaonia at 6, sC)OO rt. • man m-uiae alt •••• 
Stlperacmio a't 6o,ooo rt. mean aruiee &lt ••• 
~ aanic at 71,000 :rt. mean cruise alt •... 

1,0,0 mile•(~ bi ; 
850 milea(L1,.;n ~ 
850 mile■(L/Dm I 

r._ th fa\'tgurabla 11.:rt -
clrq ratio aeh1eftd b7 
saation ..••••••••••••••••.•••.••••••.••••.•• 1,800 Milee{L/~ 

mws 
1uaelageandvinc~ •••••••••••••••••• 
Poroa.a aldna •.....•.••••.•.....••....•••.••••• 

Pcver plant ••••••••••••••••••••••••••••••••••• 7,100 

Other a1:za. to~ ••••.••••.•.•••.•••• 1,m 

Pilot •.••••••••••••••••••••••••••••.•••••.••• 200 
1'ull f\1al (?a> ez:,JJcma) •••••••••••••••••••••• 5600 
Oil. •••••••••••••••••••••• ~ •••••• ·••·• •••••••• ~ 

Maximw take ~ff weight 

A ~hetio veight estimate w:- made baeed on Scheme l 

10,6ec 

'l'he power plant weight was, however, al.so detendned empirically 
( &,e Appand1 x ff for detail.a.) 
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Propoeal for a Gae-Turbine Pro~ 
All Wing Aircraft of Circular Plan 

Form 

cc:73-.0L AI]!) CTABILTI'Y 

.A. single control SUI"face in the fore of 2. he.lo situated in 
the jet streem and su~crted at intervals around the peripr.erJ 
can, it is believed, be made to perform the necesS0-7 ccntrcl 
and trim funetiona and has a satisfactory simplicty. 

In order to defiect the jet stream downvards all the 
control rods (GA.l) are aimtltaneoualy :pulled by rotating their 
attachement points in the cockpit. 

The shutter setting is aelecrt,ed before inCTeasing the pitch 
of the halo to direct the thrust mainly rs.dial2-y, but slightly 
fonraxd to compense.te for the fL--:ed part of the he.lo r,t the 
f'ront. Assuming thst C,._ : 0.4 far the halo and the dynamic 
pre~sm-e in the jet eff!ux is 2,250 lb. sq.ft. (p ■ .OCOl V : 
1,500 ft/sec.) 20,coo lb. lifi is produced and the load on the 
halo is 900 lb./l!Cl• ft. 

For forward tr.rnat the shutter position is changed to 
direct the thrust principally aft resulting in a forward 
cliJlb then the halo is brought to a nev tr....m position. 

Differential movements ure obtained by movi...11..g the control 
irtick, -when the rods flex the halo in the apr-:ropriate sense. 
P0W9 operation is enrlse.ged with a tr:iln ccn ' rol to place the 
stiok central, at a:rr:, trimmed condition. The large no::e up 
mcment due to the -ep and __ CG positions at subscnic speed is 
balanced by' a do,mvm-d tl-iln on the "elevator" r,art of the halo. 

This f!cheme should enable the di~ to rise vertically in a 
horizontal. attitude. il ternatively a perl'1.ape unpleasant fo~ cf 
take-<>ff with the disc normal to the ground is ccnceivable. In 
this case ooth the ability to hover and the linking of the 
shutters go overboard. .l gain in fr....mplici ty fOT :;. small drcra.ft; 
tut the landing :pr<>blcm appears avkward • 

.l normal take-c:N' ia not ruled out; besides veight and 
eomplication vheels wculd displace fuel. Hcvever, the high 
thrnE't veight would giTe a very short take-o:t"f and assuming Ct 
:mx. • l.J and a landing loading of 20 lb/ sq.ft., stalling speed 
vould be 78 mph. Con ... 1"01 sm-facea or q,oilers are also po~dble. 

Proper invest1ptian of all the possibilities is outside the 
scope of tl-is peper. 

Circular plan form is eha:racterized by high Ii ::;:ia.-:. qt veey 
large an.glee of attack up to 45° and a sudden stall (ref 9) • Yith 
a d-,arp L.E. the stalling cha:reeteristics IMrJ be vicicus but this 
is regarded as acceptable if a controlled veTtir,al "tnke-off anrl 
landing can be achieTed. It ii, notable that L/D Da"r. for the cireu 
Plan form occurs at a low angle of attack. (Ca. ; 0 ). • 
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Proposal for a Gae-Tu~.,.bine Propelled 
All-\,,;4 -qg Aircraft of Cu-..:"Ul.2.r Plan Pera 

CO!ITROL lJID STABil.ITY ( cont~.,,d} 

In the rotor itaelf, vbich is est.inu::t~ to \leight 
api:=roxillate~ ,,roo lb. and to have a maaem, of inertia 
of aboa:t 4 1 000 lllug-rt. 2, a pover:ful stab1J:'i'!s:fng a.gent 
ill aailable. Far a couple at right angles to its arl.s 
of epin a gyroacope behans like a body of ver,y large 
inertia; therefore, an applied pitching moment en the 
airoraft will result in a slow rollJ 1nherentl,- damped, 
l:!.nd hs.rmleas ~ ccimparison with unvanteo pitching. 

A 66 rt/ see gust encount erec at a forward speed of 
1:5 mph at 80;;, of Jlltlx. Fl'M is calculated to µ-educe a 
rate of roll of 12.5 deg. per. sec. neglecting d!:.!uping 
and inertia in roll. 

Oeeasionally there 'IJJIJ.y be :some form of :m1tatory mot:_on er 
pol"p0i1i.Dg. Analysis of this problea ar1=ears t-o be: ~ 
oampllcated and ia not attempted here. 

The pilot ! • ea.now and dorea1 eii:.ens:ion vill provide 
directional sta bill ty. 
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Proposal for a Gas•'l'ttrbine Propelled 

All:!fng A:1rcrnft of Circular Plan Form 

g_ sm-!':'~i\RY AND DISCUSSION 

The advantages mq- be Stmmarl.zedt 

l. High-thrwst/frontal are& leading to high speed. 

2. High thruat/w1ght leed1ng to vertical take-off aJ:ld le:nd1ng, 
no airfield pl'Oblem, no u:ndercaffiage. Veey high rate of climb and 
ce111ng • 

.3. Ahilit;r to ap1o,r a simple scheme of porous suction, possibl] 
leading to big inC%"88Ses in specific range, conceivably simpllfyillg 
engine ciesign for supersonic speeda. 

4. Gyroscopic stabill-ey, ABminating dangerous longitud1nsl 
trim chanees, especially' in the transonic region. 

s. Goocl mus distriblt.ion leading to lov structure veight. 

6 • .Aero-elaat1c problems Nduced to ver;r minor proportions, 
vith large saving 1n atrnoture weight. 

7. Bo vaste apace. ~1'7 cubic inch ot spare volume filled 
with fuel.. 

s. Perfect suitabillt;r for pressure ea.bin. 

9. lo stall problem. Sbarp L.E. reduces vave drag; sharp hot 
L.E. seen as assistance rar boundar7 lqer control. 

Against all this is the tact that there is only one engine and 
that stability and control prine1P8D.1' depends upon it continuing to 
ftmetion (Appendix III). 

'l'.be CODl!!C?lSense v1ev highlighus the possibilities. The 
tolloving pointa it upl 

1. This is a f'111ng engine, e:ellently shaped for this purpose. 

2. '1'he engine 111 designed a:rolmd the aircraft, not vice versa. 
The bail t in power reaches a logical :max1:mmn. 

.3. '1'he vidom ot upping the thrnst without regard to fue.l 
effieie11C7 is open to question. Here ve havea 

(a) An efficient engine of high compression radio. 

(b) An efficient a:trcrart with virtually a minimmn of 
dntg-producing surface area and low wave d?'ag. 

(c) The opportunity tor increasing the overall efficiency 
or the tvo in combination - by bonn&:uujr layer suction. 
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Proposal for a Gas-Turbine Propelled 

ill•lling All-erg.ft o:f CireuJ.ar Pµm Fom 

8 • SUMMARY AND DISCUSSION ( continued) 

(d) .l very efficient strnctural. shape, giving, 
inter alia, more fuel tar the same veight. 

Ve !'eel ve have ~ scratched the surface o! a ver:, 
large subject. ndJs paper bu been composed in a hnr.t7, • 
the reason is apparent tram tbe concluding remarks. 

Nevertheless it appears that a pre.etical a1rcratt can 
be made vhieh, 

ocmipying less room than a North .Al!Eriosn F.86 Sabre, 
or a de Hav1J J end V empire, 

and requiring DO airfieldJ 

cam reacii 70,000 tt. from a rl.anding start 1n about 
4 Jliimtes am then (teldng the opt±mist:1c view), 

c:rttise tar about 1,500 miles at a speed of cner 
1,000 miles per hour, 

before descending to base. 

It :1a not ditticult to vi3ttallze a bigger aeroplane llloo 
this; probe.bl.7 tl:11:ing a th1nner wing ,eetion, but still vith 
tvo or three times the range; vith l"Oom for a f"ull erevJ 
making use ot a high angle of attack for radar scanning etc. 



9. CONCLUSION 

Proposal ror a Gas-Turbille Propelled 
Jll-W'ing A1rcra:ft of Cireul.ar Pl.an Form 

!he •~ saucer" contruve?"S7 has been the subject of 
mch rldical.oa.a conjecture. tree ot the term hut therefore, 
delibe~ been &Yoided so tarJ 1n order that the rmler mq 
u far aa possible approach this paper without bias. · 

This 1s a simple engilJe-airf'rame combination aJld it seems 
to have something of great significance to otter. 

It vill he.Te become e.pparent to the reader before now that 
it 1s indeed a "f'.lJ'1ng saucer•. Ir it is workable this compels 
belier that a large proportion or the reports about these things 
• l!l8Jl1' ot them corrobcmstive • are true. Upon reflection it 
1eema quite certt,_iu that ail'cra.tt ot this nature are beillg 
d8'"191.op6Ci behiml ~ Iron eartam, probabq br Gel'ffl8D brains 
(Ref. 11). Re~-; obeenationa in the lorean theatre 0£ war 
lend force to this startling conclusion. (Appel'ldix V). 

~ milltar;r value ofsuch an airct-a.f't is uncertain but it 
appears to be enormous. In order to t":!nd out, an ent:1usiastio 
investigation ot this lqcut • on its merits - and public mney 
to direct the neceuary engineering effort onght to be rorthcoming. 
Perhaps something ia alread;r being dom cm these lines. It looks 
u though it will vork. 

It alao loolas u though the Rwssians have got the jump on 
the Free World by at leaat two years. It is hoped that time will 
not be wasted 1n debating this point. 

J.C. M. Frost 
T. D. F.arl 

•••••• April 1952 ••....• 



APF'.JIDIX I - ALTI:FJU.TIVE SCHEl-lE 

Scheme 2 is illustrated by GA 2. Air is draw trrough bc:th 
upper and lever ving sc:rfacea into the central in~kes of a double 
eided impeller vhich is driven by' an innov turbine in l::et"Ween. 
The turbine exhaust gaees are collected into tvo non-rot.sting a.nnU: 
a rove aDd below the rotor in the centre vi th vents at the side and 
on both upfG' and lover surface■• 

It is poesi ble to direct the gases out of tw vents only in 
theee annuli and into jet pi.pea protrwling f'.t-011 the wing, the one 
behind the pilot and the other s;ymmetrieally underneath. Rm:ever, 
in spite of the u~:ful reei.dttal thrust it seems likely that the 
fiDal nozzle 5 -would ce unacceptably large. A generous ....-eight allo 
ance far cockpit refrigeration has been included (APPDJ)IX IV) 

Scheme 2 is pref~ed to Scheme 1 for the follO\ling reasonss 

l. The ?IWin rotor ie a much better structure. 

2. The intake is double sided eo that both viDg 15U:rfaces 
ean be sucked. 

3. The 1nficv turbine promisee good efficiency. 

4. The al.most complete ~try makes for greater ease 
~ JW.nufacture. 

5. The turbine blading end e;dia.ust is ccoled b· 0 the 
incoming air to some extent. 

6. The nov th-cugh the coreburlion ch2lllber promises 
good cooling of the oar.bustion chc.llber Ylllle. 
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APPENDIX II • EEGI?IE FAn.tmE 

The probability of engine failure eanDOt be OYerlcoked. 
The airara:tt depend• largely cm the engine tor its stability 
and control. Cat&atrophia Tibration '1IS'J' result from dsage 
to the rotor. llft'9rtheleae, there is a ti:b- poaaibillt,' of 
retaining aont.rol af't,.. lose et tm-ust, witll the ordinary dr­
:tlov ac:ro■s the eontPol balo. StabilJ:t7 will be a doubtful 
quantity ( although the rotor vill take a long tim to 111w down) 
bat an =-table aira.raft 1■ not neeeasarll.1' an uncontrollable 
~ Theee upeota ean 120 ~cubt bit clarified by detail 
iimurtigaticm. 

tt ccntrol ean be maintained dew to slov spe ... d, a forced 
landing vithout power should not be exceptionell7 hazardoua 
becau~ ~ the lDv stalling speed. 

It is coneidered undeeirabl.e to tr,- to design reeerved 
-,stem• ar other 1ngeniau clnicea. The OYera1l safety lErYel 
is prcbabq bet.tar U the pilot or nen possibly the preaBm"i21ed 
oookp1 t i e prcm.ded vi th a pa:rachute. 

It is a - propo• to note here that this particular size of 
aircraft ought to be prcducible with military equipnent for less 
than t200,ooo.00 a pieae. (Approxmate~ t20/lb. empty veight). 
Furthermore, this price appears imf'avoura~ veighted ae it 
make■ DO allovan• far arnnce 0D mma:rete rmruay eonatruction. 



APPENDIX m • PEP.FOFl{AMCE 

For a c1rcular plan rorm, fnndeme'Ttall7, 

also 

Take 0U 

~~/C:o 
e • drag or span etticienc:y tactar 

vhich takes into account dev1-
1atian r:rm tbe parabolic 1n 
Cao ft CJ. 

Ono• p:rof'lle drag co-etticient -
vr. = 15,zsj ~ 

(1) 

(2) 

Vr, : 
b .. 
~ 

Jdn:bmm drag speed (level. tllght) (m.p.h. EAS) 
span (ft.) 
ldn:bmr-ang--(Ib;T __ __ _ 

aJ=~eeo 
Vs : st.al11ng speed (m.p.h. EAS} 

Cl&: wn:1nm litt co-etticient 

Jt • 15.75 
b.c.7 Ci,0 :z: Dmn :z: tr (4) 

Jl • statute air m:llea /lb. of f't2el • VL 
o = specific eonaumption lb./l.b. thrust/br. 
a- : relative dlmaity 

a all.avaDce ~ :30 seea. at max. 1lPH abould be adequate. .usuming 
o • 1.10 the tna1 uecl 

9l1l'!b (l'ig. !) 

!he tall.oving teclmiqae vu aasumed. It does not neeesssril:y 
give m1n1mmn t:lme to height ar :marlmm distance/rtJal to height• 
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APPENDIX m - Perfcrmanee 

Cllml? (continued) 

Rang 

1. CllJllb vertioaJJ7 to 1 1000 rt.. (lll8Jdmml thrust) 
2. J.ccelerate to M a 0.9 1D lnel tllght at 1,000 rt. 

- (Ma:rlma thrust). 
3. Clllab to 2',500 ft a M ■ 0.9 aJJd climb angle of 6rJO 
(~ throttle up to climb tbrut at thia altitude) 
71g. ~ 1.) 

4. 1'1m.sh ol:llnb ½ M • 0.9 am cllJllb thrust • 

.l part cllmb to ceiling, taldng ;,'Dm: 7 supersonic 
am <=i>o: .013 vu alao nal'D&tecl. 

In naluatillg the climb angle (Sm8 : T - D ) the induced 
drai ahoalc1 be factored bJ' COIi 0 • The V effect is not 
mtdnJ7 large am baa been neglecrted. • 

!he distance COYe:red in allmb to high altitude was 50 mile• 
am the tael. ued (including talm-of:f') 1,oro lb. For the 
mbacmic Cll"ai• at lov al.titude• the distance to 36,ooo :rt 
•• 20 miles am the ±"Uel used 870 lb. 

'FCII" CCJmm1aDce range is enluated at L/Dm. At s:n::r pirti­
fSlll.mo altitude ax1mum air mile• pu- lb. is obtained at a higher 
IJ)eed than Vr. • .l rurther apprim:im.tion vaa made in thet the range 
va111tnmi by' iiialti~ m mile• per lb. at the mean cruiaing weight 
b7 the araiaing tael. l.oi;; initial. :f'u.el was alloved a■ resen-e and 
500lb. •• allowed for deeaent and lending. 

Cruising speaific :t'aal omunmption vas assamed at l.2 lb/lb 
tbruat/hr. while uaing 8~ 11'9Ximml thrust, thc.t is in all eases 
except the subaonio aruiae at the lower altitude. Here the thrust 
required ia cml.7 about 15% ot the •x1mm am speci:N..c ccneumption 
•s apt:lr'miaated •" 1.8. 

Deacsent na ulJIDlled to ccwer 100 mi.lee in all cases am 
this we a:rediatecl to the ran.~e. 

It is notable that V/_ T5 (:rrca eqn. 3) is mmsnall7 high. 
So that. at H • 0.9 the stall ,aeSllllling c,._ • l.O could be reached 
vithout buffet) at mean cruising weight 1'i not reached before 
80,000 rt. 

Turn1l3g performance should bmetit form this situation. 
The etabillt7 problesl ma banked turn bas not been exmn1ned. 
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AP?EUDIX IV - ::iEIGHTS 

The detail estimate is as follows: 

Structure 

Fuselage 
Porous Skins 
Wing (Skins, Ribs, Stiffeners, etc.) 

Extra to Structure 

~ower Plantz 

32'1 
425 

1035 

Oc:bust1on System 2520 
Rotor Assembly (1nolud1ng Bearing) 3780 
Guide Vs.ne s 250 
Ringplate 150 
?uel System 230 
Details 170 

Control S7stem including Halo 
Hydraulic• 
Eleetrioa 
Radio 
Aooessory Dr1Te. eto. 
Oookplt Equi~ment 
Fuel System and Tanks 
Pressurization and Retrigeration 

Dis"Oosal Load 

Pil.ot 
J'u.l.l. :rue l. 
011 

4ZS3 
110 
160 
120 
160 
295 
205 
290 

200 
5600 

20 

Maximum Take-Ott Gross Weight 

1'18'1 

'1100 

1793 

5820 

16500 
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APPENDIX V • PRESS REPO~TS 

The magazine ffLIPE" tor AJril 7, 1952 carries an article which 
collects together a nunber of reports of "tlying saucersn. It 
selects ten (10} incidents as eTidence that they are not man­
controlled tlying machines; deliberately making out a "case tor 
the interplanetary theoryi the tollov,1ng extracts and comments 
are presented: 

1. Lubbock:, TEXAS - night ot August 30 • -

•••• an attempt to photograph•••• 1/10 second 
exposure ••• .. 

•••• the Air Horce, after the closest examination, 
has tound nothing traudulent about (the} pictures•••• 

•••• 1~ the lights were flying at 5,000 ft ••• 
about 1 1 800 m.p.h. •••• 

OOMMEN~ '?he photographs as printed conform accurately 
to the proposed design. In a tormation the light 
t~om. the others woul.d light the po,lished surtace of 
tha one. The heart shape also photographed tits 
with a blanked oft area at the rear. 

2. NEW MEXICO, 4:47 P••• - 1uly 10, 1947 -

••. ., oiueious bright ob jeat, 11lmost motionless •..• 
clearly exhibited• sort of wobbling motion•••• 

OO?l"I:NT It seems d1tt1oult to arrange for t be centre 
of litt to be at the a.o. tor hoTering. It it is offset, 
nutation or a precession analagous to a top might be 
expected. 

3. ?fEi'f MEXICO, ll p.m. - Summer 1948 • 

•• •• a11e'ntl7 oTerhead • • • • seemed to be quite 
low••• halt a dozen •rindows" clearly visible at the 
tront and along the side ••• ~ glowed with the same 
blue-green colour ••• • had_ a touch ot yellow in 1 t. 

COMIIEDT Windows: exhaust nozzles. Possibility ot 
using propane as tuelT 

~. Otticer in Command ot the Radar Xquipment that keeps 
watch over a certain Atomio Installation - one day in 
the i"all l.949 -

•••• watching a radarsaope that eovered 300 
miles•••• five apparently metallic objects•••• less 
than tour minutes•• belieTes that in this instance he 
made a legitimate radar contact. 

OOMME:NT Say 200 miles in 4 mins. 1s 3000 mph ya 4.~. 
Sounds rather too fast tor the high altitude stated 
to be observed on the scope. How is the altitude 
determined? 
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Appendix V - Press Reports 

••••• a:,,000 tt ..... bright 1"0UDCl orange object 1n 
tbe eq ma:r the plane •••• flev with revolving motion, vore a 
b&lo ot bluish £lame •••••3 rt. in dismater ••• 

C<J.!MENT Poasib17 a remote conuolled missile. More llkeq 
~ and rartbn' &f!1'• B:rona with a high finish might 
appear Ol"aJlgee 

10. Across the skies ot ARIZOl'll • on the night of November 2, 1951 -
a ball ot keXq green tire- -

.... +,'4)lodeli m a fT:ighttul :parca;fBJll ot llght .... vithmt 
nkfng a ICRIJd. At least· 165-peoplif-sav-the ·th:f.ng, mmdreds more 
vitnesaed the flight ot·comrt1.e•s other fireballs, etc. A:1r 
Porco eatahliahed "project t.,d.,.ucle• to mvestigate them ••• .r.or 
three months a crew~ 'fig.U •·•••••a• nothing. 

• ..... when ulm4 to imHca+,e most 1d:tmeses touched the 
cal.cm' bad at s,200 engs tfom&, close to the green ot barm.ng 
copper. 

CC!tffl Snggested to be extra terrestrial. An alternative 
explana+J.cm 1s that tbis/thq, vas/vere sintered bronze porous 
wing surf"acee barning fmi.oa~ end u:nmtentionelJ7. 

llmost without m:ception the reporta ot these things 
oan be conati'aed to ■hov that the sighted objeat vu a disa 
.,16'""4i .t"l'mll 8Cllla angle ttr ~ enother. 




