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PROPOSAL FCR A GAS TURBINE PROPELLED

ZNIRODUCTION

The follewing study exsmines an unorthodox engine=
airfyame combination -« in its escentials.

It does not attempt to explore the full potentialities
of the new layout snvisageds but is confined to one :
exampls = & piloted aireraft of the smallest prasticable
size. .

A thorough investigation even of this in a reasonably
short time is only possible with 2 design team coneentrated
on the rrojeat.

The tentative figures and conelusion®s meke such an
investigatior a matter of signal urgency.
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Proposal for a Gas~Turbins Propelled
All-Wing Aireraft of Circular Plan Form

BACKGROURD | .

The superscnic aireraft now on the drawing board

nﬁy expest arcund 500 1lb. S.L. statie thrust per sq.
ft. frontal area or around 700 1lb. with afterburning.

g o S
L Zw

IN THE KPGION OF 850 LB. S.L. STATIC
THRUST PFR Q. FT. OF FRONTAL ARFA IS
EXPFCTED WITR THIS AIRCRAFT WITHOUT

AFTERBUENING,

Take-off, elimb and eeiling depend on thrust/weight
ratios A ratio sea level statis thrust per lb. gross take=

off weight of around 0.70 will be eonzidered high.

IN THE REGIOK OF 2.0 LB. SEA LEVEL
STATIC THRUT PIR LB. OF GROIS TAIZe
OFF WEIGHT IS EXPECTFD ¥OR THIS AIR-
CRAFT, WITHCUT AFTERBURNIRG.

The importanse of the proposed design is that

THESE RATIOS CAN EE SIMPLY AND PRACTI-

CALLY REALIZED IN ONE STEP WITH 4
MODEBATE ENGINEERING EFFCRT

while at the same time other considerable advantages
result. The most significant of which is that

TEIS LAYOUT PRECENTS A GOLDEN QFPORT=
UNRITY FCOR ATTEMPTIRG BOUNDARY LAYFR
CONTRCL BY SUCTION. -
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Proposal for a Gas-Turbine Propelled
=Wing A Ci:

JEADING PARTICULARS

Gross take=off vd.ght esvcosonvsvceacocassy

Wing arefecsccccsccssscesccecasecaccncacee

“m J.ouiing at take=0ffecccscsccccanscnce
Wing Mﬂg vith ‘%’ el ceecesssecsaccece

smo.oo.o.oo.ooctvtnoootcouoooovcc ssecece

Root 6hord cevvesccessccccsccscscccncccoce
u’ Chordecseescccncecscsnssscecsssascsnce

Standard mean ghordenccccccoccccncvsevosace

16.500 1b.

490 q.fto
33.7 lb/ﬂ-fto
28,0 1b/dq.ft.

25 ft.

25 rt.
0
19.6 ft.

chlcu-ccocctcooocooo.ooaona.-.o.. VYariabls

‘w Tat10scscvcrcerercscsncesccsscncanee

Thickness chord ratio
at oentre lindGiceccocscocvesncen
at tip eseccescosceccctensosoce

!ﬂm PALIO .covconessccostcccssccsncscone

ST L Ev e

8.L. static thrust/take-off weight e.....
/m arefeacnssscas

1.275

0

10
0
co

1.916
850 1b/sq.ft.
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Proposal for a Gee=Turbine Propelled
All-Wing Adreraft of Circular Plan Form

G 2 R
Tvo alternative schemes are presented. Scheme 1 (GA.l)
employs & more nearly conventional gas turbine e e form and
is outlined in the body of this peper. Scheme 2 (GA.2 and

Appendix I ) 1s preferred. -

Referring te GA. drawing 1,. The fuselags is submerged in
a eirgular wing with a raised canopy arcund the pilot's head.
The ‘engine comprises a single rotor assembly, earrying comrressor
blading above and turbine blading below. Alr is drawn into the
cozpressor through a porous eatesh area ecmprising about 50% of
the upper wing surfaee and flows redially thrcugh a multiple
stage compressor into a single peripheral combustion chember, the
scmpression being aseisted by centrifugal forece.

Two sets of guide vanes into and out of the ecmbustion
chamber are separated by a ring-plate from which fuel burners

projest tangentially.

Part of the combusted gases expand acrocs the turbine blades
and out through an exhaust anmlus produeing a amall (residual
thrust) 141t force. The rest, producing the mein thrust,
exhsust from a aslot out of the outer perimeter of the eorbustion
¢hamber, the direation of flow being eonfrolled by linked shutters
either-prédominantly radially arcund the whole perimeter = when
direet 1ift is required - or generally aft for forward propulsion,
each shutter then being at a different radial argle as shown by
the drawving.

4 bulo ring, supprorted at intervals arcund the periphery,
exsept that it is faired to the wing at the front, dirests the
exhaust gases dovmmyrds for vertical lift and also serves to
eontrol the aireraft attitunde. ( Sestion 7)

Underneath the rotor, between turbine exhaust and eentral
bearing and also above it as indieated, aprroximately 7CO0 Imperial
gallons of fuel are emrried.

The wing is 10% thick on the centre line. A 1237 hicomvex
eireular are aercfoil is drawn on a 20 ft. chord and produeed
by a wedge to 25 ft. There is thus a 2% feet plus the canopy
in vhich to =it the pilot.

With full fuel and equipment tut with no military or paylcad
the gross take=off weight of this aircraft is estimated to be
16,500 1b. of which 5,600 1b., is fuel (Section 6 and Appendix IV)..
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Proposal for a Gas-Turbine Propelled
All-Wing Aireraft of Cireular Plan Ferm

TERUST AND IRAG
Boundsry layer sustion is employed for the following reasons:

1. A larpe profile drag redustion is known to be posszible

(Ref. I). At supersonis speeds wave drag produced from the

wing surface will also be redused. A substantial reduction
is possible (Ref. II).

4n exsursion into the possible effeets of suction at
cuperscnie speeds 1s beyond the seope of this paper.

2. The cpportunity provided by the unique position of the
engine air intake.

3. A poeitive advantage in svsilable thrust at high superscnie
spesd 18 conceivable, It is clear (from Ref. 2 for instance)
that a forwvard facing intake is an emberrasament at very high
speed. The rem temperature rise added to the ccmpreseor rise
limitg the quantity of fuel which ean be burned in frcnt of the
turbine. Thrust iz only produced by burning fuel and disappears
altogether below M = 3.0. It seems likely that intake air
would be at lower than equivalent ram temperature.

4e If the engire can take all its air through the wing surface,
100% exclusion of foreign bedlies is ensured.

5« A hot gharp-edged leading edge is not likely to collect
much surface roughness in f1ight.

6. A large proportion of the total surface area of the aircraft
can be sucked (Aprendix I). There are no moving ccntrecl surfaces
on the wing, and there is no other surface but the wing.

7. By controlling the out-flow, induced draf co-efflcient may
be reduced. Notet The jet efflux should be a further assistarce

The engine design would no doubt n:ed to make proper allowence:
for a sustion intake. Hence it is desirable teo aim for it from

the begiming.,

The radial flow compressor proposed borrow its attributes
from both the centrifugal and axial types.

A plain eentrifugal compressor results in a massive impeller
The aim is to reduce the tip speed to arocund 700 ft/sec. If 1,4C0
ft./see is assumed to be a normel figure, centrifugal stresses wil
be roughly one quartar of typical velues. (Streas varies approxi-
mately as the square of tip speed).
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Proposal for a Gas=Turbine Propelled
All-Wing Aireraft of Circular Plan Form

TFEUST AND TRAG (eontinued)

There seems no reason why the proposed comrressor and turbine
should not be as efficlent as an axial type, compression ratio at
a given tip speed presumatly depending to a large extent on the
mmber of stages. A five stage compressor is drawn. Clearly, in
Scheme 1, the mmber of turbine stages ean also be increaped if

neceogseary.

The sirilarity of fimetioning betwsen this engine and a typices
gas turbine 1s quits marked. An empirieal aprroach to thrust and
consumption figures appears to be justified for a flrst arproxd-
mation ( Ref. 3)

Intake, compressor and turbine area sre drawn about si:: tires
the equivalent areas on a typieasl 6,000 1b . erngine. The f.L. stat
thrust 1s conservatively assumed to be 32,400 1b. ( éx60C0 x 0.9)
and no credit is taken for the effeet of Reynolds number on compre
sor and turbine effieiendes (ref. 3.) A typieal variation of stati
thrust with altitude is drawvn. (Figure 1).

This representa sweeping sssumptions about the thrust of a
very large engine. But the aim of the preszent paper is to
point to the possibilidkies and more detailed work on thrust
is beyond its scope. It is a sine qua non that engine and
airgaft design proeeed together.

Thrust and Mach Number are plotted in co=efficient form
(based on the wing area) on Figure 2 vhich also shows estimated
profile draf co-efficient Cnoe. Three curves of thrust coweffieien
are shown, besed on assmptions of the variation of thrust with
speed (Figure 3). Curve 'A' is thrust at S.L. , Curve 'BY reprresen
thrust above the tropopause assuming a rapid fall off in thrust
above M ®= 1,4 and curve 'C' for comparison, assumes thrust is
invariant with speed.

Subscmie drag without suction is estimated with fair
acouracy at Cp, ¥ 0.0075«

Thickness chord ratio varies across the span (Figure 4).
Hovever, the decrdasing secticnal thiclimess is matched by a
decreasing Reynolds mmber (as the chord shortens).

A first estirete of supersonic drag aseumes CD&: 026 (3.5 tir
the subsonic valus) and is invariant with speed. optimistic est
mate ascumes CDo = 013 (1.75 x subscnic) and takes credit for
reducticn in wave dreg at the higher Mach Mumters. This is probabl
not unrealistie if suction is accounted for. Ref. 4 test points ar
shown. These tests were mede at infinite saspect ratio and low Reyn
number, the thecry of Fef. 5 indicates the effeet of Reynolds numbe:
Refse. 65 7y €5 95 vwere considered in eowpiling these estimates.

Dreg efficiency factory (Figure 5) is made to fit assumptions o:
raximm 1ift~-drag ratio (Appendix ITI). L/D max. subscnlc was



assumed to be 9.0 and supersonic 4.0, wibhout credit for
boundary layer control. For comparison range assumi g L/D
max, supersonic = 7.0 was evaluated, The variation of
specifis renge with L/D max. and Cp, 1is depested graphically
on Figure 7 (Appendix III).
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Prcposal for a Gas-Turbins Propelled
A11-Wing Aireraft’ of Cireunlsr Plan Form

ARY (See aleo Appendices III and IV)

Performance { standard Conditions)
Maximm level speed (low drag estimate in traekets)

Sea loveliccocvecssrccoscssccasesesacsossssccas 995 mph (1300) Fig
36’@0 to approximately 50,000 fleveenssceceseslllO (3360)

Aprroximate time from start to

36’@ e csscssscccovescossnscnsccerascssnces 1.6 mins (ﬁg.
60,0@ Tte sevesvercscnacevesncsersnncnencnncee 4.0 mins

Ceiling (from take-off at max, Groes Weight,
Climbing at 95% max. m‘t)cotoo--.cncno--ocov 63,mo ft. (ﬁ

Range at minimm drag speeds with allowanse for
taks off, e¢limb, deseent end lernd and 10% fuel
reserve. Crulsing at 85% max, thrust.

1. wc at 42,@0 RQ = @Wean eruise alt.,.. 1’030 mﬂel(l.,r ‘
2. M at 65,0@ ﬂ. e mgan crulse altoo-o 850 milel(L a
3. Supersonis at 60,000 ft. mesn cruise alt ... 850 miles(L/Dy s
4o Supersonis at 71,000 ft. mean eruise alt....

wvith favourable 1ift -

drag ratioc achieved by .

saotion. 086¢000QUTECRPIBOEVOCOOCOPBOOOOGIOROSS 1,800 Milea(L/Dm‘

¥EIGHS

Puselage and ving structur® ccceccecescescccsee 1%62 o
Porous skinBecscccscnonsnsssnrsnasnsnssnanines AHRD
Power plafteccecccsceasscersssccnsscnccssccacss 79100
Other extra to strusture eecccccesiscecccance 1,793
- 10,68

m-c--;ccoo-oo-ooccc.nouoocoa..ooo-ooo-... 200
Full fuel ('700 gdlm‘)-o‘cooo.-co-o-ooooooooﬁm

0’1‘..’...........'.0"...0 I AT R ERES A AR AR YD £ ) 20

5422
Maximm take -off weight %2_1.22‘
A gynthetie weight estimate wes msde based on Scheme 1

The power plant weight was, however, also determined empirically
(Ses Appendix XV for details.)
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Proposal for a Ges-Turbine Propelled
A1l Wing Aireraft of Circular Plan
Form

7. CCITECL AD STABTLITY

A single centrel surface in the form of 2 hzlo situated in

the jet stresm and supported at intervals around the peripkery
can, it is believed, be made to perform the nececsary ccntrecl
and trim functions and has a satisfactory simplicty.

In order to deflect the Jet stream downwards all the
eontrol reds (GA.l) are simmltaneously pulled by rotating their
attachement points in the cockpit.

The shutter setting is pelected before increasing the pitch
of the halo to direect the thrust mainly radial’y, but slightly
forwsrd to cormpensate for the fired part of the halo ot the
front. Assuming that = 0.4 for the halo a2nd the dynamie
preseure in the jet efflux is 2,25C 1b. ag.ft. (£ = .0COLV =
1,500 ft/sec.) 20,000 1b, 1ift is produced and the load on the
halo 18 S0C 1b./sq. ft.

For forward thrust the chutter positior is changed to
direg¢t the thrust prineipally aft resulting in a forward
climb then the halo is btrought to a new trim position.

Differential movements are obtained by moving the ccntrel
stick, when the rods flex the halo in the aprromriate sense.
Powew operction is envisaged with a trim con rol to rlace the
stick central, at any trimmed condition. The large noce up
moment due to the CP and CG positions at subscnic speed 1s
balanced by a downward trim on the "elevator® part of the halo.

This secheme sghould enable the dise to rise vertieally in a
horizontal attitude. Alternatively a perhaps unpleasant form cf
take=-off with the dise normal to the ground is ccneceivable. In
this case both the ability to hover ard the linking of the
shutters go overboard. A gain in simplielty for ¢ amell zairerart;
tut the landing problem appears awviwarde.

A normal take=off 1s not ruled ocut; besides weight and
complication wheels wculd displace fuel. Hovever, the high
thrust weight would give a very short take-off and assuming
max. = 1.3 and a larding loading of 20 lb/sq.ft., stalling spced
vould be 72 mph. Con‘rol surfaces or cpollers are also pocssible.

Proper investigation of all the possibilities is outside the
scope of this paper,

Circuler plan form 1s cheracterlized by high %, et at very
large angles of attack up to 45° and a sudcden stall (ref 9) . With
a charp L.E. the gtalling charceteristics may be vicicus btut this
is regarded a8 acceptable if a ecntrolled vertiral toke=off and
landing ean be achieved. It is notable thet L/D max. for the cireu
Plan form occurs at a low angle of attack. (Ca. -©). '
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Proposal for a Gas=Turbine Propelled
All=Wing Aircraft of Ciroulsy Plon Fe

COITRCL AMD STABILITY  (contimued)

In the rotor itself, which is estim-ted to welght
aprroximately 3,200 1b. and to have 2 moment of inertia
of about 4,000 slug=-ft. 2, a powerful stabilizing agent
i available., For a couple at right angles to its axis
of spin a gyroscope behaves like a body of veryy large
inertia; therefore, an applied pitching mcment cn the
aireraft will result in a slow rollj inherently damped,
2nd harmless hy comperison with umwanted pitching.

A é6 ft/sec gust encouniered at 2 forward speed of
1?5 mph at 20% of max, FPM is calculated to rreduce a
rate of roll of 12,5 deg. per . sec. negleeting dcemping
and inertia in roll.

Oecasiorally there may be scme form of nutatory motiom cr
perpoising, Analysis of this problem arrears to be: very
complicated and is not attempied here.

The pllot’'s canopy and dorsal extension will provide
directional statility.
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, Proposal for a Gas=Tnrbine Propelled
All-Wing Adrcraft of Circulgr Plan Form

STMYARY AND DISCUSSICN

The advantages may be summarizeds
1. High-thrust/frontal area leading to high speed.

2, High thrust/weight leading to vertical take-off and landing,
no airfield problems, no underearriage. Very high rate of elimb and
ceiling,

3. Ability to employ a aimple schemes of porous suction, possibly
leading to big increases in speecific range, conceivably simplifying
engine design for supersonic speeds.

4e Gyroscopic stability, eliminating dangerous longitudinal
trim changes, especially in the transonic regione

5« Good mass distribution leading to low structure weighte.

ée Aero-elastic problems reduced to very minor proportions,
with large saving in structure weighte.

7« Ko waste spaces. Every cubie inch of spare volume filled
with fuel.

8« Perfect suitability for pressurs cabin.

9. BNo stall problem. Sharp L.E. reduces wave drag; sharp hot
L.E. seen as assistance for boundary lsyer control.

Against all this is the fact that there is only one engine and
that stability and control prineipally depends upon it contimming to
function (Appendix III).

The commonsense view highlights the possibilities. The
following points it ups

l. This 1s a flying engine, excellently shaped faor this purpose.

2. The engire 1s designed around the aircraft, not vice verss.
The tmilt in power reaches a logical maximm.

3¢ The widom of upping the thrust without regard to fuel
efficiency is open to question. Here we havesl

(a) An efficient engine of high compression radio.

(b) An efficient aircraft with virtually a minimm of
drag-producing surface area and low wave drage

(c) The oppertunity for increasing the overall efficiency
of the two in combination - by boundary lsyer suction.
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Proposel for a Gas-Turbine Propelled

All=Wing Adveraft of Circular Plon Form
8., SWMARY AND DISCUSSION (continued)

(d) A very efficient structural shape, giving,
inter alia, more fuel for the same weight.

We feel we have only scratched the surface of a very
large subject. This paper hes been composed in a hurry, =
the resson is apparent from the concluding remarks.

Nevertheless it appvears that a prsctical aircraft ecan
be made which,

ozcupying less room than a North American F.86 Sabre,
or a de Havilland Vampire,

and requiring no airfileld;

can reacn ;0,000 ft. from a standing start in about
4, mivutes and then (taking the optimistic view),

czuise for about 1,500 miles at a speed of over
1,000 miles per hour,

before descending to base.

It is not difficult to visualize a bigger aeroplsne like
this; probably using a thimmer wing section, but still with
two or three times the range; with room for a full crewsg
malking use of a high angle of attack for radar scanning etce
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Proposal for a Gas=Turbine Propelled

All-Wing Adreraft of Circular Plan Form

9. CONCLUSIOR

The "flying ssucer®™ controversy has been the subject of
mach ridiculous conjecture. Use of the term has, therefore,
deliberately been avoided so fari in order that the rader may
as far as possible approach this peper without bias.

This is a simple engine-airframe combination and it seems
to have something of great significance to offer.

It will have become epparent to the reader before now that
it i1s indeed a "flying saucer®, If it is workable this compels
belief that a large proportion of the reports about these things
= many of them corroborative « are true. Upom reflection it
seems quite certein that aireraft of this neture are being
developed behind “he Iron Curtain, probably by German brains
(Ref. 11). Recert observations in the Korean theatre of war
lend force to this startling conclusion. (Appendix V).

The military value ofsuch an aircraft is uncertain but it
appears to be enormouns. In order to find out, an enthusiastie
investigation of this layout - on its merits = and public money
to direct the necessary engineering effort ought to be forthcoming,.
Perhaps something is already being done on these lines. It looks
as though it will worke

It also loocks as though the Russians have got the jump on

the Free World by at least two years. It 1s hoped that tdme will
not be wasted in debating this pointe.

Jdele M, Frost
Te Do Earl

......Aprﬂ 1952.......



APPEIDIX I -« ALTERNATIVE SCHEME

Scheme 2 is fllustrated by GA 2. Ailr is drawn trrough beth
upper and lower wing surfaces into the central inteles of a dcuble
gided impeller vwhich is driven by an irnflow turbine in between.
The turbine exhaust gases are collected into two non-rotating ennu
above and below the rotor in the eentre with vents at the side and
on both upper and lower surfaces.

It is possible to direet the gmses out of two vents only in
these anmull and into jet pipes protruding from the wing, the one
behind the pilot and the other symmetrieally undermsath. Hovever,
in spite of the useful reeidnal thrust it seems likely that the
f£inal nozzles would be unacceptably large. A generous weight allo
ance for ecockpit refrigeration has been inecluded (APPLIDIZ IV)

Scheme 2 1s rreferred to Scheme 1 for the following reasons:
1. The msin rotor ic a much betiter structure.

2. The intake is double sided ao that both wing surfaces
gan be Suckea.

2, The inflow turbine promises good efficiency.

4. The almost compiete gyrmetry makeg for greater ease
of manmufacture.

5. The turbine blading =nd exheust i1s cooled b- the
ineoming air to some extente.

6. The flow t'rough the corburtion chcmber promises
good cooling of the ecrbustion chember wzlls.
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AFPERDIX II = ENGINE FAILURE

The probability of engine failure eannot te overlooked.
The aircraft depends largely on the engine for its stability
end control. Catastrophic viltration mey result from damage
to the rotor. HNevertheless, there 1s a fiixr possibility of
retaining sontreol after loss of thrust, with the ocrdinary air-
flow across the control halo. Stability will be a doubtful
quantity (although the rotar will take a long time to slow dowm)
bat an unstabls aireraft is not neessserily an uncontroullatle
aireraft. These aspects san no deubt be clarified by detall
investigation.

Itecnﬁ-oleanbemint;ineddmto slow spe-d, a forced
landing without power should not be exceptionally hazardous
becausze of the low stalling speede.

It 1s considered undesirable to try to design reserved
systems or other ingenicus devices. The overall safety level
is probably better if the pllot or even possibly the pressurized
ecockpit ls provided wvith a perachuts.

It is 2 = propos to note here that this perticular size of

aircraft cught to be producible with military equimment for less

than $200,000.00 a plees. (Approximetely $20/1b. empty weight).
Furthermore, this price appears unfavourably weighted as it
makes no allowance foer savings cn ecomorets runwey eonstruetion.
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APPENUCIX ITY - PERFCRMANCE

For a circular plan form, fundamentally,

1L/, -:% (1)

where e g drag or spen efficiency factar
which takes into account devi-
i1ation from the parabolic in

Cpo vs Cf,
Cpo 3 profile drag co-efficlent

15,75 / gy (2)
22/ 2
Ve = =inimm drag speed (level flight) (m.p.h. EAS)

b . span (£t.) e
Dypipe miniwemm arag (Ibe)

v fe (3)
%/ o, ~

stalling speed (m.p.h. EAS)

Cln = maximmm 1ift co-efficient

R 275
* bQCQ\/%'%:IDmnIU' (I.)

R  » statute eir miles /1b. of fuel @ Vi
@ = apecific sonsumption lb./1be thrust/hr.
0" = relative demsity

L 4

1

F R

i E

Jake off
an allowasnce of 30 secs. at max. RPM should be adequate. Assuming

¢ = 1,10 the fuel used - -
a}?‘%gldx - be
Sixd (Pig. 8)

The following technique was assumed. It does not necessarily
give minimm time to height or maximmm distance/fusl to height,
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APPENDIX III < Perfcrmanes

Climb (eontimued)

1. Climd vertically to 1,000 ft. (maxizmm thrust)
2. Actelerate to M 3 0.9 in level flight at 1,000 ft.
’ (Madimm thrust).
3. Climb to 27,500 £t @ M g 0.9 and elind angle of 60°
(verying throttle up to climb thrust at this altitude)

Pig. L 1.)
4e Finich climb + ¥ @ 0.9 and climb thrust.

A pert climb to ceiling, taking L/D, = 7 supersonls
and cno = 013 was also evaluated.

In evaluating the climb angle (Sin89 = T =D ) the induced
drag should be factored by cos 5. The W effest is not
unduly large and has been negleeted. ’

The distance covered in climb to high zltitude was 50 miles
and the fuel used (including takewoff) 1,060 1b. For the
subsonic cruise at low altitude, the dlstance to 36,000 ft
wvas 20 miles and the fuel used 870 lb.

Range

For convenience ranges is evaluated at L/Dp. At any parti-
cular altitude mexirmm air miles per lb. is obtained at a higher
speed than Vy. A further approximation was made in thst the range
vasfhund by mltiplying air miles per 1lb. at the mean cruising weight
by the cruising fuel. 10% initial fuel was allowed as reserve and
500D. was alloved for dessent and lending.

Cruising speaific fusl eonsumption was assumed at 1.2 1b/1b
thrust/tr. while using 85% raximm thrust, thct is in all cases
except the subsonic ecruise at the lower altitude. Here the thrust
required is only about 15% of the maximnm and speeifie ccnsumption
wvas aprroximated at 1.6.

Degcent was assumed to cover 100 miles in all eases and
this wvas erediated to the ran-e.

Tt is notable that W/ Vg (fram eq™. 3) is umususdly high.
So that at H ¢ 0.9 the stall (assmming s 1.0 could be reached
vithout buffet) at mean cruising weight 1s not reached befcre
80,000 ft.

Turning performance should benefit form this situation.
The stability problem in a banked turn has not been exemined.




APPENDIX IV « WEIGHTS

The detail estimate 1s as follows:
Structure

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

Extra to Structure

Dowsr Plant:
Combustion Systen
Rotor Assembly (including Bearing)
Guide Vanes
Ringplate
Fuel Systen
Details

Control System inclunding Halo
Hydraulics
Electrios
Radio
Accessory Drive, ets.
Cockpit Equipment
Fuel System and Tanks
Pressurization and Refrigeration

Disvosal Load
Pilot

Full Fuel
011

327
425
1035

2520
3780
250
150
230
170

4853
110
160
120
160
395
208
290

200
35600
30

Maximum Take-0ff Gross Weight

1787

7100

1793
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APPENDIX V <« TFRESS REPORTS

The magazine "LIFE" for A-ril 7, 1952 carries an article which
collects together a number of reports of "flying saucers”. It
selects ten (10) incidents as evidence that they are not man-
controlled flying machines; deliberately making out a "case for
the interplanetary theory; the following extracts and comments
are presented:

1.

2.

Se

Se

Lubbock, TEXAS « night of August 30 =

eese an attempt to photograph eeese 1/10 second
@XPOSUT® seee '

eeee the Air Force, after the closest examinmation,
has found nothing fraudulent about (the) pictures seee.

esees 1f the lights werse flying at 5,000 Tteoe
about 1,800 MeDPehe ceese

COMMENT The photographs as printed conform accurately
to the proposed design. In a formation the light

from the others would light the polished surface of
the one. The heart shape also photographed fits

with a blanked off area at the rear,

NEW MEXICO, 4:47 p.m. - July 10, 1947 -

esee Surious bright object, almost motionless ,...
clearly oexhibited a sort of wobbling notion ee-..

COMU-NT It seems difficult to arrange for t b8 centre

of 1ift to be at the C.G, for hovering. If it is offset,
nutation or a precession analagous to a top might be
expected.

REW MEXICO, 11 p.m. =~ Summer 1948 -

esse 8ilently overhead .... seemed to be quite
low ... half a dozen "windows” clearly visible at the
front and along the side .... glowed with the same
blus=green 60lour ..es had a touch of yellow in 1it.

COMMENT Windows = exhaust nozzles, Possibility of
using propane as fusl?

0fficer in Command of the Radar Equipment that keeps
wateh over a certain Atomic Installation « one day in
the fall 1949 =

ssee Watching a radarscope that covered 300
miles ceee five apparently metallic objects .e.. less
than four minutes ., believes that in this instance he
mede a legitimate radar contacs.

COMMENT Say 200 miles in 4 mins., is 3000 mph M= 4,5,
Sounds rather too fast for the high altitude stated
to be obssrved on the scope. How is the altitude
determined?



8.

10.

oyii-

Appendix V = Press Reports

WONSAN, KOREA at 200 m.p.he = Jammary 29, 1952 = flying in B9 =

0600020,000 £t ses.bright round orange object in
the sky neer the planesse.flew with revolving motion, wore a
halo of Bluish fleome 900003 e ir dicmatereee

COMVENT Poesibly & remote controlled missile. More likely
larger and further aweys Bronge with a high finish might
appear OTangRe

Across the skies of ARIZONA = on the night of November 2, 1951 -
a ball of kelly green fire =

sssetuiploded in a frightful paroxysm of light....vitbmt
raking a sound, At least 165 peopld ssw the thing, Ihmdreds more
witnessed the flight of countless other fireballs, etc. Air
FPoren established "project twinkle® to investigate themes..fOr
threé montha a crew kept vigll ..ceess8aw nothing,

eecseohen asked to indicate most witnesses touched the
colour band at 5,200 sngstroms, close to the green of burning
copper.

COMERT Suggested to be extra terrestrisl. An alternative
explanation is that this/they, was/were sintered bronze porous
wing surfaces burning furioualy snd unintenticnally.

Xmost without exception the reports of these things
can be constiuned to show that the sighted object was a dise
viswed flom some angle or _another,






