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Yry Go He 10;61. :
soeiete Cormerciale et Industrislle Pranco-2ritannicue,
L3, Avenue fiaymond Poincare,

Pards 169’ ; ) £

frince, :

Usar Gerry:- _ o

It was vexry nlce indeed to meet you in Paris
and I would like te thani you and Jose for looking after
Jomm HoCulloch and myself so well, I 2; sorry thal I was
feeling so sick while I was over thers, which rather eramped
things & 1ittle, however, I am certainly optimistic abowt
the possihilities of concluding something with 2borewsid,
and was reuanably impressed tdt.n the work that he han doaa
to data. : o : =

I an attaching a brief ocutline of wasl I feel
1s our positden on the colsopter project at this time, and
tho details, wdll of course, have to be worked out later in
conjunction with Joe Forley. The first step, however, is,
I velieve, for us to indicate, on tie lines of thé attached
draft, what we reqmire from Zborowski; he will thon subedt

‘a suat.m’. of what he is prespared to do, and after our - -

receipt mnd perusesl of this in Canada, Joa Morley can &hen
send instructions over with rezard to the contractual and
finanudal authorization, In the meantime I hope thias draft

' ‘will be of aome assistance to ynu.

Homn t.amyouand.}osenaininthehot

too dj,stance mt.ura.

Aa rcvoir,
J. Co ?'107!1. =
¢cc  Mr. J. Haechter

¥r. J.A. Horl.’ 4
' Hr, J. #eCulloch
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SUGGESTIONS O MATHOS OF NIGOTIATION
~ITH M, Z30R0U3KI #08 A DESIGN STUDY
. 08 s GOLEDITER

The statement {rom H, Zborowski should contoin
the following s-

{a) i statement of the sork to be done within the
terms of thodesisn study contract,

{v) An agresment on the method of liszison and
checking of progress »f tie job,

~~
(¢]
et

The time and cost of carrying out this werk.

¥ethod of payment,' ste,

~
(o
~

The various items would be desli with in detail [
ags follows 3~ : ;s

{a) A Statement of the work to be done within t.ha tema of

*m desisn atudy cwnt.ract

Avro would reg aire, as part. of tho deaimm stady,
a complete statement of performsnce of the propossl, basad
on the targel drome spesification lsft sdth BTZ, inclmﬁ*g
estimates of drag, instelled thrust, noszzle efficiency, ram
Jjot performones, ete,, atandlity derivatives, complate
weight breskdown, CG and aeredynamic center plots azainst
time and Mach number, Fully dimensioned drawings will te
resuired ineluding drawings of the interior layout and cross
sactions tarough the project; also installiation drawings
of the en;ine and aircrafi control systems, :n eagine
uerfar:aunce brochure shoulid be included, based om the eng~

~ ine used, Kission patterns should al=o be included, show-
" ing time, distance and altitude for the mission considered,

also a statomn?. of welght change against this niaaion.

Hote  In Item 2 of the target drone specification we °

call for a oubsonic design which is capsble later of basing e

developed to & superscnic design. It would be prafaraile,
in the proposal received from BTZ, if the desin was basad
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on a supersonic capability up to Mach 1,5 to 2 depending

on the penalties on range and performance of achieving this,
but at the same time ensuring that the project can be oper-
ated at high subsonic Mach numbers in the svent that ext-
ended operation at these speeds was required.

(b) An agreement on the method of liaison and cheeking of
prozress of the job

Avro are to have full access to study, in con-
junction with BTZ engineers, all work being carried out b-
BTZ in relation to this project, ¥e should be free to send
any of our engineering specialists, or other specialists
that Avro delegates, to discuss and monitor, where necess-
ary, the design of the projects '

Avro understand that BTZ will not be able to
build special wind tunnel medels or carry out wind tunnel
work on this project, within the terms of this preliminary
desizn study, but BTZ will use their best efforts to co-
relate the performance and wind tunnel work already achieved,
to ensure that as much of theperformance as possible is co-
related and checked by reasonable testing, \

(c) The time and cost of carrying out this work .

BTZ have agreed to provide this design study
within a peried of 90 days from receipt of a design study
contraet and have further agreed to extend an option for
Avro to participate in the coleopter program in a manner
still to be discussed between BTZ and Avro, Avro would like
1o extend this option to 2 period of at least 60 days, and
preferably 90 days, after receipt of the completed prelim-
inary design study from BTZ, In the meantime BTZ have
agreed that no discussions will take place with enyone on
the Horth American Continent without the prior knowledge of
AVro, )

(4) Method of payment, etc.

For the three months preliminary design study,
M, Zborowski agreed to discussion of a total figure of
$25,000,00, It is suggested that this be made in three pro-
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gress payments, abt one per monbth at the end of each montn,
the first psyment being $10,000,00; the second payment
2‘?10,000.00 and the third paymend %S,WOOOO Avro should
have the option to be abls to abendon the project after
tho remiitznce of any of thess proiress payments, althouzh
i% 4is, of course, not anticipated that this will te nec-
essary and would merely be included for lezal protsction.

The work carried out by 5TZ on tnls pariicular
projsct would be the property of ivro alrcraft Limdted,

31 gned: do <. FLOTD
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HINUTE: OF THE HESTING WITH SUABAU
TECHNIUR 2BOROKT AT BOULSY=-3T-ANTOINE,
Wi, PAHILS ON MOSUAY, DECEMHER STH

Thoze presand: Ur, Helmut Von Zborowskl, B,T.Z,
Or, #Wilhela 3eibold, Chief inginear, B.7,7,
Hr., J.C. Floyd, Avro Aircraft Ltd,
Mr. J. ¥clolloch, avro ilreraft Lid,
¥, J. Waechter, Franco-Britannicue -
. ¥, Rapoport, Hazinesr & Interproter,
Frango~tirdtannique

The Purpose of the Neeting

The purpoze for the meeting was to ask B,T.Z.
whsther they would undertake some design study work for ivro
AMrereft on 2 Target Drone Alreraft, '

Mr, Floyd opened the mesting by ssying tnat he
wished to discuss the Coleopter principle and if possible to
hove proof that 14 worked and in particular that the stabil-
ity was acceptabvle., If he could be convinced of these two
things then he proposed to offer a contraet to B,T.Z. for the
design study of a aigh speed drone. : 5.

Or. Zborowskd replied that he would first run
throuzh the main uses of the Coleopter, which were as follows:

i) Snper;ﬁonic Interceptor (man controlled or otherwise)
ii) Turboprop, Givil or #Hilitary
1i3) Guided weapon, (te take up to 20g)

iv) Ground attack - a3 1ight sircraft with gosd maneuver-
- ad1ity (Dr, Zborowski sald 1t was debatable whether
the Coleopter was the sest aircraft to do this job.)

Although Dr. Zborowski had not memtioned a drone
in his 1ist of posaible uses for the Coleopter, he went on to
say that a drune corresponded to an wnmunned Interceptor
from the point of view of ths Golsopter application snd al-
ready ne had made studies on both a subsonic drons and a
supersonic drone., He went on to qualify this statement by
adding that it was in the supersonic drone range that t.ha drone
was similer to the int.arcoptor.

QU




(™

SUNVIOSNT Ial, ARVERDIX ONE

Pasze Cix

15 Jec

Mro Floyd then stated that the specification in which

ne wis interested was for 2 supsrsonic drone capatle of a
subsonie performeznce, and both Dr, Zborowski and Lr. Seibold -
agreed that this could be done. :ifter consulting several
brochures, Ur. Seibold said that a Coleopter could be producad,
having a total flight duratdion of 25 to 30 minubesn, which
would include two wupersonic tursis of 5 minutes duratlon wach
at H = 1.5, This drone could also be used for a purely supor-
sonic miscion with an endurance of =izht nimutes at ¥ = 2,

Dr. Zborowski then summed up the bLype of performance he
thouzht would be possible, in the [ollowinzg way:

(a) Subsonic flight at 2 Mach Bumber of .9 at 50,000 ft,
for 50 minutes duration, including take-off, climb and
landing,

(o) Take-off and climb to 50,000 ft, followed by super-
sonic flight at M = 2 l'or a duration of eight minutos,
followed by descent and landin;r.

(c) Subsonic ﬂigh* at M = .9 at 50,000 ft, with two por-

iods, each of flve minutes d:urat.ion, at M = 1,5, Total

duratdcon of flight 30 minutes,

weights for the precedina missions:

fk.U.’#, ; g = 3,0% lb’
Structural Weight = 1,500 1o, approx.
Engine : = 3Bristol Orpheus

¥r, Floyd then asked how the directional and lateral

stability was achieved, to whica Dr, Zborowski replied control

was zchieved by a Jet stream and spoilers, Or. Seitold saild

that as the C.G. was at 73 of the wing chord from the leading
edge, there was quite a large static margin, which of course

improved things and most cerizinly this was betler than the
resulis one obtained from & delta confizuration.

Or. Zborowski then stated that they had similated the

response in a wind tunnel and on a free flight model, Over
300 tests have been carried out on a small 40 1lb, thrust pulse
Jet enzine. The efficiency of the deviating Jet stream had
teen measursd and it had been found thal the response of the

55
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spoller control was 1/10 second whilst the response of the
jet stream was 1/100 second, The tests had shown that the
Coleopter did not rejuire automatic stabllity even with the

pulse jot.

Hr, McCulloch than asked what were the advantazes
of the Coleopter over = deltz configzuraztion employing rem-jots
at the wing tips, to wnlich LUr, Seibold roplied that whilst
the draz coefficient of the Coleopter might be larger than for

the delta, there were distinct serodynamic gains, waich only

a detziled design study could demonstrate, e.z. =n annular
wing could be made as stiff as a delta wing for less structur-
al weight, Mr., McCulloch then csked if he could see some of
the wind tunnel results and asked specifically:

1) yhat tunnel testing had been done to date,

ii) ¥ho made the modsels, snd
$i3) In whosa tunnels were the models tested,

#r, Hedulloch also asked at what Reynolds zimnber tha tests
wers run. :

Dr, Seitold then produced some low speed tumel
test results and said that supersonic testing had only been
done zt & Mach Number of l.4 =nd s Reynolds Numbeér of 1 x 106
The testing had been done at SNECHA, who had the licensze for tho
Coleopter in France,

After looking through several brochures and drawe
ings, Hr. Floyd decided to take the meeting into its second
stage and a contract was next discussed, v

Egscussions prior to contract for Subsonic Target Drone Alrcraft

Initially B8.T.Z2. could carry out a desia study
using existing wind tunnel results and test rig da Later,
if necessary, they could mcke tests on a model “in the wind
tunnel, The third phase would be to test engines on a full

sd.zed test rig.

Mre Elog_ then asked Dr. Zborowski if he would
agres to a fixed price, to which Jr, Zborowski replied that

he would, Dr. Zborowskl then went on to say that he thought
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the dezizn study would take about three months and that the
price would be 330,000, This would not include the study of
the electronics involved, nor would it involve engine test-
ing or a.dditional wind tunnel testing,

o-@ tnen stated that his total allocation
for this resaarch was 325,000 end would Dr, Zborowski agrese

to this ficure,

Or, Zborowski azreed to this wid stated that al-
though the prozram would cost him more than $25,000, he was
keen to set up an agreement with a reputable firm like 4vro
Alreraft Limited, He also stated that he tiought the next
st2ge should be for B.T.Z. to pul on paper exactly what
Avro Aircraft would et for the $25,000, He added that he
would also carry out soms wind tunnel testing for us at no
additional expense, ¥r. Floyd then stated that he thought
this sounded & good arrangsment and that on receipt of B,T.
Z.'s proposal, it would be reviewed by the Board of Avro
Alreraft and if they agreed, Mr, Porley, the Yice-President
of Sules and Jervice, would hendle the contract IorAvra Alr-
craft, ’

Pinally, the following action was decided upon:

(i) B.T.Z, are $o prepare a statament showmg what
Avro Adreraft's $25,000 »ill cover, :

(i1) If B.T.Z. do s design study for us on & super-
sonic drone projesct, thies work should be completed in three
months, during wiica time B,T.Z. would azree to liaison
with Avro aireraft Eanginaars, who would assess the aork
beinz done.

(3i1) That, for theperiod of four months from comaence~-
ment of the work Avro Alrcraft would have an option in North
America on the Coleopter formula for a drone project.

In the meantime, B,T.Z. have agreed tust no dis-

cussions will take place with snyone on the Horth American
Continent without Avro éircmft's prior kaowladre.,

‘signed:  J. NCCULLOCH

nx PANSIL OME



