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The r:nme of speeds and conditicns for which tie C 105 must be
desirned is so large that afequate aerodymenic test datacan only te secured
by the use of a number of facilities, each one speclally suited to cover a
cartsin ranpe, In many csses the data cbtained from one source cun te arranged
te overlap that secured from another source, thus providing a check on the
results

In gereral, +he zerodynamic data on which the C 1C5 desizn has been
taced is both excellont urvl copicus, especially when compared with thi:t ucsed for.
the desimm of the 0 100, Thus there are numerousFAGA test at a very lurse scale

hoth at low and hifh speeds of wings whose thickness and planform resemble those
rroposed feor the C 1C5 very closely. This does not in anyway lessen the need
for large quantities of ad hoec data on points specific to the design in questicn,
However, it is evident that tests using facilities which are not of very high
calibre, and specially suited tc the objeet in view, will not produce results
which are of much value compared to what can be gleaned from the analysis of
existing data.

Due to the extremely large commitments involved in the overall program,
it would be false economy to use anything but the best test facility for: each
rarticular jobe Accordingly, it is appropriate to plan’ the program so that all
the available facilities are used to the best advantage with due regard to the
nriority of the resulting data in the design programs R T e

With these things in wind, the logle of the program can be developed,
Since, as stated above, there 1g no peint in testing generalised models, as this
has already been done, the first thing is to develop external lines with due .
regerd to the details of the internal structure:and the processes involved in
marufactures..  As the result of several months study, it is now possible to- .7
defire smitable contours for further study, Having got to this point, it appesrs
that there iz great incentive to use a cambered airfoil, but there is no satise
factory 1nta to bese the design on, Accordingly it is expedient to resolve this
problem by ad hoe testing,

The dnta required are a reliable and mccurate estimate of the Qy, of
ireraft in the trensonic repime., To get these data a transonic tunnei is

trhe 3

cbvicusly required uging very sensitive balances to detect very small quantities
invclved in Cy . Also it is evident that turnel corrections mist either be
known accurately or be zero to give the necessary quantitative flaver to the

1ts, Fortunately these raquirements can be met by the model transonic throat
t Cormell, The feature of this tunnel is that it functions by using porous walls
witk suction. This gives a uniform velocity field free from any shock reflections
fyom the walls, Also the use of a sting mounting to position the model symmetri-
c:11v with respect to the tunrel renoves any other sources of anxiety over the
corvecticns, which should be nesligible, This situation is more felleltous than
with *he conventionsl NACA slotted throat where the corrections are open to ques-
ticn, copecially with reflection plane models. :ntoher fezture of the Cormell
10 iz that the balances are designed along with the model to give the raximum
ceszibtile sensitivity.

- ha

2o

Correlation of dzta from this tunrel with that from other sources appeax
to te emcellent, ané sven the effect of Reynolds number does not appear to be
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One of the main features of this program is that it can be done
relatively quickly, From lay 12 wken authority to proceed was given, it
should be possible to complete the design and construction of a model with
two wings and special balances by the middle of August, so that it can be
calibrated and ready for rumming by the first of September, The runring
time for the preliminary program required for the evaluation of camber will
be about three days, The main qualitative results will be known as the runs
progress, but it will take one month to fully analyse the data.

From these results, it should be possible to determine by interpeola-
tion the proper amount of geomeiric camber. This then fixes the exterral lines
and the rest of the program can be proceeded with, after making a new wing with
the optimum camber.

The next order of priority is to obtain the most reliable data on the
principal aerodymamic coefficlents thrcughout the high subsonic and superscnic
regime, From a thorough stucdy of NACA reports it appears that the most suitable
technique for this purpose is to telemeter data from rocket propelled missiles,
Since CARDE have set up range facilities suitable for this type of test and have
developed the necessury knowhow on the electronic techniques-involved, it will
certainly be advartagecus to rely on their experience.

 The Reynolds number obtained in these tests is sufficiently large to
remcve all doubts on this score. Since the tests are dome in free flight, there
are no tunnel wall corrections to be applied. The only correction is a relatively
small ore for the basic drag of the rocket motor, This is unimportant for sta-
bility tests, Besides giving the most accurate source of steady state derivates,
it ig the only source of damping derivutes.

Since this is a new technique, the effort required to design ard manu-
ficture the models including instrumentaticn is very large, Hence it is necess-

‘ary to start prelimipary work at an early date in order to get answers in time to

be of value for design.

Secuuse the models are expendible, at least three will have to be con-
structed to encure thst a cempleteset of data can be secured, More models would
be dasirible so that additional though non-essential data can be obtuined by
extra firingg, This program is a very major one as far as model making facilities
are concerned. Although it exceeds anything of the kind so far attempted at Avro
by a considerz:ble margin, 1t is felt that this is the cnly place to maks the rici.
due to the necessity for very close technic:l liaison with the model shop through-
cut, It will, of course, be necessary Lo obtain considerable assistance and ad-
vice from CARDE on the telemetering package, There is no doubt that a program of
this magnitude will fully occupy the model making facilities at Avro during the
perioé when it is essential that sodels for the tunnel programs be also under ccr-
struction, lonce arrancerents ruct te made to make the tunnel rodels elsewhere,

1

A 1/20 selde sting mounted model for the Cormell tunnel provides the
only poscible source fer high speed directional ard latersl data including the
scupling terms which are very necessary for the design of the autopilot, -lsc
it provides the only vehicle sultable for the program suggested by Dr. 4. Fuckett

on the launcrin: of missiles, which has been discussed at length in unoilner re=

m1.

port, The tecaniques develcped Uy Cornell for making very small accurate strain

muare bulances to suit every requirement are essential for toth these programs,
Fence it *s5 fairly obvicus that therc 1s no alternative but that they consiruct
v model aml the instrumentation. Une of the features of this are the balances

tiareter of about one hali inche
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Longitudinal data of high qualliy can also be obtained.with this model
at all subsonic Mach numbers and at i e 1,2 by the use of a special linsr, AL
the lower speeds the tunnel cun be pressurized up to 24 atmos. to give relatively
high Revnolds numbers, .

At the N.A.E., the most useful tunnel for this program is the 16" x 3¢
intermittent supersonic tunnel., This however can be arranged to cperate in any
speed runge. It is best suited to a relection plane model, Its ranre cof opera-
tion is thus such that it can give data which overlaps that from both models in
the Cornell tunnel and the free flight model, This should provide toth a useful
and valuable check on the continuity of the data., However it cannot be used to
supplant the other models, since each in its own sphere provides superior data,
some of which cannot be obtained In this tunnel due to restrictions involved in
the mounting method, Cf the K,\.E. models, the models for this tunnel should
receive the highest priority, and should be started immediately after the opti-
mum camber is found for the wing.

Tests on the intake at sevsral supersonic llach numbers are very desir-
able. “hils pressure recovery data is useful, the most important deductions can
be secured from an examination of ScHlieren or other types of pilctures of the
shocks, This requirement restricts cne to the N.A.E, 10" x 10" supersonic tunnel,
To get a reasonably sized model, it would be necessary to use a partial reflection
plane model, However, the problem of the boundary layer and Reymolds number is
such as to rerder a test in this tunnel virtuslly meaningless, A detailed dis=~-
cusaion with the N.A.E. on how to overcome the difficulites did not result in any
imdrovement in the picture, Accordingly it is felt that although results from

hess tests should be accepted with the utmost reserve in view of the unrelis-
billty of some NACA data done at a similar scale, they ars probably better than
nothlng. Accordingly a model should be constructed amd tests proceeded with at
low priority,

Low speed tests can be done in the N.A.E, No. 3 tunnel., These will
overlap some of Lhose done in the Cornell pressurized tunnel., However there are
several miscellaneous tests which it is much more economical to do in this tunnel,
The most important program of this kind are test with undercarriage down, and
with and withcut a ground board. Also some work may be necessary on the streaming
ofapntadd pf“ayhute. This program depends on work oen this subject being carried ou’
at Manchester, It may also be necessary to study the lettisoning of missiles and
sueh things. For these purposes, the normal three point support system is indi-

cated rather than a reflection rlane, Although this later system wculd provide a
higher Reynolds number, it yould mct be encugh higher than that achieved in Cornell
to warrant making a special model in view cf' the very limited scope of the tests
that could be undertaken,

In general, data from the Avro 707 series and from the very large NACA
tunnels seems adequate to ensure the bagsic scundness of the design from the low
speed point of view, Accordingly this program to supply certain detziled infor-
mation should not be regarded as cf the highest priority, but should take its

piace after the high speed programs.

Tests ein a splaning tunnel are mandatory for a fighter aircraft, Accord-
ingly these tests will be undertakern in the N,A,E, spinning tunnel which is one of
the best of its kind, Since no great apyrehension is felt as to the success of

this progrom, the oricrity need nct be high,
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: It is assumed that all models to be tested at N.A.E. would have to be
made in their shops, since the Avro facilities will be fully occupied in making
free f1ight models and the full scale mcck-ups which are also required for the

overall program,

It is accordingly felt that the program outlined above ard of which
details are given in the the Appendices represents an adequate and balanced
program using all the available facilities to the best advantage.
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Trangonie Hiind Tunnel 3' x 4Y

(a) Freliminary Test

Purroses {1) Te datermine baaslc longitudinel stabllity and
acntrol characteristicse
(2) To determine the effect of eamher on the zontranl.,
Model: Seala Sting Nodel

.03

{1) Uncambered wing

(2) Canbered wing fcamber i{s 30 chosan 2s to braskst
axpeated dasign requirement).

Test 1 (1) Uncambered wing . \ _
Mach numbers .5, o7, &, 85, 9, 52, -9%. 98,
1,00, 100, 1.10: 1,15, 1,20, 125 {14}
Zlevator deflascticns: +10°9, 06, -5%, <10°, «20°, .
"'3001 (C) M_}(a = <Z 01’
(2) Camberesd wing %
Yach number: As above 5 \qu
Elevator daflecticns: O e
At M= 5 1t is required to reach the stall which
“will call for an angle of attack of about 20°
Tnatrumentationt
(1) Foree data giving CL, Cy, Cp, cge
o
{2) ~Pressure data (if possible) only on Bgs 0 runse
‘umber of orificez: 9
(v} Finzl Test

Purnosa: To determine

for
isties about t

omplete stability and control character—
he 3 avese :

lodels +£3 Seale sting model cambered winge
Tha amount of canber will be chosen in view of the
knowladge darived from data of the preliminary test (a)e

Tasts (1) iongitudinal 3tability and Control

Mach number: s VariaBar B85y a9y 452y o304 98, 1400,

i dULal | » ’
1,08, 140, 115, 1.20,1425 (14)

56 M O’ 2, 5, 10, -'2’ -5’ -10, -.15, -20’ -25’
- (1)

(G X (5%
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Bffect
¥= 1,

->

of elevator on Directional Stability
g, 12 (3)

3, = =20, -0 (2)
U= W5, o, 9, H5 (L)

(5) Blanketing Losses
{(a) 1Ia elevater effactivaness

M

= .5, <8, 9, 95, (4)

¥ =8’

3
8

= =10, =20, 10 (3)

Repeat above at ¥ = d, 8 with dive brakes open

60

- 40 at M= .8, 95

(b} In rudder effectiveness

M
Di

V2

o

(8) Pa

(7) Di
L

0
10
20
30
40
5C

Instrumentation:

Furpeses of this
and so the same
only Mach lthumber

= 08’ 095

ve brakes 60 -~ 60
=0, 8 :

=5, 10, 20

lcon Missiles . ’

5ix missiles to te tested in several longitude
inal and chordwise locations and combinations,
possibly with psrtly open doors on some of

the missilese Investigation is to cover effacts
of incidence and side slip angles at M = .95.

ve Brakes L = Lower U = Upper

U L U L U
10 10 10 10 0
20 20 20 . 20 10
30 30 20 . 30 20
40 40 40 40 30
50 50 50 50 40
60 60 - 60 - 60 50

M = 08, 085, CC;, 092’ 095

(1) 3ix component m=in balancet L, D, Y;‘M, N;'Aﬁ
(2) Two component fin balances Yy, Mg,
(3) tinge moments: elevator, aileron, rudder,

lower and upper dive brake.

(4) For missile runs: forces and mcments on
the missilsse

(5) Pressure data from 9 orifices.

test are axactly the szme as subsonic test (II)
measuremants are to be repeated at M = 1.2 (the
for which a liner is available)s |



furroses

Hodels

Testt

(2

(1)

To obtain dats, thrcughout transonic and superscnie range,
leading to the evaluaticn of statle and dynamie longitudinal
stability and control. Data pertsining to contrcl operating
foreces and contreol effectivenzss will te particularly
valuabls in viey of the very high Reynold's Number of the
test (=% x lOD)

To investigate the drag increase due to control deflections

Three 1/8 scale models equipped' with square wave opersted
elevator. Two of these are required for tests at two

different c.g. positions. The third one will be buillt =zs
a stand by in case of failure of one of the other models.

Several 1/8 scale models equipped with & pre=set elevator.
These will carry much less slectronic squipment and will
be built only if a cheap method of manufacture (such as
large unit cacting) is developede

The model will »e zccelsrated to required top Mach rnumber by a

booster rccket. Then a sustainer rocket built into the model
w11l take over and ascertain a nositive separatione The data

#ill he cobtaihed from treansient rzcords of model motion in
resroncse to square wave push-downs and pull=ups of the elevatarse
Mach Number range: 7 to 2.5 '

Instrumentations (a) Ilongitudinal stability and control models -

(1) Telemetering on eleven channels supplying
following datat
- longitudinal acceleration.
~ tranaverse acceleration
- normal acceleration
= 2levator hinge moment
- aileron hinge momant
« elevator positicn
- aileron vositions.
- angle of attsck ;
= total pressure
- referance static pressure
- ritch angle with reference to a fixed datum

(2) High speed rhotcgrarhy from the ground
{(2) Redicsonde
(b} Drag lodels

(1) Tealemetering on six channels

longitudinal acceleration
transverse acceleration

- normal acceleration

- angle of attack

- total pregsure

= refarence statie pressure



(2) Protorraphy
N {2) Radioscnde

2]
s
]

Regultss From the reecorded datas following aerodynamic information, cove
the entire Mach range, will be derived:
: (1) Aesrodynanic centre

Y

(2) ch .
(3) CLB

(4) ERlevater incremental centre of preswure

(5) c’”‘o(

6) o, )

8

e
' )  Elevat
(7) Chde ; a2vaLoxr
(8) chd;A ~ Aleren
(9) CMQ +CM

q

(}O) Cp ,

(11} Buffet boundary
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The r:nge of spseds and cenliticns for which tie C 105 mist e
desirned is so lorpe thht adequnte aerodymaric test dafacan only te secured
vy tre use of a number of fucilitles, each one specially suited to cover a
cartsin ronme, In zany ceses the data obtained from one source cun te arranged
to nverlap tlat secured from another source, thus proviiing a check on the

results,

In gererzl, *he aerodynamic data on which the C 1C5 desizn has been
tased is both excellont umrl ceopious, especially when compared with that used for.
tte desizm of the © 10C. Thus there are numerouaFACA test at a very lurpe scale
hoth at low ard high speeds cf wingzs whose thickness and planform resemble those
rroposed for the C 1C5 very closely, This does not in anyway lessen the need
for large quantities of ad hoe data on points specifiec to the desigm in queation.
However, it is evident that tests using facilities which are not of very high
cnlibre, and specially suited to the object in view, will not produce results
which are of ruch value compared to what can be gleaned from the analysis of
existing data,

Due to the extremely large commitihents involved in the overall programy
it would be false economy to use anything but the best test facility for:-each
prarticular job, Accordingly, it is appropriate to plan the program so'that all -
the available facilities are used to the best advantage with dus regard to the . .
rriority of the resulting data in the design program. I P :

With these things in wind, the logic of the program can te developeds .
Since, as stated above, there -is no peint in testing generalised models, as this °
has already been done, the first thing is to develcp external lines with due .. .-
regerd to the details of the internal structure:and the processes involved tn . .
marufacture.. As the result of several months study, it is now pessible to-i:if ~
Aefine suiizble contours for further study, Having got to this point, 1t appeers
thnt there iz great incentive to use a cambered girfoil, but there is no satise
factery 1nta to bese the design on. Accordingly it is expedient to resolve this
sroblem by 24 hoe testinge.

' The data required are a reliable and accurate estimate of the Gng of
the aireraft in the trensonic regime, To get these data a transonic tunmel is
obvicusly required using very sensitive balances to detect very small quantities
involved in Cy . Also it is evident that tunnel corrections must either be
known accuratggy or be zero to give the necessary quantitative flavor to the
results, Fortunately these requirements can be met by, the model transonic throat
et Cornell. The feature of this turmel is that it functions by using porous walls
with suction. This gives a uniform velocity field free from any shock reflections
frcm the walls, Also the use of a sting mounting to position the model symmetri-
o211y with respect to the funrel removes any other sources of anxiety over the
correcticns, which should be negligible, This situation is more felicitous than
wilh the conventionel NACA slotted throat where the corrections are open to ques~
Licn, espeeially with reflection plane models, Antoher feature of the Cormell
szteun iz that the balances are designed along with the model to give the maximum
rousiile censitivity,

Correlation of data from this tunnel with that from other sources appear
to te exee’lent, ard oven the effect of Reynolds number does not arpear to be
?z-cg:(;mi prent '
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- Ope of the main features of this program is that it can be done
relatively quickly. From lay 12 wken authority to proceed was given, it
should be possible to complete the design and construction of a model with
two wings and special balances by the middle of August, so that it can be
czlivrated and ready for running by the first of September, The runring
time for the preliminary program required for the evaluation of camber will
be about three days. The main qualitative results will be known as the runs
progress, but it will take one month to fully analyse the data,

From these results, it should be possibtle to determine by interpola-
tion the proper amount of geometric cambere. This then fixes the exterral lines
and the rest of the procram can be proceeded with, after making a new wing with
the optimum camber,

The next order of priority is to obtain the most reliable data on the
principal aerodymamic coefficlents threughout the high subsonic and supersonic
regime, From a thorcugh study cf NACA reports it appears that the most suitable
technique for this purpose is to telemeter data from rocket propelled missiles.
Since CARDE have set up range facilities suitable for this type of test and have
developed the necessary krowhow on the electronic techniques -involved, it will
certainly be advartagecus to rely on their experience, ‘

 The Reynolds number obtained in these tests is sufficiently large to
remcve all doubts on this score. Since the tests are done in free flight, there
are no tunnel wall corrections to be aprlied. The only correction is a relatively
srmall ore for the basic drag of the rocket motore This is unimportant for sta-
bility tests. Besides giving the most accurate scurce of steady state.derivates,
it is the only source of damping derivates.

Since this is a new technique, the effort required to design ard manu-
facture tie mcdels including instrumentation is very large. Hence it is necess-
ary to start preliminery work at an early date in order to get answers in time to
be of value for design. :

) Becuuse the models are expendible, at least three will have to be con-
ated to ensure thst a complete set of data can be secured, ore models would
asireble so that additional though non-essential data can be obtained by
n firincg, This program is a very majur one as far as model making facilities
e concernede Althourh it exceeds amything of the kind so far attempted 2t Avro
1 consider:ble margin, 1t is felt that this is the only place to make the ".ro.
:0 the necessity for very close technical liaison with the model shop through-
.. It will, of course, be necescary to ottaln conciderable assistance and ad-
vice frcr CARCE or the telemetering package, There is no doubt that a program of
this magnituce will fully cccupy the model making facilities at Avro during the
period when it is essential that ~odels for the tunnel programs be also under ccn=
ctriotion, lence urrancerents rust te rade to make the tunnel rodels elsevwhere,
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A 1/20 sele stine mourted model for the Cornell turnel provides the
-aly pcscible source for high speed directional and lateral data including the
scupling terms which are very necessary fer the design of the autopilot, <isc
it prevides the crly vehicle suituble for the program suggested by Dr. 4o Fuckett
en ‘he larmzhing of miassiles, which has been discussed at length in unother re=
port, The techniques Jdevelcped by Cornell for making very small accurate stirain
imiare bzlinces to suit every requirenmert ‘are essential for toth thes2 progrums,

Fence 1% ‘s fuirly obvious that therc is no alternative but that they construct
o eolal oapl tie inptrumentaiion, wTe of the features of t@}s are the balances
in e pwde) misusdles wbich toove oA tinceter of about one rali inch.
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: Longitudinal 1ata cf high quallly can also be obtuined.with this model
3t all subsonic Mach numbers and at il e 1,2 by the use of a3 speclul liner, At
the lower speeds the tumnel cun be pressurized up o 24 atmos. to give relatively
righ Reynolds numbers, ]

4

At the N.A.E., the most useful tunnel for this program is the 16" x 30¢
interzittent supersoniz tunnel, This however can be arranged to cper:te in any
sreed runge. It is best suited to a relection plane model, Its runce ¢f opera:-
tion is thus such that it can zive data which overlaps that from voth models in
the Correll tunnel and the free flight model, This should provide toth a useful
and wvaluadle check on the continuity of the data. However it cannot be used to
suprlant the other mcdels, since each in its own sphere provides superior d-:ta,
some of whizh cannot be obtained in this tunnel due to restrictions involved in
the mounting method, Of the N.A.E. mcdels, the models for this tunnel should
receive the higheat priority, and should be started immediately after the opti-
mun camber is found for the wing.

Tests on the intake at several supersonic ilach numbers are very desir-
abla. “hils pressure recovery data is useful, the most important deductlions can
be securad from an examination of Schlieren or other types of pictures of the
shocks, This requirement restricts one to the N.A.E, 10" x 10" supersonic tummel.
To get a reasonably sized model, it would be necessary to use a partial reflection
plare model, However, the problem of the boundary layer and Reynolds number is
such as to render a test in this tunnel virtually meaningless, A detailed dis~
cussion with the W.A.E. on how to overcome the difficulites did not result in any
imdrovement in the picture, Accordingly it is felt that although results from
these tests should be accepted with the utmost reserve in view of the unrelia-
billty of some ¥ACA data done at a similar scale, they are probably better than
ncthing, Accordingly a model should be constructed and tests proceeded with at
low priority.

Low speed tests can be done in the N.A.E, No. 3 tunnel, These will
ov:rlap scme of Lhose done in the Cornell pressurized tunnel. However there are
several miscellaneous tests which it is much more economical to do in this tunnel,
The most important program of this kind are test with undercarriage dowm, and
with =nd without a ground board, Also some work may be necessary on the streaming
of a tail naraschute, This program depends on work on this subject being carried ou*
at Manchester. It may also be necessary to study the jettisoning of missilesg and
such things, For these purposes, the normal three point support cystem 1s indi-
cuted rather than a reflection plane, Although this later aystem wculd provide a
higher Reynolds number, it :would sot be encugh higher than that achieved in Correll
to warrant making a speciel model in view of the very limited scope of the tests
trat could be undertaken.

. In generzl, duta from the Avro 707 series and from the very large NaCi
+unnels ssems alemquate to ensure the basic scundness of the design from the low
-e t

creed pcint of view, Accomiingly this program to supply certain detziled infor-
maticn sheould not be regarded as of the highest priority, but should take its
vlate after the high speed programg.

Testsein a spltning tunnel are randatory for a fighter aireraft, Aiccori-
ingly these terts will be undertuken in the XN,A.E, spinning tunnel which is one of
the nest of its %ind, Slnee no yeuat ap;renension is felt as to the success of
thic progr.m, the vricrity nead nct e high,
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: It is assumed that all models to be tested at N.A.E. would have to be
made in their shops, since the Avro facilities will ve fully occupied in making
fres flight models and the full scale mock-ups which are also required for the
overall program, .

It is accordingly felt that the program outlined above ard of which
details are given in the the Appendices represents an adequate and balanced
program using all the available facilities to the best advantage.
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ArrEHDIX B

ﬁ-a ni o] " ) A
(r) Freliminary Test
Purroses (1) To datermine baaic lonpitudinsl stability and
sontrol cheracteristicse
(2) To determine the effect of camber on the zontrnl,
Yodels - 403 Scale Sting Model
(1) Uncambered win
(2) Cambered wing.%camber {3 so chosen as-to btrackst
axpected design requirement).
Test (1) Uncambered wing . N B
Yack numbers 5, o7, 8, 85, 9, 92, 95, 98,
1.00, 1405, 1.10, 1.15, 1,20, 125 (14)
Zlevator deflecticns: +10°, 06, -59, -10°, =20°, _
X @ g - @9
(2) Camberad wing -,
¥Mach nunbers As above : ([37
Elevator deflections: O
At M= o5 it is requirsd to reach the stall which
“will call for an angle of attack of about 0%,
Instrumentations '
(1) Force deta giving CL, Cu» Cpy OH,
' . (-}
v (2) ~Pressure data (if possible) only on 8 =0 runse
Yumber of orificess 9
(b) Final Test

Furposa: To determine complete stability and control character-
. isties about the 3 axese. ‘ '

Modeix «3 Scale sting model csmbered wing;
The amount of camber will be chosen in view of the
. knawledge derived from data of the preliminary test (a)e

Tasts (1) ZLongitudinal Stability and Control
Mach number: 05, 07, 08, 085, 09’ 092, 095’ 093, IOOC,

1.05, 1410, 1.5, 1.20,1425 (14)
6 $ 0, 2’ 5’ 10, -2, -s’ -10’ -15, -20’ .25’

-] S
(11) (Qxn (r;{&



(2) lateral Control

N = Az sbove

8 2' 5’ 10, '2' '5, -10, -15' "20 (8) o .
a / t]\'l
sy = i“ &
(3) Directicnal Stability and Control ' o
M = is sbove | (4x7 = (9§
¥=2, 4, 6, 8, 10, =4y =8 (7) 1 - 0%
n and rudder on and off 4 ‘ - h{g/
(4) Dive 2rekas ‘ba\\”""
20 = 20, 40 = 40, 60 = 60 (L = V) S
M= 49, 495, 498, 1.0, 1,05, 1.10, 120 (7) - _
Instrumentations gi" My e

(1) 3ix component main balance: L, D, Y, M, ﬁ,lzo
{2) Two component fin balance: Yp, Np,

- (3) Hinge moments of elevator, aileron and rudder. -
(4) For dfve brekes runss hinge moments of dive brakese.
(5) ‘'lo nressure data required. .

II. S i nel RIEB « 128

1) EZxtensive armament teste .

2} Dive brake design (differential movement).

1) Llow speed, iigh R.¥. effacts,

&) Stsbility and centrol test to check on and correlate
+he results from transonie wind tunmnel which is a
completaly new techniquee

(5s) Ilimited pressure data (cockpit and side of nacells).

¥odels 1/20 Scale sting model

Tast t (1) High R.N. at 2.5 atme
5, =0, =10, =20, -0 (4)

<

M= .3

QS, 06’ 07’ 075’ 08, .85’ 09’ 092, 095 (9)

(2) longitudinal 3tability and Control
A
‘5° O, 2, 5’ lC, -2’ -5’ -10’ ’15’ -20’ "25, .p' (11)

(2) lateral Contrel

M = As above (9) '
63 = 2, 5, 10, '2, "5’ "10’ -15’ ’20 (8)
(4) Directional s%ability and Control "

As above ()

2, 4, 6, 8, 10, 15, =4, =38 (8)
n end rudder ¢cp and ¢ff

=2, 5, 10, 15, 20, 25, 0 (7)

(T

e A
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Bffect of elevator on Directional Stability
Ly 8, 12 (3)
8, = =20, =% (2)

Moo= 05, -8, 09, 005 (-10)

(It

(5) Blanketing losses
{a) 1In elevator effactiveness
M= .5, 8, 9 95, (4)
= g%
3, = =10, =20, 10 (3)

Repeat above at ¥ = d, 8 with dive brakes onen
60 « 50 at M = 8, 95

.

(b) 1In rudder effectiveness

M = 08’ 095
Dive brakes 60 « 60
¥=0, 8 -

5, =5, 10, 20

(4) Falcon Missiles ‘
Six missiles to be tested in several longltud-
inal and chordwise locstions and combinations,
possibly with partly open doors on some of
the missilese Investigation is to cover effocts
of incidence and soide slip angles at M = .95.

(7) Dive Brakes L = Lower U = Upper
A L 3T L U .
o - 10 10 19 1. 0
10 20 20 20 . 20 - 10
20 30 30 30 30 20
B 10 10 10 i0 0
40 50 50 50 50 40
5C 60 60 60 60 50

M = 03’ 085, -9, 092’ .95

3ix component mnin balancet L, D Y; M N~'Ai

Instrumentation: (1)
(2) Two component fin balances Y, N,
(3)

Hinge moments: elevator, alleron, rudder,
lower and upper dive brake.

(4) For missile runs: forces and mcments on
the missilese

(5) Pressure data from 9 orifices.

- ) - ‘v e 3
EII. ‘v 3 3 i . . & 1”‘ w +

Furncses of this test are exactly the same as gubsonic test (II)
and so the same measurements are to be repeated at M = 1.2 (the
only Mach Mumber for which a liner is available).



Furposet

Hodels

Tests

(1) To obtain date, throughout transonie and supersonic range,
leading to the evaluaticn of static and dynamic longitudinal
stability and control. Data pertasining to control operating
forces and control effectiveness will be particularly
valuable in vi ev of the very high Reynold's Number of the
test (”436 x 10°)

(2) "To investigate the drag increase due to control deflectione

(1) Three 1/8 scale models equipped' with square wave opersted
elevator. Two of these are required for tests at two
different c.g. positions. The third one will be built as
a stand by in case of failure of ome of the other models,

(2) Several 1/8 scale models equipped with a pre-set elevator.
These will carry much less electronic equipment and will
be built only if a cheap method of manufacture (such as
large unit casting) is developede

The model will be sccelerated te required top Mach number by a
booster rcckete Then a sustainer rocket built into the model
#ill take over and ascertain a positive separatione The data
w#ill be obtaihed from transient records of model motion in
response to square wave push-downs and pull=ups of the elevatars.
 Mach Number range: .7 to 2.5

Instrumentations (a) Longitudinal stability and control models °

(1) Telemetering on eleven channels supplying
following datas

longitudinal acceleration.

transverse acceleration

normal acceleration

elevator hinge moment .

aileron hinge moment

elevator position

aileron po«ition.

angle of attsck

total pressure

reference static pressure

ritch angle with reference to a fixed datunm

(2) High speed photography from the ground
(2) Rsdiosonde
(b) Drag lodels

(1) Telemetering on six channels
longitudinal acceleration
= trensverse acceleration
normal acceleration
-~ angle of attack
total pressure
reference static pressure i
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(2) Photography
(2) Radiosonde

Resultss From the recorded data following aerodynamic information, covering
the entire Mach range, will be derived: :

' , (1)
(2)

(3)

(4)
. (5)

(6)
()

(8)
(9)
(20)

(11)

ferodynanic centre
C1
c

Ly
Elevator incremental centre of preswure
e
%y

e

g

chq; Afleron

Elevator

Buffet boundary
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