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UIMARY CF WIND TUNNEL TFSTING CON THE CF-& &'ﬂ
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Sertember 1956.

To dele the C-105 hus bren tested from low specd to .Jach numoers

of just over 2, covering the design speed renge. Fecilities used

4=

were, in peneral, A.A.E. Ottewa for low speed tests, Cornell Lerontuticel

Lebor: tories, Buffelo for trunscnic, snd N.A.C.A., Langley for super-
sonic. Models were of .03 scele or larger except for check tests mede
on smaller models st N.A.E. Considerable development work has &lso
been done, mainly at Cornell.

This reiort discusses briefly the wind tunnel tests completed
on full models of the CF-105 with intakes tests ineluded as Appendix I.
detriled individuel sumparies of full model tesis appesr in
Arpendix JT, while Appendix 1II covers all tests, both completed and
prorosed.

e first tests were run i Sentemrher 195

2

78
scele model over e Mech renge of .5 to 1.23. Th
T

gt Cornell on a .03
is wss & comparatively
eliminary creck on
1(‘!’3;"@[1(“;‘."&7 st 174+v and control te rrove +he f’es“g:’\ and to rrovide
besic serodvnamic date. Two wings were tested, one having a cornven<
+iconal 3% thick syvmmetricel secticn, cn which centrol restigations
were carried out, and the other with .75% nege‘ive camber. Negative
cember had been shown thecretically te heve censiderable sdvartage
er zero cember in reducing up elevater arpsles to trim and, therefcre,
wut there was some evidence tc shov t the positive Cyg
uced micht exhibit some unaccertabl; large riations &t
is. The tests l.owever showed thet n gtive nher was
desirsble, end slso thet the ai St ) adequete
.1 stebility &nd control.

o .

short rrocrem of some 215 runs constituti

m

The next series of tests, again et Cornell, were mude 1in April
1954, The same .03 model was used with minor changes, namely &n
{increwse in wing thickness from 3% to 3 1/2%, the incorporation of
elevator and ailerons on the cambered wing, sand the replacement of
the criginel intake shoek plates with shock remps. A complete progrém
of longitudinal, lateral and directional stability and centrol investi-
getvions were carried out.




In addition, a pressure survey of 20 taps in the fus%fhge was
made and data obtained on fin and fuselage speed brakes and the
effect of the belly tank. Again the Mach range was .5 to 1.23 and
the tests covered somé 450 runse ;

From this series the fuselage brakes were found to be superior
to the fin mounted brakes, having better braking action and produc-
ing less undesirable side effects, and valuable control information
was obtained. The results generally were gratifying with the
exception of directional stability. This proved to be unsatisfac-
torily low and to be peculiarly non-linears

The third series of tests, in June 1954, was aimed primarily
into finding the reasons for the poor directional stability. Faired
ducts, a dorsal fin, the removal and modifcation of the canopy and
the effects of sealed control surface gaps were all tried with no
significant improvement being gained. In addition a 12 tube rake
survey of internal static and dynamic pressures was made in the ducts
to determine the model mass flow and aid in the correction of drag
estimates. This series covered 252 runse.

Meanwhile directional stability was raised to an acceptable level
by increasing the vertical tail area by 15%. The non-linearity still
persisted and since the tests above had failed to find the cause it
was more or less accepted as inherent in the designe

The next tests, at Cornell in July 1954, were run in the 10'X12!

subsonic section at a Mach number of 5 only. This was mainly an
investigation into stability and control at high angles of attack (up
to Loo). Previous tests nad shown that a moderate amount of pitch up
occurred at a Cp, of 7 and in an attempt to improve this, several
notches were tried in the wing leading edge at the transport joint.
An ovtimum configuration was first found and used in subsequent Tuns.
The effect of these notches on lateral and directional was then
checked. At the same time a high Reynolds number run in yaw was made
in an unsuccessful final attempt to find if Reynolds number was causing
the non-linear directional stability. These tests showed no adverse
characteristics at high angles of attack and resulted in a notch con-
fipuration which delayed the onset of pitch up to higher values of CLe
74 runs were made.

At about this time information came to light that significant
improvements in pitch up characteristics had been obtained on test
models by extending the outboard wing leading edge. Informaticn was
meagre and the large variety of possible combinations of extensions
and notches made the determination of an optimum configuration for the
C-105 difficult. This was the main purpose of the fifth series of
tests at Cornell in October 1954. At low speed a variety of notches
and extensions were tested and an optimum established. Most of the
remainder of the test was devoted to checking this configuration through
the Mach range of =5 to 1.23.. During this period one aileron deflected
runs were made, with increased balance sensitivity, to determine alleron
c.De.; this had been attempted in an earlier series but without coricliu-

sive resultse.
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Several more high Reynolds number runs were also ma%séipﬁyaw to check
the effect of a new longer nose on directional gheX ty. This series
(216 runs) established a new wing plan form, withda 10% outboard
leading edge extension plus a 5% transport joint notch, which was
effective in improving pitch up. !

Next followed a series of armament tests. Since these required
instrumented missiles a larger scale model was necessary and was
built to ,04 scale. The first phase of this series was begun in
March 1955 and consisted of an investigation into forces on Sparrow
and Falcon missiles in up, half down and launch positions, together
with the collection of data on armament bay pressures and door hinge
moments. These tests were made at Mach numbers of .95 and 1,20 only
and covered 64 runs. The second phase of 46 runs, was a study of the
effects of the missiles on the ajrcraft. The missiles were again in
the up, half down and launch positions and force data was taken on
the aircraft to evaluate the effects of lowering the missiles in
flight.

The third phase (30 runs) was made to check the correlation between
the .03 and .04 scale models. Stability and hinge moment data were
obtained over the Mach range. During this test an attempt was made to
find values of the rather elusive Cj, buffet oy reading pressures from
two pressure taps on the upper surface of the port aileron. These
showed a sudden increase in pressure at the angle of attack when separ-
ation occurred, and gave an indication of the onset of buffet.

A second series of armament tests began in April 1955. These were
to determine missile characteristics for trajectory purposes. Both
Falcons and Sparrows were tested at four longitudinal positions along
the fuselage, at each of which the missiles were rotated through small
angles of pitch and yaw. Small strain gauges mounted inside the missiles
were used to measure the forces at Mach numbers of .95 and 1,20, The
program took 110 runs,

Early in 1955 it was thought possible that the incorporation of
leading edge droop could materially improve the drag due to lift. As in
the case of notches and extensions a large number of configurations were
possible. There were indications that the results would be sensitive to
small changes in droop angle and to the combinatiocn and extent of droop
inboard and outboard of the tramsport joint. From N.A.C.A. reports it
appeared that inboard droop was very beneficial but should be confined
to a smaller fraction of the chord than the outboard. The plan form of
the extent of the drooped leading edge was decided and a program initia-
ted to test the effects of all possible combinations of four outboard
and two inboard droop angles. This program was started in May 1955,
First the optimum configuration was chosen and once this was done a
complete stability and control check was made over the Mach range.

This rather longthy program (412 runs) had the desired result of reduc-
ing drag due to 1lift and led to revised stability and control data.

One rather fortuitous effect was a considerable improvement in the
previously non-linear directional stability. This was robably caused
by improvement of the flow originating at the wing-nacefle Junction dae
to the new inboard droop.
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No further testing has been done at Cornell altgguﬁg\fﬁture tests
scheduled are a repeat of Sparrow trajectory tests (g&Caiise of a change

in amament configuration) and an investigation of Rgopy hinge moments.

In November 1955 an extghsive low speed series of tests were started
in the No. 3, 8' x 10' tunnel at N.A.F. These tests continued in May
1956 and the vrogram was completed in August 1956, Altogether 181 ‘runs
were made and covered longitudinal, lateral and directional stability and
control, and investigated the effects of ground board, tank, dive brakes,
undercarriage, open canopy, Reynolds No. and control interference, Instru-
mentation consisted of a six component main balance only.

Meanwhile to obtain supersonic data two models were tested in N.A.F.'s
16" x 30" high speed tunnel. The first was a .02 scale reflection plane
model and was tested in February 1356. 177 runs were made at Mach numbers
up to 2.03 to obtain basic longitudinal stability and control data and
duct pressure measurements. Results did not agree very well with Cornell
data in the range of 1,02 - 1.23 . This has since been thought due to

the fact that a half model was used; correlation of reflection plane and
full model tests at N.A.C.A. have also shown poor agreement.

The second model, of .0125 scale, was a full model, and sting mounted.
This was tested in May and August 1956 and gave supersonic longitudinal
lateral and directional stability and control data. The Mach range was
1.35 to 2,03 and the tests covered 177 runs.

To obtain supersonic data on a fairly large scale model, tests were
proposed at R.A.E. Bedford, and a new «03 scale model was built by Cornell.
Arrangements could not be finalized but an alternative facility became
available in the 4' x 4! supersonic tunnel at N.A.C.A. Langleye 16 runs
were made there in April 1956 at a Mach number of 1.4]1 giving longitudinal
lateral and directional stability and control data, These tests were later
extended to Mach numbers of 1.6, 1.8 and 2.0 by testing in the 4' x 4t
Unitary tunnel at Langley in July 1956 in a series of 97 runs,
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INSTRUMENTATION

Component main balance

Component tall balance

Hinge moment balances (Elevator and rudder)
12 Tube rake for meas 1z static and total pressure
in

the @
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PERIM I PHASE I

204 SCGALE

% s
2 % "‘x} i
March 1955 ‘““gaference Nos WA 844.003
Reference No: AA-958-W1

FACILITY
37 X 4' Transonig tumnel

PURPOSE

An investigation into forces on Sparrow and Falcon
missiles, armament bay pressures and bay door hinge
moments. Missiles were tested in the up half down
and fully down positions, and in the case of Falcons,
with various combinations of forward and aft missiles.
Runs were all made in the horizontal position with
zero yaw and &t only 2 Mach numbers.

Aireraft: B5 CB Wo Né V3 Rg

Missiles: A1,A2,A3,S - FU,S - HD,S - FD,
Fp - 70, Fr - HD, Ffr - FD, F4 - FU,
Fy - up ,Fa - FD.

Two 4 component missile balances
3 door hinge moment balances
14 pressure taps in armament bay

Four 4 component missile balances
(only two used at any given time)
8 door hinge moment balances

18 pressure taps in armament bay

In addition: 2 upper port aileron pressure taps
1 internal static pressure tap in

balance chamber,
2 component main balance (For normal force)

None - no provision made.

95 and 120 only.

1 to 62




March 1955

FACILITY

PURPOSE

CONFIGURAT ION

INSTRUMENTAT ION

CONTROL DEFLEXIONS

MACH RANGE

iﬁ % 5 v ﬂf‘ag,, .

i ¥ 5

&4 ‘&‘

Reference No, WA 444.003
Reference No., AA-958-T1

3! X 47 Transonic tunnel

A study of the effect of missiles on the aircraft.
Force data were taken on the aircraft with Sparrow

and Falcon missiles in the positions tested in phase V
with prmament bay doors open and closed. Two basic
runs were included without missiles, with doors closed
and holes plugged. All runs were made over the
range with zero yaw at only 2 Mach numbers.

Alrecraft: B5 63 Wy Né VB Ra

Missiless Ay,A5,A3,5-FU, S-HD, S-FD,

Fp-ry , FF=HD,FF-FD, F4-FU,
Fp=-HD , Fa~FD.

6 componént main balance
2 upper port alleron pressure taps
1 internal static pressure tap in balance chamber

None = no provision made
.95 and 1.20

54 to 109




PERIOD I PHASE III

.94 SCALE

Reference No: WA 844-003
Reference No: AA 958-W1

~
3 X 4' Transonic tunnel
PURPCSE

Force data over the Mach range in both pitch and yaw
to correlate with ,03 tests,

INSTRUMENTAT ION

Component main balance

Component tail balance

Hinge moment balance (0e)

Wing pressure taps (port aileron)

Vertical tail total pressure taps

Fuselage pressure taps

Internal static pressure tap in balance chamber

GONTROL DEFLEXIONS

<50 to 1,23 (RN 1,49 to 2,22 x 106)

110 to 140

| &
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April 1955 Reference No: 844,003
Reference No: AA-958-%1

3' X 4% Transonie tunnel,

Force data tests on Sparrow and Faleon missiles for
trajectory purposes. Sparrows were tested in 4
longitudinal stations under the fuselage and the
Faleons in 5, At each position missiles were rota-
ted to a positive and negative O and a positive and
negative B in addition to zero (giving 5 positions
per station). All runs were made with the model
horizontal through the airerafe Of range, Two mach
numbers only were tested,

Aireraft: B5 03 ] Né V3 R

o 8

Missiles: Sparrows at stations 1 to 4 with
ad=0, +1 ip- 13 B9=0, +1, £ ~ 1. Falcons at
stations 1 to 5 with {°=0+1 1/2, -3 1/2 ;
B =0, +11/2, -1 1/2.

Two 4 component Sparrow balances

Four 2 component Falcon balances

2 component main balance

1 static pressure tap in balance chamber

None = no provision made

«95 and 1,20 only

141 to 251




PERIOD III DOMFn 125t |

204 SCALE

May 1955 Reference No: WA=8/4-03
Reference No: AA-G58-W1

FACILITY

3' X 4' Transonic tuannel
10" X 12! Variable density tunnel

PURPOSE
To investigate effects of leading edge droop and to find
the optimum configuration, ¥ith this, longitudinal,
directional and lateral stability and control runs were
made over the Mach range. Further data were obtained at
high Reynolds No. and high (in the 10' x 12' section at
M = 05

CONFIGURAT ION
(04) By V1 W1 Eo E10 N5 Do-4 Do-3 Do-12 D2-4 D3-8 D3-12

INSTRUMENT AT ION

Component main balance

Component tail balance

Hinge moment balances

Pressure taps in port wing (aileron)
Vertical tail total pressure heads
Static pressure taps in fuselage
Static pressure tap in balance chamber

DEFLEX IONS
Elevator: =30 =20 =-10 «5 0 410
Aileron : =23 -15 =~-10 -5 O 4 §
Rudder : - 5 0 +5 +10 +20 +30

MACH RANGE

30X 4 23 (R.lNo., 1.49 to 2,22 x mg)
10" X 12¢ 50 (R.No, 4.29 and 7,80 x127)

31 X 4' = 252 to 626
12" X 12' - 627 to 663
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C-105 WIND TUNNEL TESTS AT

{BRW’“"M °f
2 QF MLIEE st

N,A.E, OTTAWA
207 SCALE
TEST PERIOD I

December 1955

FACILITY

NoA.E. No. 3 low speed tunnel (6' x 10%)

PURPOSE
Low speed determination of elevator effectiveness
and the effect of ground board. Large proportion
of test period used to determine corrections to 3
point suspension.

CONFIGURATION
Model : B2 V) Wy Eqg N5 Dh_8

Tunnel: U UD I ID B BTS, G/B at .3, .4, .7 b/2

INSTRUMENTATION
6 Component main balance only.

CONTROL DIFLECTIONS

Elevator: 10, 5, 2.5, 0, =2.5, -5, -10, -15,-20,-25,-30
Aileron : none
Budder : none

SPEED RANGE

q =70 i.e. 235 ft/sec. (R.N. 3.1 x 10°)




N.AE, OTTAWA

02 REFLAXCTICN PLANE MODEL

February 1956

FACILITY

16" x 30" Supersonic wind tunnel
S

To obtain basic longitudinal stability and control
data, aileron 1lift effectiveness and hinge moments
of aileron and elevator together with a few aileron -
elevator interference runs. Pressure readings were
also taken in the duct to evaluate the mass flow,

CONFIGURATION

Bl Vi Wy ElO N5 D8-b

INSTRUMENTATION
3 Component main balance
2 Hinge moment balances
5 Mass flow pressure tube

CONTROL _DFFLEXTONS

Elevator: -30, -20, -10, -5, 0, 5, 10
Aileron : -20, -15, -10, -5, 0, &5, 10, 20
Rudder : now (reflection plane model)

9551 1'020 1'220 1‘351 1‘571 l"?a' 2'03




C=105 WIND TUNNEL TESTS AT

203 SCALE

4 x 4' Supersonic tunnel

PURPOSE

~

Longitudinal, directional and lateral stability
and control investigation at high speed,
including effects of control interaction, faired
inlets, modified nose and fixed transition on
wing.

CONFIGURATION

Bz, B3, Vi, W1, E1o, N5, Dg_y

INSTRUMENTATION

6 Component main balance

3 Component vertical tail balance

3 Hinge moment balances

1 Balance chamber static pressure tap

CONTROL DEFLECTIONS

o
Elevator : OO, -5°, —100, 30

Aileron : 09, +59, +20° (right only)
Rudder : 0o, +10°, +20°

MACH RANGE

1.41 only (RN = 1.74 x 10°)




TEST PERIOD IT

N.A.F. No, 3 1low speed tunnel (6! x 10')

PURPOSE

Continuation of low speed tests started in
December 1955. &iffects of undercarriage with
and without ground board, and open canopy
investigated in yaw. Rudder effectiveness
completed with and without ground board, and

a portion of the aileron effectiveness program
rune

AMTTATID A TTAN
CONFIGURATION

Model: B3 Vl Wl ElO N5 D‘B-’q» Ul CO
Tunnel: U : G/B at 465 b/2

INSTRUMINTATICON

6 Component main balance

CONTROL DFEFLECTIONS

Flevator: -10, C
Aileron : 10, O
Rudder : - 6,-4,-2,0,2,4,6,10,15,20,30

SPEED RANGE

q =70 i.e. 235 ft/sec. (R.N. 3.1 x 106)
and q = 115 1.e. 301 ft/sec. (R.N. 4.0 x 10%)

55 to 123 GURIULE !

g Ea/adY




CONFIGURATION

INSTRUMENTATION

CONTROL DEFLECTIONS

Ny

i
NoA.Eo, OTTAWA &

Al !
X
L "N

20125 SCALE g%}

16" x 30" supersonic wind tunnel

Supersoﬁic longitudinal lateral and directicnal
stability and control tests.

4

By V3 Wy Ejg N5 Dy

6 Component main balance
1 Base pressure total head pitot

Elevator: -30, =20, -10, -5, 0, 5, 10

Adleron i = 5, 0, 5, 10, 15, 20 (both)
Aileron : Se 0 50 (left only)
Rudder : =~ 4, -2, 0, 2, 4, 6, 8, 10, 15, 20

1'35! l"u?. 1'78. 2003 (R.Nc







CONFIDER

N,A.CoA, LANGLEY

203 SCALE

July 1956

FACILITY
Lt x 4% Unitary tunnel
1
Longitudinal, directional and lateral stability
and control investigation at high speed including
effects of control interaction, faired inlets and

removing leading edge droop,

CONFIGURATION
B, By V) Wy 151\O Ng IoIp Dg_y Do_g

INSTRUMENTATION

Component main balance
Component vertical tail balance
Hinge moment balances
Exit total head pitot
Vertical tail pitot heads
ase and chamber static pressure taps

CONTROL DFFLECTICONS,

Elevator: -30, -20, -10, -5, 0, 10
Aileron : -5, 0, 5, 10, 20 (right only)
Rudder : O, 5, 10, 20

1.6, 1,8 and 2,0 (R.N. 2.68, 2.50, and 2a3lux106)




204 SCALE

February - March 1957 Reference: WA 120-003
WA 120-013

FACILITY
8' x 8' transonic tunnel
PURPOSE

To find canopy hinge moments; effect of open canopy
on directional stability and rudder effectiveness;
effect of boundary layer bleeds and stowed missiles
on directional stability; the loads in Sparrow
missiles for trajectory prediction; aileron effect-
iveness and fin pitot and static pressures.

Much of the earlier canopy data were found invalid
because of leakage between the intake ducts and

the cockpit cavity. This was later corrected and
some repeat runs made. Missile data were taken in
four longitudinal stations. At each position 5
angles of pitch and 5 of yaw were obtained using a
combination of concentric and eccentrically drilled
missiles and an eccentric sting. In one position
the effect of clipping the Sparrow tail was also
found.

CONFIGURATION
By Byl C.x Vi Wi Ep
Tey B Sxx  S123h
INSTRUMENTATION

6 component main balance ‘

Four Y4-component missile balances.

L4  canopy hinge moment balances

5 component tail balance

2 hinge moment balances (rudder and aileron)
2 canopy static pressure taps

4 fin pitot and /for static pressure taps

ONTROL D CTIONS

Flevator: none
Aileron : -0, -5, 0, 5 (both); -10 (right only)
Rudder : - 5, 0, 5, 10, 20.
Canopy o, 1/3, 2/3, 3/3 open
Missiles: d: b, £1, & 2 Pz o, ta lz
MACH RANGE RUNS o
.80 to 1.20 February 1 to 216
March 217 to 423
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WIND TUNNEL TEST CONFIGURATION Eﬂm! gﬁg::ﬁ

° SYMBO

This second series of symbols have been in use since
May 1955. .

Similar to B5 of first series symbols but with

area rule applied to armament bay.

Similar to Bl but with area ruleon aft nacelles

(J 75 rear end).

BZ with 300 nose cone.

3 1/2% cambered wing (corresponding to Wy of first
series).

Extended leading edge outboard of transport Jjoint

(subscript denotes % extension).
LN

Transport joint notch (subscript denotes % depth)

Leading edge droop (subscript denotes angular droop
in degrees; the first figure for inboard, followed
by outboard).

p—— R"‘"’“!"
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VERTICAL TATL

v Fin with separate rudder (V3 of first series)

1

Faired intakes

Undercarriage down (U1 represents nose undercarriage

reversed).
Open canopy. Closed canopy included in body symbols.
Belly tank.

Speed brakes.

TUNNEL CONFIGURATIONS

(Applicable only to N.A.E. No.s3: tunnel)
U Model upright on 3 point suspension,

UD U plus dummy strutse.




TUNNEL CONFIGURATIONS (Continued)

Model inverted on 3 point suspension
I plus dummy struts
Single strut support

B with addition of tail sting







Model Scale and Type Model Desifmed & ) I
. . Mapufactured by of Model

3/100 Complete Model Corncll, Buffelo Sept./53 ubsonic ai

Sting Mounted Complete 3 Axis
Control.

4,100 Complete Model Cornell, Puffalo Mar./55 Tranconic
Sting Mounted Complete lalecor
Long.
Control.

1/10 Reflection NAL, Ottaws Jar : uhsonic, Prel 21

Plane Wing

1/8 eflection \vro Marx . /55 sonic, More Adva

F1 5 W4 Con st o +
riLane 163 g

ing




- 105 W L HE TUNNEL i €6 Y% AM
P -
Purg of Test Test Facllit Test Dute
& Lol Al o

Subsonic and Transonic Cornell tege 1 Com
3 Axie 5tability and 3' x 4' Traneenic Bt )5

Contrcl., 10t x 12% Subsonic tage 2 Comple x 10

Le
3 Complete Long.
. Juna/54. Coritrel,

= 05 -
tage 4 Complete, [otch Invest., Complete Test {

July/54. ith Cptimum Noteh, Low Speed,
High Angle of Attack, M = 0.5,
C Yoteh Invegts &t all Speeds, M.5. 0.5
Oek. 15 Long. Direc. Stab., High R.NLR.L. 5.A45x10
Yew Nose, L.L. Ext. & Notch,

M= T;/ = 1.’»,,‘.

=
ct

i‘\ L

Transoniec Arrument Teets Cornell stape 1 Compl te, Long. & Direc. Stab. Conpar-

alcon 5 Tow 1iiselle It A fﬂ!‘.‘,’{:‘ ison 0.03 & 0.04 Scal: !
Long. Direct. Stab. & Transenic Models. M = 0.5 - 1.23,

Stage 2 Complete, Tranconic Force Tests on Mis- Helie 2:5=1.23
r 5 Armament Bay Precsures, [ R.H. 1.5 -

Control.

- /
r Hinge Homents. ! 22 x9l0
25 -0 1.2, {
tai e ic Tepts for.Missile
G, 5T on A/C. M s 0.95 - 1.2,’,
1

Ao« /55 sile for Irajectory fnszlysis. |
= 0.95 - 1.2, |
tage ‘omplete, ong. otab. Investigute L.L. ‘
iy, 55 roop. M = 0.5 - 1.2. v
ota Complete, C lete Long. & Direc. Stub.
e Control Teests with Optimum
TOOP = 0.5 = 1.2, /
7 Complete, Investigatiom at iiigh R.}M. & ) (
55, igh Angle of Attack. ii = 0.5.0 B.he £.29 8
/

-
hisonic, Prelininary AT, Ovtay Complete Jan./55 This test was an extension to
tudy of Ieing Condl- Blopie e Bl VAL icing reeearch rrogram.

i ne on Long. bt e Low S5 s} odel wae approximate only.

Cor tral

sor orc Advanced TAE, Ottawg. I & .

tudy 1 itions 10' x 5.7
¢ith C xten- y e,

sion In 4\

’ .
]




Model

Scale & Type

Mode) Designed & Completion Date

CF-10

Purpose

7/100

1/80

1/40

1/24

1/4

3/100

Complete
Model

Complete
Model Sting
Mounted

Fuselage
Intake

Reflection
Plane

Conplete
Model

Fuselage
Intake

Complete
Model

HManufactured by

of Model

Avro & NAE

Avro

NAE, Ottawa

Avro

Cornell,
_Buffh 1o

Apr/55 Initial
Completion

Apr/5¢
Complete

Ay & =
Apr/ 55

Complete
Sept/55
Complete

)
Tay [
vung/ D2

Oct/55
Complete

Oct/55

N

Subsonic, C
siles Jetti
ffects

Supersonic,
Direc. sStab
Control

upersonic
flow throug

supersonic,
: Control.

ubsonie, S5
teristics,
t

Superconic,
Airflow thr

supersonie,
tab., at Hi
Attack



TUKNEL

PR O

: RAM

.
CF=-105 ND
ion Date Purpose of Tests
odel
Initial Subsonic, Canopy & liis-
ion siles Jettison, Ground
ffects
s
Supersonic, Lateral &
e Direc. Stability
Control
Supersonic Study of Alr-
e flow through the Intakes
Supersonic, Long. Stab.
/= & Control. Lat. Control
) Subsonic, Spin Charac-
teristics, Recovery
1
Supersonic, Study of
e Airflow through Intakes

supersonic, Directional
tab. at High Angles of
Attack
N

Test Facility

NAZ, Ottawa
10" x 5.7',

Low Speed

NAE, Ottawe
147 x 30M

Supersonic
NAZ, Ottawa

l \IN
Superconic

X 1!»,'1

NAE, Ottawe
14" x 3;\91
Supersonic

NAE, Ottaup
pinning
-Tunnel
YACL, Cleve-
land - 8' x A
Supersonic
Lewis Lab.

A, Langley
x 4!
Supersonid

Test Date

o/

v /
Jan./54

Complete
ATl < o
Aug/ 5

&y

Complete

May/ 5A
Complete

tiot
Finalized

Complete
Jan/ 56

/7

Complete
Aug./5A

ELRIBIT i
heet 2 of 5
<\
N
P\
Remarks . B. K.
™
i
Tests completedl bngitudinal Approx,
Ko - 2 A% oST i il
stablility with © without ground 2 x 10

board - clean aircraft. Lateral
direc. stability with U C &
ground boerd, with belly terk,
open canopy.Stability with
Canerd Fin. Repeat tark drop tests.
In Progress: Pilot sest jettison
To be included later: Sparrow
missile jettison (to be desigred((in crogress)
and m¢ nufactured).

Tegting re~commended in June &
continuing. Tests to be run at
U= 1.22, 1.35, L.5%7, 1.78, 2.03.
Complete tut largel 4 x 773/, £,
due to small model s
scale model test:r at
will supercede this

inconclueive
scele. 1/A

“leveland aprrox. %)

Testing completed
1250 57y 512105

Toote commence c./ 56

) 1 r /e 72 = 6/
fode)l tested Dec/55 - Jan/5k 5-6 x 107/f
M.N. 1.5 - 2.1 & 0.A3 subsonic Bpprox. %

full scale

4
Testing complete in Apr/5¢ at 3-4 x 10
M= 1.4. Further testc in the

Unitary tunnel complete in Aug./5A

at M a 1.4, 1.4, 1.8 & 2.0.

Issue 1, - Dec




Completion Date
of Model

Scale and Type

1/8 2 Crude Models Dec./54 Check Firing Techni
Telemetering & Trac
hY

1/8 1 Crude Model N (55 Check Furctioning o
Impulsce and A= < V

del Apr./55 Tel

= £

1/8 1 Crude 'odel Apr./55

1/8 Drag lodel Ext. L.E. Oct. 22/55 Check drag with two
. A Hotch & Droop, Area Complete ferent air intak

Rule, 30° Cone Nose. ‘

1/€ Drag } o ! heck dre
Notc T ferent a tak
Area R Nocse.

1/8 2 Yaw Stability Models, Jen. 39456 ck Direct:

!
Ext. L.0. Notch & Droop, Complete
Ares Rule, 30° Cone Nosc.

1/8¢ 2 Long. Stability Models June, 56
with Elevators, Ext. L.E.,
Hotch & Droop, Area Tule,
30° Cone MNosc.
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CF-105 ¥ R I 8 y ’ A}

urpose of Test

Check Firing Technique, ec./ 5
Telemetering & Tracking.
X
Check Furectioning of Yaw i 5
Impulse end A~ o Vanes.,
. e !

Telenmctry System Check C..RDE 2y

I rag ieck inecl cton, Ont.

rou iy tekee
Ro-Check functioring of RD: T8 , 1 & Cor
aw Impulse & < -4 : icton, Ont.

>

Check drug with two dif- Langley Field Mgy,
ferent air intak & ducts. Pange, Va,. {

Cheeck ¢ £ Langl 1c 4 §
ferent ¢ 1 d . AY ; .
ck Direct 1] L 19,
4 ) <
tudir Sy ’ > ecember/54 .
o) e ] - A
tabil N Pict iy UNUe OvV. 50 wes 1T1r’I‘.,
]
c
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1 /¢
/ &
1 oy

o

A11 L}

Complet
o

Model Scole and Type
1/5 3% Tin with

Yront

tructure

bove antenn:

} bl
i X b
e arler
. i)
eelsn I
'rl

« UNE 7

') £
July/ 54
Qet. 25

une/5¢

Hot Firalized

—

in Compurison v

obtained by g

1
cring sl
Thiete Ay o
CLS Or X (3¢
. ™0
LagCKin L
s 4 T
L
# erer
rv 1
n L
1 t A
T.c * oerey
is TE nCy
L~Band
T o -
T ar I~ Y

Bi; enee Ant
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: -y
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Pur of Test emt } Li&y Pem:zrks
el S o —— e
}
Crecking Deflection and Streeset dhor ane/55 - Campleted
in Comparison with the Result
obtained by Str Ana lyed ‘
|
in -t e D T 5 ’r\:y‘m‘s 143‘{"-4 1
Caces
Q4 c‘l‘y r E -L p
T Front AUE .
.
Chaeking Deflectior n € g / In storag t K. €
D to Loud ] to t I canditions, ir
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to i nt I n 2 . This Test
v 13 1 ey 1 5‘ ~ +
g 1 Le¢ b 2 Arcraste
nul by A .
A T 1 B s &R E } D L
Fr t M snten Research clair v mplet
1. 1 V.
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4 i } '
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1 L-Band Lntenna cleir ./55 Complcte, Aug./55.
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o I
.
X GHE d L-Tand As & Regearct inc r 4 te, 55.
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i; L~Bar nten rct iclair ot ixtensive test pe
fladio Ieb,
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AD} enge Anlen eurch. |3 ct./55 omplet
1( Lab.
L Band lom esearch. Sinel Extensive test veriode

Seua
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APPENDIX 1V

LIST OF C-105 WIND TURNEL REPORTS

OCTOBER 1957




LIST OF C-105 WIND TUNNEL KREPORTS

{Buffalo)

SERIES 1 (.,0% scale)

P/WL/6
P/WT/7
P/9T/8

(Buffalo)

Preliminary Plots
Firal Plots
Derivatives and sero Values

SERIYS 11 (.03 scale)

P/WT/19
P/wT/19
P/WL/20

(Buffalo)

Corrected Plots
Rough Plots
Derivatives and Zero valuses

SERIES 111 (.03 scale)

P/WT/ 27
P/WT/ 29
P/WT/30

(Buffalo)

Rough Plots
Corrected Plots
Derivatives and 4ero Values

SBLRIES 1V (.03 scale)

P/WD/39
P/WT/40
P/WT/41

(Buffalo)

Corrected Plots
Derivatives and Zero Values
Rough Plots

SERIES V (.03 scale)

P/wT/47
P/WT/49
P/WL/50
P/WIL/52

(Buffalo)

Rough Plots
Corrected Plots
Derivatives and Zero Valuss
Configuration and Reynolds
No. Investigation

-

PERIOD 1, 11, AND 111 (.04 scale)

P/WT/58
P/WT/60
P/WL/61
P/wWT/62

P/WT/71

C,A.L. (Buffalo)

SEPT, 1953

(5ept. 534
{Sept. 53)
{oept. B53)

APRIL 1954

(day 54)
(Apr.54)
{June 54)

JUNE 1954

54)
54 )
54 )

{June
(July
{Oct.

(JULY 1954

(Aug. 54)
(sug. 54)
(Aug. 54)

OCT. 1954

54)
54)
54)

(Oct.
(Oct.
{Dece

{Dec., 54)

Rough Plots (Phases 1,11, and 111

Final Plots (Phase 1)
Final Plots (Phase 11)
Final Plots (Phase 111) and
gomparison

#ith .03 scale plots

Afleron Presgure Plots {Phase 111)
’

PERIOD 11 (.04 scalse)

P/WT/66
P/WT/68
P/WL/70

C.A.L, (Buffalo)

Rough Plots
Final Plots
Cross Plots

PERIOD 111 (.04 scals)

P/UT/76
P/WL/79

P/WT/BO

Rough Plots
Finul Plots

Derivatives

MARCH 1955

(Mar.,
(Mar.
{Mar.

55)
58)
55)

(Mar. 55)
(Mar. 55

(APRIL 1955

(Apr. 55)
(Apr. 55)
(May 55)

MAY 1955

|
ol

)

(June 55)
{(June 55)

and Zero Valuesﬁ**v—a-www{ggne 55)

v




continued L %%ﬁr\

:ﬁﬁﬁi

N »
C.A,L, (Barfalo) PERIOD III  (,04 scale) ﬁ“{ﬁ“ MAY 1955
m

\

P/WT/81 Effect of Droop on Cps Cp » @nd (Aug. 55)
P/wT/82 Final Plots (Hizh Reynolds No. and High

Angle of Attack at K=0,5) . (June 55)
P/WT/84 Variation of Derivatives with Angle of

Attack (Ture 55)

P/WI/121 Fin Pitot Position Errors (July 56)

(Ot tawa) (.0125 scale) SEPT.1955

P/WT/85 Asymmetric Intake Flow (Sept. 55)

(Ot tawa) PERIOD 1 (.07 scale) DEC. 1955

P/WT/90 Plots and Corrections (Jan. 56)
P/WT/93 Plots (Jan. 56)
P/WT/97 Plots and Corrections (Mar. 56)
P/WT/98 Corrected Plots (Apr. 56)

(Ottawa) Reflection Plane Model (.02 scale) FEB. 1956

P/WT/102 Plots (Peba 56)

N,A.C.A. (Langley) (.03 scale) M= 1,41 APRIL 195

P/WT/111 Plots (May 56)
P/WT/112 Cross Plots (May 56)
P/WL/114 Rough plots and Calculations (May 56)

N.A.E, {Ottawa) PERIODS II and III (.07 scale) MAY - JULY 1956

P/WT/119 Plots (July s8)
P/WT/126 Photographs in Tunnel : (Sept., 56)
P/WT/129 Miscellaneous Effects (Nov, 57)

N,A.E. (Ottawa) (.0125 scale) MAY - AUG 1956

P/WT/135 1/gp th scale Tests at N.A.E, (Oct. 56)

N,A.C.A, (Langley) (.03 scule) M=1.6,"1.8 , 2,0 JULY 1956

P/WT/122 Plots in Body Axes (Sept. 56)
P/WL/123 Plots in Stability Axes (Sept. 56)
P/WT/125 Cross Plots and Derivatives in Stability

Axes (Sept. 56)
P/WT/127 Photozraphs in Tunnel (Sept. 56)

C.A.,L. (Buffalo) (.04 scale) FEB- MARCH 1957
RAS
P/WT/147 Rough Plots ¢ (Mar, 57)
P/WT/148 Final Plots (Armament) 8% " (June 57)
P/WT/149 Final Plots (Canopy) e (Apr. 57)
P/WT/150 Final Plots (Aircrofd) & (June 57)




APPENDIX V

WIND TUNNEL OCCUPANCY HOURS







NeA.C.A. Langlev

April 1956
July 1956
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