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SCHEDULE OF TESTS, MOCK-UPS AND WIND

TUNNEL MODELS

This schedule is the contractual programme presently proposed for the AVRO
CANADA CF.105. It will be modified as found necessary to take account of degign
changes.

The schedule is grouped under the following sections:-

(4) Wind Tunnel end special purpose model tests.
(B) Functional Tests, Rigs and Specimens.’
(c) Structural Tests, Rigs and Specimens.
(D) ~ Mock-ups.
Flight Test requirements are not listed in this schedule.
This pchedule outlines the work involved with explanatory- details of the

individual tests and the purpose of these tests.
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AO20

A.3.

Aodo

A.5.

A.6.

AQ7O

4.8,

Model:
Tunnels
Test:

Model:
Tunnel ;
Tests

Model;
Punnels
Test:

Model:

Tunnel;

Tests

Model:

Tunnel:

Test:

Model:
Tunnels
Test:

Models
Tunnel s
Tests

Models
Tunnel:
Tests

A" WIND TUNNEL AND SPECTAL PURPOSE MODELS

(For description»of models see Appendix "A")

Low 8peed ‘7/100 Scale Complete Model
N.A.E. 6'7%x10' Tunnel.

Aircraft landing configuration, missile jettisoning; canopy

jettisoning and ground effects.

Bubsonic 1/20th Scale Complete Model

Cornell high speed varizble density 8!6%x12" tunnel.

Armament and dive brake design at low speed with high R.N.
Stability and contrvl checks on transonic tunnel results.

Canopy and nacelle pressure plots.

" Spinning 1/24th Scale Complete Model

N.A.E. 15! diameter spinning tunnel.
Spinning characteristics.

Complete 3/100 Scale Model.
Cornell transonic 3'x4! Tunnel.
Camber effects.

Stability and control.
Canopy and nacelle pressure plots.

‘Paertial Model

N.A.E. intermittent supersonic 10"x10" tunnel.

- Engine intekes,

Reflection Plane Model 1/50th Scale

" N.A.E. intermittent supersonic 16"x30" tunnel.

Hinge moment measurements at M.N; greater than 1.2.

Complete -1/80th Scale Model
N.A.E. intermittent supersonic 16%x30" tunnel.

Lateral and directional stability end comtrol at M.N.

‘greater than 1.2.

FPree-Flight Rocket Propelled #th Seale Complete Model
Carde missile range.
‘Steady state stability derivatives.

' Bynamic damping: derivatives.



No.

B.l.

BQZO

B.3

B,ol‘.o

B.5.

B.6,

BQ7O

"B" FUNCTIONAL TEST RIGS AND SPECIMENS

(For description of Rigs and Specimens see Appendix- upw)

Rig:s

Specimen;

Tests

Rig:

Specimen ¢

Test;

Rigs
Specimen;
Test:
Specimen:

Test:

Rigs

Specimen: -

“Tests

Rigs

Specimens -

Test:

Mechenical Test Rig

Complete set of aircraft mechanical equipment.

Check on functioning, operating times and reliability
of all systems.

Fuel Systems Rig

Complete set of aircraft fuel system components.,

Fuel transfer and flow rates, line losses ete. at all
aircraft sttitudes.

Pressurization and Air Ccnditinning Rig
Aircraft complete nose and equipment bays and air
- conditioning and refrigeration system.

"Check on functioning of pressurizing and cooling systems

under all temperature conditions,

* - Engine TInstallation Rig

Engine and afterbumér» agsociated fuel system,  fuselage
intake approach surface and cowlings. , ' -

- Engine installation and operation, engine cooling,

afterburner operation » intake duct performence and
starting. .

- Flying Cockpit Rig

Aircraft nost and cockpit mounted on Mk.2 CF.100 air
frame.

Suitability of control and equipment layout, take off
and landing evaluation of cockpit,

Airborne Armament

Aircraft missile launching devices in Mk.Z4 CF.100
armament bay.

Airborne evaluation and development of missile launching
means. )

Fire Control Equipment Instellation Rig

Alrcraft Radar nose and electronic bay.
Check on installation and functioning of fire control
equipment in aircraft.



No,

COlO

C.2s

0030

s CoBor -

0060

C.7.

C.8.

009'0

C.10.

(For

Specimens -

Tests

Speeimeny
Tests

Specimen:

‘Pest: -

2C" STRUCTURAL TEST RTGS AND TEST SPECIMENS

description of Rigs and Specimens see Appendix: ngon)

Complete Adrcraft Struetural Test

"Complete wing and fuselage structure.
‘The contractual requirements of: R-1803<9A as called for in

ARDGM 80“’1 Ch.ap ter 3 Qo 60

Control Surface Limit Load and Stiffness Tests

Control surface and trailing edge structurs.
Strength and stiffness of control surfaces and mounting
structure under limit loads, .

"Cockpit Pressurization Proof Tests

Aircraft complete nose structure called for under B.3.
Strength of pressurized cockpit under proof pressure,

- Canopy and Windsereen Pressurization: Test

Canopy and windscreen mounted on ‘special Pressurizing rig.
Proof and ultimate load of canopy and windsecreen wnder
varying- temperature conditions,

" Ground Resonance Test
‘Complete mechanical rig B.l and first model seroplene,

The contractual: requirements of ANC:12 as called for in
ARDCM 80 Chapter 4.4.

Armament Mounting Strength Test
Miseile and rocket pack lowering devices with weighted

© dummy stores.

Proof and ultimate load test and stiffness of missile and
rocket pack mounting gear,

Undercarriage and Tail Skid Prop Tests

One main U/C gear complete with wheels and tyres.
One Tail skid and support structure. -
Proof and ultimate load tests.

Energy absorption of landing units,

Outer Wing Compression Test
3 spar compression box Specimen to represent outer wing
construction.

-~ Compression strength of the outer wing structure.

Inner Wing Panel Tests

Range of representative skin and stringer: compression
panels. )

'~ Allowable stresses for inner wing panel-construction.

Transport Joint Pest
Sections of inner and outer wing tramsport joints.

" Stress distribution in joint details.



No,

Coll.

C.l2:

"C" STRUCTURAL TEST RIGS AND TEST SPEGIMENS (CONT'D,)

Rigs
Specimen

Test;

Rigs

Specimeny

Test:

‘Effect of Elevated Temperatures

Representative wing and fuselage sections.
Matertal test specimens.

‘Determination of heat  flow and trausient heat conditions

in aireraft structure,
Effect of elevated temperatures on material properties.

"Fh%igge'Testing

Details liable to fatigue.,
Determination of fatigue 1life of details.



"D#__MOCK-UPS

(For de-séription of Mgck-ups see Appendix "Dw)

No.

D.1, Mock=ups: Cockpit snd edjacent Structure
Purposes * Contractual requirements of ARDCM 80-1 chapter 0.24
to represent crew stations, inclosure, windshield
- controls; seats, armament control; instruments
including radar and radio.

© D2, ° Mock-up: - Armement Tnstellation

Purposes * 'Space, layout and accessibility check ofweapon
installations to' the contractual requirements of
ARDCM 80=1 chapter 0.24. '

“ D.3, Mock-up: - Control Surface and Systems Operation
Purposes Space layout and accessibility check of control
surface mounting and operation ‘o the contractual
' ‘requirements of ARDOM 80-1 chapter 0.24.

Da4o - Mack-up: ‘Main Undercarriage Installation
Purpoges - Space layout and accessibility check of undercarriage
; installation to the contractual requirements of
* ARDCM 80=1chapter 0.24.

D.5. Mock-ups - Radar and Fire Control System
Purpoges © Space layout and accessibility check of the radar
and fire contrsl system to the contractual re-
quiremsnts of ARDOM 80=1 chapter 0.R4.




No.

Eolb

E.2.

EaBo

Bk

Eo5o

E°6° ’

E.7. -

E.8.

Eo9o

E.10,

EO 11 -]

"E"™ MISCFLLANEOUS TESTS

(These tests have to be allocated to Seetion

Rig:
Test:

Specimen:
Rigs
Tests
Specimen:

Rig:
Test:

Specimen:

Rigs
Tests

- Specimens

Rig:
Test:

Specimens

‘Rigs

Tests
Specimens
Rigs
Tests

Specimens

Rigs
Tests

Rig:
Tests

Specimen:
Rigs
Test:
Specimens

Rig:
Test:

Specimen;

WA®, WBW, WCY op DY on next revision)

Integral Fuel Tenk Specimen

Method of construction and sealing of tank.

Suitability of sealing and construction method under load.
Sample box of wing tank construction and sealing.

- Integral Fuel Tank Specimen "

Suitability of sealants under high temperature conditions.
Same as E.1 (2nd specimen)

Bimylated Fuel Cell

Ability of pressure fuel system and valves to pick up
fuel from shallow wing tanks.

Fibre glass tank with observation windows.

Scale Model Fuel System
Determination of fuel levels under wvarious fuel loadings
and aercplane attitudes, '

" Ath scale plexiglass fuel system.

Bearing Test Rig

Determination of deterioration of bearings under repeated
loads at a high level. :

Semple bearings from various manufacturers.

“Control: Surface Hings Test

Detericration of pianc hinge under repeated loads at a
high level,
Sample-piano hinge assembly.

Mobile Cockpit Rig
Cockpit vision up to take off attitude.
Trolley mounted wooden cockpit mock-up.

Non~¥Flying Prototyps,
This is a' producstion gervice requiring further discussion.

- Inteke Ramp De-Icing.

Ice accretion and de-icing methods for leading edge of
inteke shock wave remp.

Semple intake ramp for test in the NiR;C. Low Temperature
tunnel.,

Wing De=Jeing Test
Ice Accretion on very thin highly swept wing.
Section of wing for test in the N.R.C.Low Temperature tunnel.

i
Mntenna Badiation Patterns
Hadiation patterns for communications and navigational
equipment antenna.
Metal aircraft scale model with required radiators.
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APPENDIX #4%

Wind Tamyel Test and Special Purpose Madels

Low Speed 7/100 Seele Complete Medel

odélo The model for this test will be a 7/100 scale complete model

- on a three-point support complete with undercarriage;” undercarriage

doors, flaps, dive brakes; missile support and-jettisonable canopies,

Tunnel. The model will be tested in 6the N.A:Es Low Speed No.3 tunnel
at a R.N: number approximately 5.6x10°.

Test. The purpose of these tests will be to check miscellaneous
items not-covered by the Cornell tunnel tests of A.2. These will
comprise:- '

(a) Low speed stability and control characteristics with under-
-~ carriage down, flaps down, dive brakes extended and
combinations of these wariables.
(bg Jettisoning of Falcon missiles and rocket containers.
(c) Fettisoning of canopies.
- (d) Ground effects.

Subsonic 1/20th Scale Complete Model

Model. This model will be a 1/20th scale sting mounted model with
built in balances with attachment points for mounting missiles, missile
doors and rocket pods.

Tunnel. Cornell 8¢6"x12" high speed variable density tunnel ‘op-grated
at 2% atmospheres pressure and achieving a R.N. number of 7.1x10°,

Test. Tests will be conducted over a range of M;N. up to .95 and by
inserting & liner in the tunnel at one specific MiN. of 1.2. The tests
will comprise:-

() High R.N. number effects at M.N. of .3 for a range of

~ elevator angles.

(b} Longditudinal stebility and control at M.Ns. between .5 and
' 095,

(cg Lateral control M.Ns. between .5 and .95.

' Directional stability and control at M.Ns. between .5 and
-95. This test will be comducted with the fin and rudder
both on and off.

(e) ' Elevator angle effect on directional stability at M.Ns.

' between .5 and .95,

(£) Elevator effectiveness in yawed conditions between M.Ns. of

o5and .95 with dive brakes open and shut.

(g) Rudder effectiveness with dive brakes ‘open.

(n) " Aerodynamics effects on missiles in the firing position,
" with various combinations of missiles at a M.N. of-:95,

(j) Effects of dixjre brakes in varying positions at M:N. from

o5 to .95,
Tests b to j above will be repeated with a liner in the
tunnel to raise the mach # to 1.2,

(k) - Limited pressure plets on canopy and nacelle sides over a

range ‘of mach numbers, ‘



An 3‘6‘

A 0'4&:

A.5,

Spinning 1/24th Scale Complete Model.
Model. This model will be a 1/24th scale spinning model.

Tumnel. N.A.E. 15' diameter spin tunnel achieving = R.N: ‘number
of 2x100, ‘

Test. These tests will be the mandatory spinning tunnel tests
as required by ARDEM.80.

Complete 3/100 Seale Model

Model, 3/100 scale complete model with cembered and uncembered
wing.

Tunnel. Cornell 3'x4° tummel with transonic throat, achieving a
RN, of 1.5x100,

Test. Tests from this tunnel will be in two partss-

(1) Preliminary tests to determine the ‘effect of camber on

_ basic longditudinal stability and comtrol. Tests
carried out over a mach number range of 5 to1.25
with full renge of elevator deflections on “the un-
cambered wing and elevator neutral for the' cambered

- ving, with measuring forces.

(2) Final tests will be carried out using ‘the cambered

wing to determine:-

(a) Longditudinal stability and control over a mach
range of .5 to 1.25 with full range of: elevator
angles.

(b) Lateral control over a mach number range of .5
to 1.25.

{¢) Directional stability and control over a mach
number range of .5 to 1,25, This test will be
carried out with fin and rudder both on snd off.

(d) Effects of dive brakes in varying positions at

'~ 'a mach number from .5't0 1.25. The tests of
‘A:2 will provide a check on the accuracy of the
results obtained from the tests of this section,

Model. FEngine intake partial model.
Tunnel. N.A.E. intermittent supersonic 10°x10" tunnel.
Iest. The purpose of these tests will be to obtain;-
(a) ‘Pressure recovery data in the imtaks.
(b) Investigation of the intake shock pattern by

Sehlieren interference or other photographic
methods. :
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"Réflectian‘Plane : Model

Model. One half complete sircraft refiection plane medel 1/50 scale
with cambered wing only.

Tunnel. NQAOED intermittent swpersonic 16%x307 tunnel achieving a

"R.N, of 1.5x10

Test,  The purpose of the tests im this tunnel will be tc extend the
range of -results cbtained on hinges moment measurements from section

~-A.4 to mach numbers greater than 1.25.

Complete 1/80 Scale Model

Model. Complete 1/80 scale model with cambered wing only mounted
on' three-point suppors.

Tunnel. N.A.E. intermittent superscnic 16%x30w tunnel achieving

" RoNo of 1x10°,

Test, The purpose of the tests in this tumel will be 60 extend
‘the range of results obtained on ghability and control from tests
of A.4 to mach numbers greater than 1.25.

Free Flight Rocket Propelled ith Scale Complete Model

Model. Rocket propelled free flight &th scale complete ‘model,
mounted on rocket motor nosge.

Tunnel. This medel will be tested in free flight at the Carde missile
range. A R.N. of 36x106 Wwill be achieved and data will be telemetered
from the model tc the ground station.

Tests The purpose of these tests will bs %o obtain:-

(a) Steady state valuss of the stability derivatives
(b)  Values of the dynamic damping derivatives.
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APPENDIX *B%

Finctional Pests; Rigs ‘end Specimens

B.l. Mechanical Test Rig

‘Rig. . A1l meehsnical components for the aeroplane will be mounted on
one co-ordinated test rig. This test rig will approximate the aircraft
plan form emnd will be built up from stesl girders: The following sub-
sidiary functional rigs will be mounted on this co=ordinated rig:-

(1) Lending gear, landing gear doors and” associated
-aeroplane structure.,

(2)  Control surfaces with associated aircraft structure

. and comtrol system.

(3) Control surfaces hydraulic and mechanical system.

(4) Pilot's floor, pilot's seat, control column, rudder
‘pedals, control trimming and nose wheel steering.

(5) Auto-pilot positienal and demping stabilisastion
system with equipment te simulate flizht mamoenvre,

(6) Dive brakes, flaps and associated aircraft structure.

(7) Dive brakes and flaps control system.

(8) High pressure pneumatic- system and controls.

(9) Missile launching mechanism with doors and assoeiated
aircraft structure. :

(10)  Rocket pack, rocket pack lowering mechanism and
associated aircraft structure.

(11)  Engine and fuel system mircraft control system.

The complete rig will be achieved by absorbing the individual
rigs numbers 1; 2, é,-9 and 10 into the main rig. The functions covered
by 3, 4, 5, 7, 8 and 11 will be built directly into the main rig, so that
no separate hydraulic or high pressure pneumatic system rigs would be
built. : : ‘

Purpose. The rigs will check;:-

(1) Undercarriage and associated structure
"~ (&) Clearances, deformations and operation under load
of the undercarriage and door system.

(b) Reliability of the undercarriage system under
‘ repeated operations.
(¢) Retractions and extension times for the under-
-+ cerriage systenm. ’
(d)- Emergency conditions for the undercarriage.
(e) Brake system functioning.

"~ (£} ‘Nose wheel steering functioning.

(2)  Control surfaces and associated structure
(a) Deformation and operation of the control ‘surfaces
urider load.

* “(b) Reliability and rate of deterioration-of the
~ mechenical control system and jacks under
.o repeated operations.
‘(c) Evaluation of the transfer function for the
mechanical part of the control system loop and
variations of the lag of this system with repeated
operations and temperature variations. This: transfer
function will include the servo Jjack conditions for
& range of hydraulic fluid properties  for a load
“input at the jpck and a load input at the-control surface.




B.l. Mechanical Test Rig (Cont'd.)

'gggggsea (contrd.)

(3) Contrel hydraulic system, including artificial feel.
"+ (a) Repemted functioning of the hydraulie system over a
range of fluid pressure and temperature conditions.
(b) - Evaluation of the emergemcy conditions for the

hydraulie circuit.
" (e} Susceptibility of the system to- air and dirt en-
© trainment.
(d) Response and-stability of the hydraulic loop
and determination of its transfer function value
" over a full range of duty cycles; fluid flow,
© fluid pressure and temperature.
(e) Direet inserticns of the rig into the analogue
"~ eomputor for.checking the overall performance of
the automatic control system with the automatic
' control loops represented mathematically. .
(£} ‘Operational check of the manmal control mode in
7 comjupction with automatic damping stabilisation
‘of the aeroplane. Damping stabilisation will be
simulated by excitation of the control valves.
{g) Stability check of the elevator manusl mode in
- conjunction with the bob weight of the elevator
artificial fesel system. .
(h) Functional testing of the artificial feel and
“trimming system in the menual modes.

(4) Auto contrel system with flight menoeuvre simulation.
(a) Functional testing of the positicnal auto pilot's
circuits in conjunction with the control hydraulic
and mechenical lcops. Check of the stability and
response characteristics of the systems with duty
cycle and auto-pilot. commands simulated by rate
movements applied to gyros and loads applied to
gontrol surfaces.
(b) Functional testing of the damping auto-pilot
'~ circults in conjunction with control hydraulic
and mechanical loops with auto-pilct sutomatic
or maxmal monitoring of the positional system.
Damping commands simulated by sinuscidal input
to the demping system.
(c) Functional testing of the artificial feel trimming
devices of the automatic control system.
(d) Evaluation of the -emergency conditions for the
automatic control systems,

(5)  Dive Brakes and flap functioning.
() Clearances, deformations and operation under load
of the dive brake and flap system.
(b; Reliability of the system under repeated loadings.
(c) Operating times for the system.
(d) Hmergency conditions for the system.



Bol. Mechentcel Test Rig (Comt'd.)

Purpose (eont!d.)

(6) Missile launching mechanism and doors, rocket peck and
lowering mechanism,

Clearances, deformations and operation under load
of the missile launchers, doors and roecket pack.
Reliability of the system under repeated operations.
Operating times for the gystem with simulated fire
control commends.

Emergency conditions for the system.

pressure pneumatic system.

Repeated funmctioning of the high pressure pneumatic
system over & range of fluid pressure and tempera-
ture conditions. :

Eveluation of the emergency conditions for the
system.

System capacity check over a range of duty cycles.

Engine and fuel system comtrol.

Clearances, deformation in operation under load of
the engine and fuel system comtrols.

Reliability of the system under repeated ‘operations.
Fmergency conditions for the system.

The main rig will consist of the following equipment.

Subsidiary main undercarriage rig.
Subsidiary nose undercarriage rig.
Subsidiary elevator contreol rig.
Subsgidiary aileron control rig.
Subsidiary rudder control rig.
Subgidiary missile launcher rig.
Subsidiasry rocket pack rig.
Subsidiary dive brakes and flap rig.

| (=)
(c)
- (d)
(7) High
(2)
(e)
(8)
(=)
(b)
(e)
" Equipment.
(1)
(2)
'(33
(4
(5)
(6)
(7)
(8)
Main

(2)
(®)

(e)

(ay
(e)
- (£)

rig fram mounting.
The main rig mounting includes:-

Pilot's seat, control column, rudder pedals, srtificial
feel system, nose wheel steering control.
Interconnecting hydraulic and pneumatic system in-
“cluding hydraulic pumps, pneumatic pumps and inter-
cooler pump drives, hydraulic and pneumatic accumulators.
Mechanical control system between cockpit and surface
jack valves.,

Automatic control system and flight manoeuvre similat-
ing equipment. ’

~ Cooling system for hydraulic oil to achieve temperature

variations,

Loading devices for undercarriage, undercarriage doors,
control surfaces, missile launchers, missile launcher
doors, rocket pack, dive brakes and flaps.



B.1lo

BusRs

Mechanical - Test Rig (Cont'd.)
Equipment (cont’d.)

The subsidisry rigs for attachment to the mein frame require: -

Two main undercarriage units complete with retraction jack
and recuperators.

Mreraft set of breskes with controls.

One nose undercarriage unit complete with retraction jack,
nosevheel steering snd retraction brake.

Alreraft set of undercarriage doors and jacks.

Four missile launchers, doors end door mechanism.

One rocket pack and extension jack, B

Tvwo elevators and trailing edge structure.

Pair-of ailerons and trailing edge structure.

Rudder end trailing edge structure. s
Adrcraft set of contrel surface Jjacks and walves.

Fuel System

Rig. The aircraft fuel system will be reproduced on & rig-which will
simulate: the aircraft fuselage and fuselage tanks snd one ving tank.
The rig will be mounted on pivots allowing all flight attitudes to be
reproduced. The following items of equipment will be mounted on this
rig:= :

Simulated fuselage and wing fuel tanks.
Pressure and re-fuelling system.
De-fuelling system.

‘Fuel transfer system and tank.

Fuel pressurization and inert gas systen,
Main engine supply system.

Afterburner supply system.

Engine booster pumps and oil coolers.
Contents gauging system.

PN NN PN RPN, S N N
VORI owmdw e
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Purpose. The rig will check:-

(a) TFuel transfer rates and pressure losses for all aircrafi
attitudes and varying quentities of fuel under varying
conditions of tank pressurization.

(b) The reliability under repeated operations of the fuel

- system and fuel contents gauging system.

(c) Emergency conditions for the fuel system.

(d) Functioning of the pressure re-fuelling system and
‘emergenecy conditions for this system.

(e) Functioning of the afterburner system.

"(g) - Evaluation of the unuseable fuel under varying-conditions.

/



Bs2. Fuel System' (Gontid.)
Eouipment. The following equipment will be required for the rig:=

One aircraft set of fuel contents gauging equipment.

One aircraft set pressure re-fuelling valves and piping.,

One aircraft set main fuel system transfer- valves.,

Pressure Tegulating valves, Pressure relief valves and
&ssociated piping,

 One engine: set, engine booster: pumps and oil coolers with

associated piping.

One aircraft set inert gas generator, valves and piping.

One set of tanks Tepresenting aircraft fuselage and- wing tanks,

Pressurizing equipment for fnel tanks.

B.3. Pressurization and: Air Conditioning

Rig. The rig will consist of an aircraft nose structure ‘complete with
windscreen, canopies; electronic compartments, armament bay ‘and simulated
miscellaneous equipment cooling sy stems, a compressor, cold air chamber
and infra red heating equipment.

Purpose. The purpose of this rig wvill be:-

(2) Check the cabin pressurization and cooling system under
extreme temperature and engine operating-condittons,

(b) Check cooling flow rates to electronic compartments,

© armament bay and other miscellaneousequipment under
: extremes of temperature and: engine opereting conditions,

(c) Functional check of pilot’s oxygen system.

(d) Functional check of" canopy jettisoning system.

(e) Functional check of rain clearing, de-icing and de-misting
system for the canopy and windscreen,

(f) Funetional check of miscellaneous cockpit services, for
example, anti wgw suit, ventilated suit etc.

ecimen.,

One aircraft nose structure complete with windscreen canopy,
pilot's seat;- oxXygen system, anti #gn system, amti-"g# or
pressure suit system, de-misting devices, de-icing devices,
rain clearing devices, cockpit air-conditioning, control
system, - canopy operating and jettison system.

One aircraft set of @ir-conditioning, refrigeration and
pressurization equipment. '

One compressor with means to contrel outlet- temperature,
pressure and humidity,

Simulation of nmiscellsneous equipment requiring cooling, for
example, alternators, fuel collector tank etc. , dummy
armement bay and space mddels of electronic equipment.



Buo4o Engine Installation.

cowling. This rig will be mounted in an engine test cell and it will
be capable of taking the selected engine.

Purpose. The rig will check:-

(2) Installation clearances of the engine and afterburner in
the hot and cold conditions.

(b) The efficiency of the intake entry, ducts and fuselage

. approach under a full remnge of gea level ‘static operation
conditions.

(¢) The efficiency of the engine and afterburner cooling system.

(d) Afterburmer end final nozzle control system functioning.

(e) Functioning of the starting system, wet starts etc. -

Equipment. The following equipment will be required for the rig:—~

One engine and afterburner combination of the selected type,
complete with fuel system and afterburner controls angd
" final noszzle,
'~ One aircraft set of engine nacelle intake ducts and rear
cowlings.
A set of nose fuselage formers and skins to reproduce intake
- @approach surface.,
" One set of intake ramps and operating equipment.
" One test cell rated for 25,000 1bs. thrust load.
Engine starting equipment.
One set of aircraft ‘collector tenks and pressurizing- equipment.
Steel freme rig for mounting the engine and-cowlings.,

Bs5« Fiying Cocl_&git

Rig. The rig wili consist of CF.100 aeroplane fitted with simulated
C.105 cockpit.

Purposes  The purpose of this flying rig will be to check;-
LUrposes

() Coekpit layout under flight conditions.

(b) Cockpit vision under take off eand landing conditions.

(c) Cockpit conditioning, canopy de-misting, windshield
de-misting and de-icing under actual flight conditions.

(d) Canopy Jettisoning in flight.

Specimen,

One' CF.100 Mk.2 aeroplane; less nose.,

Cne C.105 nose and cockpit structure.

One transition structure for attaching 0.105 nose to
~ Co100 air frame.



B.6: - Airborne Armamenmt.

"Rigs The rig will consist of a CF.100 Mk.4 aeroplane with a-C.105 missile
launching device installed in its armament bay.

Purpose, The purpose of this rig will be to:-

(a) Develop and prove in flight a suitable launching system for
Falcon guided missile.
"+ (b) Develop and prove in flight a suitable substitute 2% rocket
container for carriage on the Fslconm Trzils.
(¢) To provide statistical data on missile and rocket firing
~ for use in probability of kill analysis.

Bv7:; Fire Control System Installation.

Rig, The rig will cdnsist of an aireraft nose structuore and elevtronic
compartment. ‘

Purpose. The purpose of this rig will be to check:—

(8) The installation and wiring of the fire conmtrol system.
(b) The functioning and cooling of the fire control system.

Equipment. The equipment required for this rig will be one aireraft
radar nose structure and electronic and missile auxilliary bay.



Col. Complete Alroraft Structural Tost

Rig. Complete aircraft ‘structural test.

~ Purpose. The tests on the Specimen shall be those required by specification
R-1803-9A. These tests are likely to include;-

éb) L .. n n " fuselage design cases.

c) LI n L " " landing gear design cases.
(4) " " n " o " assymetric flight cages.

( eg nooom n n ® on control surfaces.

(£) L ® 5 " " control systems,

(g) "o i i " dive brakes.

(h) " " " n n fl'apso

{j) L L . " engine supports.

(k) L " n " "  armsment support structure.

- Specimen. Complete ving, fuselage and empennsge structure; including control
surfaces, flaps, dive- brakes, engine mountings, undercarﬂage“supports,
armament supports; external- doars snd fairings, but not including undercarriage
units, -

Complete mechanical control systems for all surfaces, including
control jacks but not pilot's control sy stem.

- Not to include hydraulic, electrical or ‘Pneumatic systems.

Complete mechanical systems for doors, flaps, dive brakes and
armament :

This specimen is the contractual static test article of
specification R-1803-94 except for undercarriage and systems.

‘The undercarriage units will be tested by individual drop tests
rather than the drop testing of the whole aeroplane and the systems will be
covered by the rig tests of section "B" of this schedule, :

C.2s Control Surfaces Test

Rig. The rigs for these tests will be the subsidiery rigs as described
in Appendix "B" ‘gection B.1,

¢8e. The purpose of this rig will be to check: the strength and
stiffness of the control surfaeces and sapporting structure under-limit loads

Equipment. The subsidiary rigs of Appendix "B" gection B.1 will be
mounted on a steel framework capable of resisting limit control surface loads.,



C.3s

Cad

C.5.

C.6.

Cockpit Pressurization Test

Rig. The brig for this test will be the subsidiary rig as described in
Appendix "B*-gection B.3,

- Parpose, The purpose of this rig will be to check the strength of the
cockpit and canopy under proof pressure conditions.

3 nt. The subsidiary rig of Appendix "B* section B.3 will be
used for this test at some convenient time during the tests of B:3. and

- prior to the aveilability of the major test component of €.1,

Canopy and Windsereen Pressure Tasts

Rig. The rig for this test will consist of me aireraft- set wind-
screen and canopy mounted on-a steel substructure capable of resisting
the pressurizing loads and meaas for pressurizing the- specimen and
varying the temperature.

Purpose. The purpose of this rig will be to check the proof and
ultimate strength of the cockpit glazing over a wide range of tempera-
tures up to 2509F. ' The ultimate factors for -the glazing are much higher
than those for the structure snd therefore require a separate test.

Specimen. One aireraft set windscreen snd canopy .
One rig for mounting the specimen.
Pressurizing equipment.

Infra red heating ‘equipment.

Ground Resonsnce Test

Rig. Complete mechanical rig of B.1 and first model aeroplane.
Purpose. The tests on the Specimens shall be those required by
A.N.C-.12 as called for in ARDCM 80 chapter 4.4, The mechanical rig

aerovplane,

- ‘Speeimen. First model aeroplane,
- Complete mechanical rig of B.1l,
Vibration survey equipment.

Armement Mounting  Strength.

Rig. The rig will consist of a steel girder structure capable of
mounting the rocket -and missile lowering mechanism and associated
structure,

Purpose. The rig will check the strength under proof: and ultimate
loads of the missile launching and rocket lovering mechanisms using
weighted dummy stores.



Co.6is Specimen. One missile lowering mechanism complete with pneumatic devices.
. One-rocket pod lowering mechamism complete with pneumatic
devices.
Aireraft supporting structure and: steel rig for ‘mounting specimen,
" Compressed air supply.
Weighted dummy stores.

Co7s Undercarriage:snd Tail Skid Strength.

Rig. The rig will be the undercarriage manufecturers’- drop test rig.

Purpose. To determine on test the proof strength and energy absorption
characteristics of the undercarriege and tail skid assemblies: Energy
absorption to ultimate requirements will be carried out on later production
units when available,

Specimen. Manufacturers drop test rig.
Prototype main nose and tail undercarriage.
Wheels tyres and brakes before installation in first
model aeroplane.
One production set of equipment for destructive testing.

C.8. Quter wing Compression Strength.

Rig. The rig will consist of a normal compression-tension' testing
machine of ‘a capacity and at a facility yet to be determined. Panel
deflection measuring equipment and strain gauge equipment will also be
required,

Purpose,; To determine the compressive strength of the outer wing
multispar close rib construction by the use of representative box
specimens,

Specimen. A mmber of box type compression panel ‘specimens con-
taining 3 spars end 3 ribs.
Compression testing machine.,
Measuring equipment.

Co9s Inner Wing Compression Panel Strength.

Rig. The rig will consist of a campression testing machine of a
cepacity and at a facility yet to be determined. Panel deflection
measuring and strain gauging equipment will be required. The fixity
coefficient of the machine must also be measured.

Purpose. To determine the compressive strength of representative
stringer-skin panels for the immer wing over & range of variables,
including panel-length and ratio of stringer to-skin ares.

- Bpecimen. A number of gkin-stringer panels, 3 stringer piteh or
‘more wide of ‘varying lengths and construction,
Compression testing machine.
' Measuring equipment.
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Rig. Campression=tension testing machine of a capacily and at & facility
yet to be detemined.

Purpose. To determine detail strength values for the type of comstruction

- used for the wing transport joints.

‘Specimen. Representative -sec_tiona,of the wingimmspm joints.
; Compression and tension testing machine.

Effect of Elevated Temperatures.

“Rig, Compression and tension testing machine with facilities for surface

- heating of the specimens.

Temperatare and load measuring equipment.

- Purpose. To determine heat flow, transient heat conditloms-and strength
under and after subjection to elevated temperatures of represeatative

‘portions of the air frame.

Specimen, Representative types of construction of the air frame at
. locations yet to be. established.
- Surface heating egquipment.
Material test specimens.
Compression-tension testing machine.
- Temperature and load measuring equipment.

Fatigue Stremgth.
Rigo Equipment for mounting and tésting' under repeated load and at

elevated temperatures of aircraft sub-assemblies suspected of liability
to low fatigue life. .

Purpose. To determine fatigue 1ife and type of failure of points of
detail design suspected liable to this trouble. The scope of these
tests has not yet been determined.

Speeimen. Sub-assemblies as later determined.
Repeated loading rigs.
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CF-1035 STPRUCTURAL PLAST 1€ AND ANTIDUNA REASTARCH MOoD™T, M8
STRUCTURAL PLASTTIC MOD=T PROGR AN
Model Scale znd Ty»e Date of Completion Purccse of Tert Test Tocility Estimated Remerks
of lodel Teet Do
1/5 3% Fin with Portion Sept. 15/34 Checking Dzflections and Strescss Lvro Jan.,’55 Completad,
of Ving in Comrerison with the Resulis
obtained by Stress Analysie. 5
1/5.25 TFront Portion of Fuse- Feb. 1755 Checking Deflections and Stracses Avro Aor./55 Completed.
lage with Air Ducts for “7*“13d Unit Load Cases.
and TFuel Tanks
1/5.25 Segment of Front Apr. 7/55 Checking the Lffect of Stiffness Avro Apr./55 Cornleted
Fuselage Structure of Duets on Deflection of Front Aug. /55,
Fuselags.
1/5.25 Centre Ving Portion with June 15/55 Checking Deflsetions and Stresses Avro Jure/Sept. /55
Fin, Front and Rear Due to Loads applied to the Fin. Cusgended
Fuselage Structure - until Costs
= and Program
1/5.25 Complete Structursl Aug. 31/55 Checking Deflections and Stresses Avro Oct./Dec./55 reviswed.
Model of Airecraft Due to Different Loading Cascs. This i
test will serve also as a study for ]
the stutic test of the full size |
| aireraft. !
Note: A1l the above models were designed and monufactured by Avro.
ANTENYAL RESEARCH MODETLS ;
1/48 Complete Model °beet Jan./55 Free Flight Model Aptenns Sinclair Radio  Jan./55 Complets.
Metal Research. Iab.
Yodified 1/48 Model June/55 Lovw Frequency Radio Compacs Sinclair Padio  June/55 Complete,
Resgarch Iab, Sept. /)w
1/18 Complets Model Cast Apr./55 UHF end L-Band Antenna Sinclair Radio Apr./:5 Completi
Alvminum e 1ab. Aug./ 554
1/8 Complete Model Sheet July/54 p. UYF and 1-Pand Antemw Sinclair Padio  Aug./5. (:ompleta%{.
Copper Research Iab. July/55..
' Full Sezle Belly Mock-up Oct./55 UHF znd L-Band Antenra Sinclair Padio  Oct./25 Zxtensive
~ 2 Models Research Isb, test peniod.
!
Full Scale Fin Mock-up Jung/55 Fin Cep Antenna snd X-Pand Sinelair Radic  Junz/55 Complete,
g Intennz Research : Isb. Sert./ 5t

Note: L1l the ahove antenna model

g were de

signed and manufzetured by Sinclair lakorstories Ltd.
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CFr-1035 s IND TUNY L DPROCRAM

o0dcl Seale and Tvne Model Desiened & Combletion Date Purnore of Test Teet Facility Test Dote
Manufactured by of odel i
3/100 Complete Model Cornecll, Buffalc Sert. /3 Svbsonic and Transoric 2 forrell Stage 1 Complete Sens3 Long.ltab ., with & without Camber,
Sting Mounted Complete ixis Otobility & Control 2' x 4' Transonic t/c 3%, 1 = 0.5 - 1.23
107x 12'Subecnic  Stage 2 Complete Apr/s/ uong.gtak.,Lq .Stab, & Coatrol,
Conmber, t/c 34, If - N.5 - 1.23.
Stzge 3 Complete Jun/54 Lon&.niu% Creck, Dirce. wtabe &
Control, lew Nose, New Canopy,
0.5 ~ 1.23.
; Stage 4 Complete Jul/54 Yotch Invest., Complete Test with
‘ : Cptimum Notch, Low Speed, High
, L _ .~ Angle of Attaek, M = 7.5.
: ; Stage 5 Complete Oct/5/ Noteh Invest. at all Speeds, Long. &
Direc. Stzb., High R.N. Neu Nose,
L.Z. Iztension & ,gfch, M= 0.5 ~1.23
47100 Complete Model Cornell, Fuffalo Mar./s5 Transenic Armsment Teste Cornell Stage 1 Complete Mar/55 Ion g & Direc., Stab. Comparison 0.63
Sting Mounted : Complete Falecon & Sparrow lissile 3 x 4! & 0.04 Ceale Models. M = 0.5 - 1.23 '
Long. & Dir. Stab. & Trensonie Stage 2 Complete Mar/55 Transonic Force Tests ¢ Missiles,
Control , Armament Eay Pressures B Bay Door
» ,  Hinge Moments. M = 0.C - 1.2.
Stage 3 Completé Mar/55 Transonic Terte for Mis le Effect
or Aircraft. M = 0.95 . 1.2
s

Stage 4 Complete Apr/55 Trancsonic Force Tesis or Missile for

Trajectory Analysis. M = 0.95 - 1.2

Long. Stab. Investicﬂte L.Z. Droop.
M= 0.5-1.2.

Stage 4 Complete May/55 Complete Long. & Di ect. Stab. &

b : Control Tests witk Optimum Droon.
M= 0.5~ 12,2,

g;}
3
]
A
&
]
s
=
©
g
S~
Ut
A%}

Stege 7 Complete May/55 Inve°t;gatlon at Plgh R.N. & High
Angle of Attack. M = 0.5.
1,/10 Reflection NAL, Ottawa Jan/s Subsonic, Preliminary NAT, Ottaus Corplete Jan./55 Tris test was an e%taneion to NAE
Plane Ving ) 5tudy of Icing Condi- 10* x 5,7 icing research program. Model was
tions on Long. & Iat. Lov Speed approximate only. |
Control ; |
1/8 Peflection Avro Mer/55 Subsonic, More Advanced  FAT, Ottaun. Complete Mar/s5, j
Plane Ying Complete Study of Iein~ Condi- 10! x 5.71 : : : i
tions with Notech & L.70, Lov Speed., ‘
Extension Ineluded.
77100 Comp rlete Modal Avro & HAT Apr/55 Subsonic, Canopy & AL, Ottawa May/55 Onz run completed ot high incidence
Initial Viceiles Jettison, 10" x 5,71 at end Moy, wrurthnr testing schad-
Completion Ground Lffects. - Lov Speed uled for June-July/55, but quSpgnﬂed
dus to model re-work for notech; L.E.
ext., droop. Ist. ready Nov./55.
1/%0  Complete Model Avro Apr/55 Supersonic, lLateral & NAZ, Ottava July/55 Balance rot ready. : Start test aprrox,
Sting Mounted ~ Complete Direc. Stability & 14 % 30m Mid-July/55. M = 1,22, 1.36, 1.56,
' Control. Supersonic 1.8 & 2.0. lodel returned to Avro

for re=uork for noteh, L.E. droop,ext
Est. ready Nov. /”’:
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tindel Jezle and Tyne

& Complotian Tato

CF¥F-105 1IrD

1
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Turpose of Test

Ly of Vodel
1/.0 Tuselags Intake Avro
1/50 Plepe  WAZR, Ottars Sent./55
1/24 Complete Model — WAR, Ottawe June,/55
1/6 Tuselage Intake  Avro wct.,_ . Dzl
iver to Cleve-
land by Oct.1/55.
3,100 Complete Model Cornell, Oct./Z5
Buffulo.
~ 2 /
1/50 <Canory Yodel with Avro May /54

Dorsal and Yose
Fuselage.

3/100 Canepy Model Avro
»1 th Uﬂr a1 ard

NOTE:

N

o - - 2 [ads T=r s £oop e
Zuporeonic, Chulty of Alre
' T o s1 ~ s
flov tirough the Intokes.
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