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AVRO CANADA .,.. TYPE CFol05 

SCHEDULE OF TESTS, MOCK-UPS AND WIND 

TUNNEL MODELS 
I · . 

This schedule is the contractual p:vogramme presently proposed for the AVRO 

CANADA CFa.l05Q It w.i.11 be modified as found ·necessary to take· account of design 

changeso 

The sehedule is grouped under the follow.ing aectionsi-

(A) Wind Tunnel and special purpose model testso 

(B) Functional Tests~ Rlgs and Specimenso· 

(C) structural Tests» Rigs and SpeciJnens. 

(D) Moclr-upso 

Flight· Test 'l"equiran-ents are not listed in this schedule a 

This t3chedule outlines the wo7k involved with explanatory· details· of' the 

indivi.dual trsts and the purpose of these · testso 
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A.lo Modelg 
Tunneli 
Test: 

Modeli 
Tunnelg 
Testg 

Modelg 
Tunnel; -
Test: 

Model: 
Tunnelg 
Testa 

Model: 
Tunnel: 
Test: • 

Model: 
Tunnelg 
Testg 

Model: 
Tunnelg 
Testg 

Modeli 
Tunnelg 
Testg 

11A" WIND TUNNEL ~D SPECIAL. PURPOSE MODELS 

(For description of model s see Appendix "A") 

Low ~eed 7 / 100 Scale Complete Model 
NoA,E, 6 17 111xlou Tunnel. 
Aircraft landing configuration, missile jettisoning; canopy 

jettisoning and ground effects" 

Subsonic }L~Oth Scale Complete Model 
Cornell high. speed variable density su6 11x12 11 tunneL 
Armament and dive brake design at low speed with high R.N. 
Stability and control checks on transonic tunnel results. 
Canopy and nacelle pressure plots, 

.. ".§I!:inE-yig i/24 th Scale Comp_lete· Mod}!,!_ 
N.A.E. 15u diameter spinning tunnel, 
Spinning characteristicso 

Comp_l~te ;3/100 Scale Model . 
Cornell transonic 3ux.4.u Tunnel . 
Camber effects. 
Stability and control. 
Canopy and:nacelle pressure plots. 

-partial Model 
N .A.E. intermittent supersonic lO"xl011 ··tunneL 

• Engine intakes. 

Reflection Plane Model l/50th Scale 
N.A.E. intennittent supersonic 16wxJO" tunneL 
Hinge moment measurements at M. N;, greater than ·L2. 

CQmPlete l/80th • Scale Model 
N .A.E. intermittent supersonic 1611x30 11 tunnel. 
Lateral and directional stability and control atM.N. 

greater than 1.2. 

·Free --Flight Rocket Propelled ¼th Seale Complete-Model 
Carde missile range . 
Steady state stabili ty derivatives . 
Dyn8lltic damping derivatives . 



11B1' FlJNCTIO~S .AND SPECIMENS 

(For description of Rigs · and Specimens see Appendix- -ttB 11 ) 

Rigg 
Specimeng 
Testg 

Rig~ 
Spec:iment· 
Test: 

Rigg· 
Specimeng 

Test: 

Rigg 
Specimen: 

Testg 

Rigi 
Specimen~ 

Testg 

Rigg 
Specimeng · 

Test: 

Rig g 
Specim~~ 
Test : • 

Meeha:nical Tes t Rig 
Complete set of aircraft mechanical equipment o 
Check on functioning, operating times · and reliability 

of all systemso 

Fuel Systems Rig 
• Complete set of aircraft fuel systan componentso 
Fuel transfer and now rates, line l ossesetc o· at all 

aircraft attitudeso 

Pres5¥ization ·and Air Condi tfoning Rig 
Aircraft complete nose and equipment bays and air 

concli.tl.oning and refrigeration systemo 
• Check on functioning of pressuri-z:ing and · cooling systems 

under all temperature condi ticnso 

• Engine Installation Rig 
Engine and afterburner» associated fuel system·; ·· fuselage 

intake approach surface and cowlingso • 
Engine installation snd operation, engine cooling, 

afterburner operation , intake duct performance: and 
sts.rtingo 

FlYi,ng Cockpit Rig 
Aircraft nost and cockpit moun ted on Mko.2 CFolOO air 

frameo 
Sul tabili ty of control and equipment layout» take off 

and landing evru.uation of cockpi to 

Airborne Armament 
Aircraft missile launching devices in Mko4 CFolOO 

armament bay o 
:Airborne evaluation and development of missile launching 

meanso 

Fire Control F4_ui pment Installat:l:on Rig 
Aircraft Radar nose and electronic bay o 
Check on installation and functioning of fire control 

equipment in aircraft.o 



Co5o 

Co6o 

Co 7 o 

11cn S'fRIJOTURAL TEST. RIGS AND TEST SPECIMENS 

(For description of Rigs and Specimens see Appendix "0 11 ) 

Rlgg 
Specimeng 
Test: 

Rig: 
Specimen: 
Test: 

Rtgi 
Specimeng 
Test: 

Rig: 
Specimen: 
Test: 

• Rigg 
Specimem 
Testg 

Rigg 
Specimeng 

Test:· 

Rig: 
Specimeng 

Test: 

Rlgg 
Specimeng 

Testg 

Rigg 
Specimen: 

Rigg 
Specimen·g 
Test: 

C~mplete Aircraft Structural Test 
Complete wing and fuselage atructureo 
The· contractual requiranents of· R ... l803-"'9A as call·ed i'or in 

ARDCM-80-1 Chapter 3060 

Control Surface Limit Load and·-Stiffness Tests 
Control surface and trailing edge structure. 
Strength and stiffness of control surfaces and mounting 

structure under limit loadso 

Cockpit Pressurization·· Proof Tests 
Aircraft complete nose structure c·alled •for· under B o3. 
Strength of pressurized cockpit under proof' pressure. 

Canopy and Windscreen Pre~rnurl za tion Test 
Canopy and windscreen mounted on special pre·ssurizing rigo 
Proof and ultimate load of canopy and windsere'eII under 

varying· temperature conditions. 

Ground Resonance ·Test 
Complete machlmical rig B.;l · and first model aeroplaneo 
·The contractual· requirements of ANC d2 • as called for in 

ARDCM 80 Chapter 4.40 

ArmamentMaunilniz Strength Test 
Missile and · rocket pack lowering devices with weighted 

• dummy storeso 
Proof and ultimate load test and stiffness of missile and 

rocket pack:-111ounting gearo 

Undercarriage and Tail Skid Drcm Tests 
One main U/C gear complete with wheels and -cyres. 
One Tail skid and support structureo 
Proof and ultimate load testso 
Energy absorption of landing units. 

Outer Wing .. ;Compression Tes~ 
J·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 

panelso 
Allowable stresses for inner Wing panel oonstructiono 

'f!:_ansport Joint Tes~ 
Sections of inner and outer Wing tran·sport· jointso 
Stress distripution in joint detailso 



C.,-lL 

iron STRUCTURAL .TEST RIGS AND TEST SPECIMENS (CONT 0Do) 

Rigg 
Specimeng 

Ef'feq;t of Elevs:tred Temp~a tures 
Repr$sentktive w.ing ·and fuselage· sections. 
Mate~ial test speeimens o 

Determination of heat flow and transi-ent heat, eonditions 
in aircraft structureo 

Effect of elevated temperatures on material propertieso 

Gol2, Rigg Fati,sue Te-sting 
Specimeng· Details liable to fatigueo 
Testg Detennination of• fatigue life of details. 



~ 

Dalo Mock-upsg 
Purposeg 

Do2• ' Mock- up ;· 
Purposeg • 

Do·J. Moc-k.;.up: 
Purposeg 

Do4o Mock.-up: 
Purposeg 

Do5o Mock..;.upg 
Purposeg 

11 Di'I M_Q_Q_K,.::UPS 

(For descriptlon of Mock-ups see Appendi;x: non) 

Cockpit and etlja:cent Structure 
eontrac'blal requi:ranents of ARDCM 80--1 chapter 0.24 

tQ represent crew stat.i.ons 9 inclosure9' w:indshield 
• controls, seats, armament ·control 9 instruments 
including radar '8lld radio a 

A.rmement In·s·t,allation 
·Space 1 layout and accessibility check of weapon 

installations to the contractual requirements of 
ARDCM 80~1 chapter Oa24o 

Control Surface and Systems Operation 
Space layout and acceseibili ty cl).e·ck of control 
surface mounting and operation to the contractual 

• requirements of ARDCM 80-1 chapter 0;,21,.o 

Main '!Jnderearrlage Install·ation 
Space layout snd accessibility check of undercarriage 
illstalJ.ation to the contractual requirements of 
ARDCM 80-1 chapter Oa24o 

Radar and Fi.re C~~l Syst~ 
Space layout and accessibility check of the radar 

and fire contro'l systan t.o ·the contractual re­
quiranents of ARDCM 8Qa.l chapter O~R4o 



E.6. 

EolOo 

"E1~ MISCELLANIDUS TESTS 

(These tests have to be allocated to Section 
"A11

1 WB", "C" ·or· 1tDil' on next revision)·· 

Rigg 
Test; 

Speclnren: 

Rigg 
Testg 
Specimeng 

Rig; 
Testt 

Specimeng 

Rigg 
Test; 

• -specimen g 

R:1:gg • 
Test: 

Specimem 

Rig& 
Testg 

Specimeni 

Rig& 
Test& 
Specimen& 

Specimeng 

Rig& 
Test; 
Specimen~ 

Rig; 
Test; 

Specimen: 

Inwgral Fuel Tan]<; Specimen 
Method of construction and sealing of tanko 
Suitability of sealing and construct.ion method under· load o 
Sample box .of wing tank ·construction and sealingo 

Intecy!ll Fuel Tank Specimen 
Suitability of sealants under high t·emperature coqditionso 
Same as Eal (2nd specim~) 

Simulated Fu:el Cell 
Ability pf pressure fuel system and valves to·pi~ up 

fuel from shallow wing tankso 
Fib;re gl~ss tank with obserVjltion "Windowso 

• tlcaJ.,e Model Fuel System_ 
·netermination of f\iel levels under varlous fuel l oadings 

and aeroplane attitudeso 
• tth scale plexiglass fuel systemo 

Bearing Test Rig 
Dete:rnttnation of deterioration of· bearings under repeated 

loads at a high• level o 
SSmple bearings from varlous·manufacturerso 

&mtro1 , Surfac:e Hinge Test 
Deterioration of piano hinge under repeated loadS' at a 

high levelo 
S'runpl:e 0 piano hinge assembly a 

Mobile Q.ockpit Ri~ 
Cockpit vision up to take off attitude. 
Troll ey mounted w ·oden cockpit mo·ck'-Up o 

Ncm--Flying Prototroe o 
This is a · p:roduoton service requiring further·discu:ssiono 

Intake Jgµnp De'-Icingo 
Ice a ccretion and de- icing methods for leading edge of 

intake shock wave rampo 
Sample · intake· ramp for test in the N~R~Co Low Temperature 

t-mmelo 

Wing De• Ieing Test 
Ice Accretion on very thin highly swept wingo 
Section of wing for test in the NoRoCoLow Temperature tunnel. 

.Antenna Radiation Pat tern·s 
Radiation patterns for· communications ·and nav.igational 

equipment antennao 
Metal aircraft scale model with required radiators 0 



APPENDIX 11_A w 

Ao }{!pd Tunnel Test and Special Purpose Models 

Aal. Low Speed 7/100 Scale Complete Model 

Modelo The model for this test will be a 7/100 scale complete model 
on a. three~point support complete with undercarriage:,· undercarriage 
doors, naps» dive brakes.9 missile su.pport and jetti:sonable canopieso 

Tunnel. The model will be tested 1n
6 
the NoAoE6 Low Speed Noo:3 tun .. 'lel 

at a RoN.; number approximately 506:xlO o 

~o The purpose of these tests will be·to check miscellaneous 
items not covered by the Cornell tunnel tests· of Ao2o These will 
comprlse ~-'-

(a) Low speed ·stability and control characteristics .d.th under­
carriage down, ·flaps domi» dive brakes extended and 
combinations of these variableso 

(b) Jettisoning of Falcon missiles and rocket containerso 
(c)··· Jettisoning of canopieso 
(d) Ground effects. 

Ao2'. · Subsonic ·1/20th Sca.l-e CompJ.ete Model 

Model. This model will be· a l/20th scale sting mounted model with 
built in balances 'ld·th attachment points for mounting missiles, 111issile 
doors and rocket·podso 

Tunnel. Cornell 8V-611xl211 high speed variable density tunnel opgrated 
at 2½ atmosphere·s pressure and achieving· a R.N., number· of 7.:lxlO o 

Tesiro.:. Tests will be conducted over a range of M~N. up to .95 and by 
inserting a liner in the tunnel ·at one specifier MoNo of lo2. The tests 
will comprlseg-

(a) 

(b} 

( c) 
{d) 

( e) 

(f) 

(g) 
(h)" 

(j) 

(k) 

High RoNo number ·effects at MoNo of .J for a range of 
elevator angles o 

-Longditudinal stability and control at Mo.NSo between .;5 and 
o95o 

Lateral control MoNs. between .5 and .95. 
Directional stability and control at MoN.s. between o'5 and 

095. This test will be conducted with the fin and rudder 
both on a.nd off. 

·, Elevator angle effect on directional stability at M oN s. 
between· .,-5 and· o95o 

Elevator effectiveness · in yawed conditions between MoNs o of 
o5 -·and 095 with dive brakes open and shut. 

Rudder effectiveness with dive· brakes ·openo 
Aerodynamics effects on missiles in the firing position, 
with various combinations of missiles at a · MoNo oi'·~~95o 

Effects of dive brakes in varying posi·tiomi-- at M;,N o from 
o5 to o95o 

Tests b to j above will be repeated with a liner in the 
tunnel to raise the mach # to L2o 

Limited pregsure·plcta on ca.nopy and nacelle sides over a 
range · of mach· n1.1mbers. 



Aa.3o ~ing l/.24th Sea-le· Complete Modelo 

Modelo This model will be a 1/24 th scale spinning model o 

TunneL NaAaEa 15 1 diameter spin tunnel achieving a RaN·~ ·number of 2x106a 

Testa These tests will be the mandatory spinning tunnel tests 
as~red by ARDCMo80a 

Aa4o Complete .3/lOO Seale Model 

Model o 3/100 scale complete model with cambered and unca.mbered 
wing. 

Tunnela Cornell 3aX41 tunnel with transonic throat)) achieving a 
'RdN a of L 5xl06 o 

~.; Tests :from this tunnel will be in two parts:-

(1} Preliminary tests to determine the ·effect of camber on 
basic longdi tudinal stability and control'. Tests 
carried out over a mach number range of a5 ta· L25 
with full range of · elevator deflections on the un­
cambered wing and elevator neutral for the cambered 
wing9 with measuring forceso 

(2) · Final tests will be carried out using the cambered 
wing ·to ·determine: -

(a) Longditudinal stability and control ·over a mach 
range of a5 to L25 with full range of elevator 
anglesa 

{b) Lateral. control ower a mach number range of .5 
to L25 a 

(c) Directional stability and control over a mach 
number range of o5 to l a25 a This test will be 
carried out with fin and rudder both on and off a 

(d) Effects or di ve br akes in varying positions at 

Aa 5. Partial Model 

a mach number from a5 to L25a The tests of 
A.2 will provide a check on the accuracy· of' the 
results obtained from the tests of this sectiono 

Modelo Engine intake partial modeL 

TunneL NaAaEo intermittent supersonic lO"xlO" tunneL 

Ima The purpose of these tests will be to obtain:-

(a) Presaure recover-.r data in the intak:ea 
(b) Investigation of t he intake shock pattern by 

Schlieren interference or oti1er photographic 
methods a 



A,;6<1 Reflection Plane • Mode"l 

Modelo One half complete aircraft reflection plane model 1/50 scale 
with camberedwing·onlyo 

TunneL NoAofo intermittent· fmpersonic: 16lllxJ0" tunnel achieving a 
RoNo of lo5xl0 o 

Testi • The purpose of the tests in this tunnel will be to · extend the 
rangeof' ~results obtained on hinge moment measurements from section 

-Ao4 to mach numbers greater than L25o 

Complete 1L80 Scale Mode~ 

~o Complete 1/80 Sos.le model with cambered wing· only mounted 
on three-point support" 

TunneL NoAoEo inteX'lllittent supersonic 16,..,x.30 11 tunnel achieving 
RoNo of 1:x:106

0 

~ The purpose of the tests in this tunnel will be· to extend 
·the range of results obtained on stability and control· from tests 
of Ao4 to mach numbers greater tha:n L25o 

Free Flight R.ocke<t Propelled J:_th Scale Comnlet~ Model 

~" Rocket propelled free flight }th scale complete 1nodel~ 
mounted on rocket motor noeeo 

Tunnel o This model will be tested in free flight at the· Garde missile 
rangeo A RaNa of 36x106 w.1.11 be achieved and data will be telemetered 
from the model t.o the ground stationo 

~ The purpose of these tests will be to obtain:-

(a) Steady state vaJ.ues of the stability derivatives 
(b) Values of ·t..'fie dynamic damping derivativeao 



APPFNDIX WBii 

B., Fimctional Tests, Rigs'and Specimens 

B,l• M.echanical. • Test Rig 

Rigo All mechanical components for the aeroplane ·will be mounted on 
one CO"-'Ordinated testriga This test rig will approrlmate the· aircraft 
plan form and will · be built:up from steel girderso The following sub­
sidiary functional rigs will be mounted on this CO""Ordinated rig~-

(1) 

(2) 

(3) 
(4) 

(5) 

(6) 
(7) 
(8) 
(9) 

(10) 

(11) 

Landing gear»•la.nding gear doors and asoociated 
ae'l'Oplane structureo 

Control surfaces with associated aircraft structure 
and control system o 

Control surfaces hydraulic and mechanical·· system. 
Pilot~s floor, pilot's seat)) control column; rudder 

pedals, control trimming and nose wheel st'eeringo 
Auto-pilot positional and damping stabilisation 

system with equipment to simulate i'light manoeuvreo 
Dive brakes9 flaps and associated aircraft structureo 
Dive brakes and flaps control systemo 
High pre'Ssure pneumatic, system and control so 
Missile launching mechanism wit:h doors and asooe±ated 

aircraft stnrctureo 
Rocket pack.? rocket pack lowering mechanism and 

associated·aircraft structureo 
• Engine and fuel system aircraft control systemo 

The complete rig will be achieved by absorbing the indivi.dual 
rigs numbers 1 1 2» 6-.j)- 9- aad 10 into the main rigo The· functions covered 
by 3 » 4» 5 .9 7, 8 and 11 will be built directly into the main rig1 so that 
no separate hydraulic or high pressure pneumatic system rigs -would be 
builto 

·Purposeo The rigs will checkg,.. 

(1) Undercarriage and associated strncture 
(a) Olea-rances,·deformations end operation under load 

of the undercarriage and· door systemo 
(b) .Reliability of the undercaTrlage system under 

repeated operations. 
( c) Retractions and extension • times for the under-

carriage systemo 
(d)· Emergency conditions for the undercarriageo 
(-e) Brake system functioning" 
(f) •Nose wheel steering functioningo 

(2) Control surfaces and associated structure 
Deformation and operation of the control surfaces 
under- load o 
Reliability and rate of deterioration· of the 
mechanical control systan mi.d jacks under 
repeated operationso 
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 tanperature variationso This transfer 
function will include the servo jack conditions for 
a range of hydraulic fluid properties·for a load 
input at the j19-ck and a load input at the·"control surface. 



Bal o Mechanical• -'rest Rig_ (Cont1do) 

Purpo::,e.; ( cont1 do) 

(J) 

(4) 

(5) 

Control hydraulic systemp inclncl.ing artificial f eelo 
(a ) Repeated functioning of the hydraulic eystem 0 over a 
r ange of fluid pressure and temperature oondi tionso 
(b) •• Eval·uatiori of the emergency conditions for the 

hydraulic"circui ta 
( c} SUsceptibili ty of the· system· to· air and d:l:rt en­

trainment a 

( d) Response and .. stll.bili ty of the hydraulic loop 
and determination of its transfer function value 
over a fhll range··of duty cycles'i fluid flow9 

fluid pressure and tanperatureo 
{ e) Dir ect insertions of t..he r.lg into the- analogue 

• • eomputor for checking the overall performance of 
the· automatic control· system with·th19· automatic 
control loops represented mathematically o 

(f)• Operational check of the manual control mode in 
• - certjuxrotion with automatic damping .. stabilisation 

of the aeroplaneo Damping stabilisation will be 
simulated by excitation of the control valveso 

{ g)-·, ·Stability check. of the elevator·1nanual mode in 
conjunction·w:l.tb. the oob 'if8ight cif the elevator 
artificial feel system" 

(h) Functional testing of theartificial feel and 
·trlJmning system in the manual modeso 

Auto control systan with flight manoeuvre simulationo 
(a) Functional testing of the po·sitional auto p±'lot0 s 

circuits in conjunction.with the control hydraulic 
and mechanical loopso Check of the sts:bllity and 
response chara:cteristics of the systems with duty 
cycle and auto-pilot commands simulated by rate 
movements applied to gyros and loads applied to 
control surfaceso 

(b) Functional testing of the damping auto-pilot 
circuits in conjunction with control hydraulic 
and mechanical loops with auto..-pilot automatic 
or manual monitoring of the positional sy:stemo 
Damping commands simulated by sinusoidal input 
t-0 the damping system" 

( c) Functional testing of the artificial feel trimming 
devices of· the automatic control systema 

(d) Evaluation of the emergency conditions for the 
automatic control systemso 

Dive Brakes and flap functioning o 
(a) Clearances9 deformations and operation under load 

of the dive brake a.nd flap systemo 
(b) Reliability of the s-.rstem under repeated loadingso 
(c) Operating times for the systemo 
(d) Emergency conditions for the systemo 



'· B .,.L, Mechanical Test Ri_g ( Cont u do) 

Purpose (oontQdo) 

(6) Missile ·launching mechanism and· doors, rocket pack and 
lowering mechanismo 
(a) Clearances» defonnatiorrs ·and operation under load 

of the missile launc-hers 3 doors and roeket packo 
(~) Reliab~lity of the system under repeated operationso 
(c) Operating times fbr the system with ·simulated fire 

control commandso 
(d) Emergency conditions for the systemo 

(7) High pressure pneumatic systemo 
(a) Repeated .functioning of the high presSQ?e pneumatic 

system over a range of fluid pressure and tempera­
ture Condi tionso 

(b) Evaluation of the emergency conditions for the 
systemo 

(c) System capacity check over a range of duty cycleso 

(8) Engine and fuel systen oontrolo 
(a) Clearances, defonnation in operation under load of 

the engine and fuel system c.ontrolso 
(b) Reliability- of the system under repeated operationso 
(c) Emergency conditions for the systemo 

lfmlipmento The main rig will consist of the follmdng equipmento 

(1) 

?' d~ 
{5) 
(6) 
(7) 
(8 ) 
(9) 

Subsidiary main UI1dercarriage rigo 
Subsidiary nose undercarriage rigo 
Subsidia.xy elevator control rigo 
Subsidiary aileron control rig . 
Subsidiary rudder con trol rig. 
Subsidiary missile launcher r i go 
Subsidiary ro cket pack rig 
Subsidiary dive brakes and flap r i g . 
Main rig fram mounting . 

(a ) 

(b) 

( c) 

(d) 

( e) 

( f) 

The main rig mounting includes: -

Pilot 8 s seat, control column , rudder pedals , e.rtificial 
reel system. nose wheel steering controlo 
Interconnecting hydraulic and pneumatic system in­
cluding hydraulic pumps, pneumatic pumps and inter­
cooler pump drives9 hydraulic and pneumatic accumulatorso 
Mechanical control system between cockpi't and surface 
jack valves o 
Automatic control system and flight manoeuvre simulat­
ing equipment . 
Cooling systan for hydraulic oil to achieve temperature 
variationso 
Loading devices for undercar-rlage l> undercarriage doors, 
control surfacesl> missile launchers, missile launcher 
doors, rocket pack» dive brakes and flaps o 



Bol" Mechanical · Test Ri_g_ (Cont 1 do) 

lfBuJ.mnent ( cont0 d 0) 

The subsidis.ry•rigs for attachment to the main frame· requireg­

Two main undercarriage units complete with retraction· jack 
and recuperators o 
Airers.ft set of brakes with controlso 
Qne nose 11Ddercarriage· unit complete with retraction jack, 
nosewheel steering snd retraction brake o 
Aircraft set of undercarriage doors and jackso 
Four · missile launchers, doors and door mechanism o 
One rocket pack and extension jacko 
Two elevators and trailing edge strucmreo 
Pair of ailerons and trailing edge stru:ctureo 
Rudder snd tra:tling edge · structureo 
Aircraft .set of control surface jacks ·and valveso 

Bt-2 d Igel §Ystem 

Rig o The aircraft fuel sys tan will be reproduced on a rig -which will 
simulate •tlre aircraft fuselage and fuselage· tanks and one wing tanko 
The rig' will be ·mounted on pivots allowing all flight attitudes to be 
reproduced o The following itans of equipment will be mounted on this 
rigg- • 

(1) 
(2) 
( .'.3) 
(4) 
( 5) 
(6) 
(7) 
(8 ) 
(9) 

Simulated fuselage and wing fuel tankso 
Pressure and re-fuelling systemo 
De-fuelling systemo 
Fuel transfer system and tanko 
Fuel pressurl zation and inert gas system. 
Main engi.ne supply systemo 
Afterburner supply system. 
Engine booster pumps and oil coolerso 
Contents gauging system. 

{a) Fuel transfer rates and pressure losses for all aircraft 
attitudes and varying ·quantities of fuel under varying 
conditions of t.snk pressurization. 

(b) The reliability · under repeated operations of th~ fuel 
system and fuel contents gauging systemo 

(c) Emergency conditions for the fuel system. 
(d) Functioning of the pressure re-fuelling system and 

• emergency conditions for this systan. o 
(e) Functioning of the afterburner system . 
(g) · Evaluation of the unuseable fuel under varying conditions. 



B·o2o 'fuel ·Systan (Oont0do ) 

¥9uipment. 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 ·regulating valves, pressure ·relie·f valves and 
associated piping. 

One engine· set, engine booster· pumps and oil coolers with 
associated piping. 

One aircraft -set inert gas generator, valves and pipingo 
One set of tanks representing aircraft fuselage·and · wing tenkso 
Pressurizing equipment for fuel tanks . 

Bo3 o Pressurization and · Air Conditioning 

Rig. The rig will consist of an aircraft -- nose structure ·complete with 
windscreen ll canopies )) electronic compar-tmentsll a:rmrunent· bay a:nd simulated 
miscellaneous equipment cooling ·systansjl a compressor, cold air chamber 
and infra red heating equipment. 

Purposeo The purpose of this rig will be~-

( a ) 

(b ) 

( c) 
(d) 
( e) 

(f) 

Check the cabin pressuri-zation and cooling system under 
extr eme temperature and engine operating -conditions . 

Check cooling flow rates to electronic compar1Inents1 

annrunent bay and other miscellaneous · equipment under 
extremes of temperature and engine operating conditions. 

Functional check of pilot0 s oxygen system. 
Functional check of canopy jettisoning system. 
FUnctional check of rain clearing 1 de0 icing and de-'-Dlisting 

system for the canopy and windscreeno 
Functional check of miscellaneous cockpit services1 for 

exrunple ll anti 11g i1 suit .i ventila t ed suit etco 

Specimen. 

One aircraft nose structure comple t e with windscreen canopy .11 
pilot! s seati1· oxygen system 9 anti 'Ilg" system, anti ' "gi' or 
pressur e suit system , de<-msting devi ces, de->icing devices, 
r ain clearing devices» cockpit air- can di tioning , control 
system, · canopy operating and jettison systan . 

One aircraft set ·of a:ir- condi'tfoning; refr igeration and 
pressurization ·equipmento 

One compressor with· means to control outlet· temperature, 
pressure and humidity. 

Simulation of miscellaneous equipment requiring- cooling, for 
example, alternatorsa fuel col lector tank etc. 9 dummy 
annament bay and space models of eleatronic equipment. 



Ba4, Engine Installi!ttion. 

Rig. The rig w.1.11 consist of a steel girder framework carrying the 
approach surface to the-- engine intake and the engine intake duct· 
structure· and to provide· a mounting for the engine and afterburner 
cowling" This rig- w.1.11 be mounted in an engine test ·cell and it w.l.11 
be capable of taking the selected engineo 

Purpose. The rig will check:-

(a) 

(b) 

( c) 
(d) 
(e) 

Installation clearances of the engine· and afterburner in 
the bot and cold conditions. 
The efficiency· of the intake entry, ducts and fuselage 
approach under a full range of sea level ·static operation 
conditi'OnSo 
The efficiency ·of the engine and afterburner cooling system. 
Afterburner and final nozzle control system functioningo 
Functioning of the· starting system, wet starts etc. 

F.Quipmento The following equipment wil:l: be required for the rig:-

One engine and · afterburner combination of the selected typep 
complete with· fuel system and afterburner · control's and 
final nozzle. 

One· aircraft set of engine nacelle intake· 'ducts and rear 
cowlings. 

A set of nose fuselage formers and skins to reproduce in~e 
approach surface. 

One set of intake ramps and operating equipment. 
One test cell rated for· 259 000 lbs. thrust load. 
Engine starting equipment. 
One set of aircraft collector tanks and pressuri-zing · equipment . 
Steel frame rig for moimting the engine and· co.rlings. 

B.;5-.; Flying Cockpit 

Rig . The rig will consist of CF. 100 aeroplane fitted with simulated 
C. 105 cockpito 

Pn;rposeo The purpose of this flying · rig will be to check:-

{a ) 
(b) 
( c) 

(d) 

Cockpit layout under flight conditions . 
Cockpit vision under take off and landing conditions. 
Cockpit con di tioningp canopy de-mi.sting p windshield 
de- misting and de-icing under actual flight conditionso 

Canopy jettisoning in flight o 

Specimen o 

One CFolOO Mk o2 aeroplane less noseo 
One Col05 nose and cockpit struc'b.l.re o 
One transition structure for attaching ·Col05 nose to 

C.,100 air frameo 



Bo6 ~ Airborne Armamento 

• Rig o The rig will consist of a CFolOO Mko4 aeroplane with a ·Col05 m!ssile 
launching device installed in its annamero.t bayo 

PUrposeo The purpose of this rig will be to g-

(a) 

, (b) 

( c) 

Develop and prove in flight a suitable ~aunching system for 
Falcon guided missileo 

Develop and prove in flight a suitable substitute 2" rocket 
conta.ineT for carrlage on the Falcon Ts.ilso . 

To provide statistical data on missile and rocket fi:i;-ing 
for use in probability of kill analysiso 

Bvl?o Fire Control System Installa:tion o 

Rig o The rig will consist of an aircraft nose structure and electronic 
compartment. 

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

(a) The installation and wiring of the :fire control eystemo 
(b) The functioning and cooling · of the fire control sylltem o 

F.guipmento The equipment required for this rlg will be one aircraft 
r adar nos e structure and electronic and missile aux:illiary bayo 



APPENDIX 11cn 

Structural. Test lli:gs ·'Bnd· Specimens 

CaL Complete Aircraft ·Structural Test 

Rigo Complete aircraft ·structural testo 

P"Urposeo· 
R--l80.3-9Ao 

The tests on the specimen shall be those required by- specification 
These tests are likely to includeg -

(a) Proof and ultimate load tests for wing design cases. 

!b) it n ii n ii· " fuselage design caseso 
c) ii n ii " " ii landing gear design caseso 

(d) it " n II ii n· assymetric flight caseso 

(e~ 
•it " ii ii n on control ®rfaces. 

(f .n ii ii " II ii control srstemso 
(g) II " ·" ii it ii dive brakeso 

(h~ 
ii ii . II ii ii ii flaps o 

( j n ii it " ii ii engine supports o 
(k) ii ii ii ii n ii annam:ent support structure. 

Specimen. Complete wing 9 fuselage and empennage structurei, including control 
surfacesl) .f'laps 9 dive<brakes9 ·et'Igine mounti.ngsg undercarriage supports, 
armament supports., external· doors and fairings,. ·but not including undercarriage 
unitso 

Complete mechanical control systems for all surfaces, including 
control jacks but not pilot 1 s control systan" 

• Not to include hydraulic, electrical or ·pneumatic systems . 
Complete mechanical systems for ·doors, flaps 9 dive brakes and 

armament a ' 

This· .specimen is the contractual static test article of 
specification R-180.3~9A except for undercarriage and systems. 

•The undercarriage units will be tested by indlvidual drop tests 
rather than the drop testiIJg of the \ID.ale aeroplane and the systems will be 
covered by the rig tests of sectfon 11B11 of this scheduleo 

Co2o Control SuTfac-es• Test 

Rigo The rigs ·for these tests will be the subsidi"e.ry rigs as described 
in- Appendix "13H · section Bolo 

GSeo ·The purpo·se of this rig will be to check the strength and 
stiffness of the control surfaces and supporting structure under limit loads 
prior to the availability of the major test component of Col and prior to 
the functional tests of B.L 

Ffrnipmento The subsidiary rigs of Appendix 118 11 &Section B.l will be 
mounted on a steel framework capab'.l-e of resisting limit control surface loads. 



Cockpit Pres·suri--za.tton Test 

filk The rig for this test will be the subsidiary rig as· described in 
Appendix 11B 11 section Bo3o 

Parposeo The purpose of this rig will be to check the· strength of the 
cockpit and canopy under. proof pressure condi tionso 

Eguipmento The subsidiary· rig of Appendix liBI~ secti.on Bo3 will be 
used for this test at some convenient time during the tests of Bo'.3o and 
prior to the availability of the major te.st component of Colo . 
Canow and Windscreen • Pressure Tests 

Ri.&.. The rig fot' this test will consist of cne aircraft ·set wind­
screen and can~py mounted on · a steel substructure capable of resisting 
the ·pressuri-z:lng 'loads and mea:as for pressurizing the · specimen and 
varying the tempera inre o 

Purposes· 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 250°Fo • The ultimate factors for ·the glazing are much higher 
than those for the structure Bll.d therefore require a separate testo 

Specimeno One aircraft· set windscreen and canopyo 
One rig for mounting the specimeno 
Pressurizing equipmento 
Infra red heating ·equipmento 

Ground Resonance ·Test 

Riga Complete mechanical rig of Bol and first model aeropla:nea 

Purposea The tests on the specimens shall be those required by 
AoN oCol2 as called for in AR.DCM 80 chapter 4o4o The mechanical rig 
of Bol will be used to obtain preliminary information on modes etco 
for the control clrcui ts prior to the availability of the first model 
aeroplaneo 

Speeimeno First model aeroplaneo 
Complete mechanical rig of Bolo 
Vibration survey equipmento 

Co6 o Armament Mounting Strength~ 

Riga The rig will consist of a steel girder· structure capable of 
mounting the rocket and missile lowering mechanism a:nd associated 
structureo 

Purpose•o The rig· will check the strength under proof • and ultimate 
loads of the missile launching and rocket lowering mecha:ni'flllls using 
weighted dummy storeso 



. • 

Co6 o §eecimen. One missile lowering mechanisn complete with pneumatic devices o 
One-rocket pod lowering mechanism complete with pneumatic 

devicesa 
Aircraft supporting structure and · steel rig for mounting·specimen o 
Compressed air supplyo 
Weighted dummy storeso 

C" 7 • Under carriage ' and Tail Skid Strength. 

Rigo The rig will be the undercarriage manufacturers 1• drop test rigo 

PuEQoseo· To detennine on test the proof strength and· energy· absorption 
characteristics of the underc·arri:age and tail skid assemblies.; Energy 
absorption to ultimate requiranents will be ·carried· out on later ·p-roduction 
units when available. 

Specimerr. 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. 

Outer Wing Compression· Strength. 

Rigo The rig will consist of a nom.al compression-tension testing 
machine of ·a capacity and at a facility yet· to be determinedo Panel 
deflection measuring equipment and strain gauge equipment will also be 
requiredo 

• Purposeo To detem.ine the compressive strength of the outer wing 
multispar close rib construction by the use of representative"box 
speci:menso 

Specimen . A number of box type compression panel specimens con­
taining 3 spars and 3 ribso 

Compression testing machineo 
Measuring equipment o 

Inner Wing- ·Compression Panel Strength. 

Rig , The rig will consist of a compression testing l!lachine of a 
capacity and at a facility yet to be detennined. Panel deflection 
measuring and strain gauging equipment will be required" The fixity 
coefficient of the machine mll'St also be measured • 

PllIJ?OSe. To det ermine the· compressive strength of representative 
strlnger.,,.skin panels for the inner wing over · a range .. of· variables, 
including panel ·• length and ratio of stringer · to · skin area. 

--specimen . A number of skin.;.;stringer panels~ J·stringer pitch or 
• more wide of varying lengths and construction . 

Compression testing·ma:chine. 
-Measuring equipment. 



Wing Transport Joint Strength. 
_ .. , 

Rigo Compression;,.i;ension testing machine-'Of a capacl-cy-· and at a. facility 

yet to be detennined . 

P:urpqae ;; To detemine detail strength valv,es for the. type ' of con:st:ra·t?tion 
used for the "Wing transport joints. 

·apecimeno Repres·entative sections of the wing- transport' joints-. · 
Compression and tension testing machine. 

C1;llo · Effect· of Elevated_ TemP!lratur~. 

Rig. Co.mpre:;sion and tension test,ing machine -with facilities· -for surface 

heating of the· specimens o 
Tanperainre and load measuring equipment. 

· · ~os-e. To determine heat· flow, transient heat · conditions· and. strength 
under and>after subjection to elevated tanperatures of representative 
portions of the air frame . : • 

Specimen . Representative types of construction of the air frame at 
. locations yet to be established. 

· Sur.face heating equipmento 
Material test specimens. 
Compression-tension testing machine . 
Temperature and load measuring· equipment. 

Fatigue Strengtho 

Rig. Equipment for mounting and testing under repeated load and at 
elevated temperatures of aircraft sub-assemblies suspected of liability 
to low fatigue life. 

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

Specimen!. sub-assemblies as later determined. 
Repeated loading rlgso 




