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INTRODUCTION
The following report is a more detailed breakdown of the Flight Test

programme than possible at the time when FAR/C105/2 was prepared,

The objects of this programme is to determine the airworthiness and
systems functioning of the aircraft, to obtain a preliminary assess-
ment of the aircraft performance and handling characteristics, and to
establish in stages a series of flight envelope boundaries for safe
operation of the aircraft, It is anticipated this will eventually
cover the entire flight envelope as far as speed is concerned, and

up to 80% of limit structural loads, The performance programme is

to be conducted jointly by Avro & C,E.P.E,

The Weapon Pack Flight Test programme to be carried out on A/C

25203 will be covered in a separate report,

This programme has been discussed at a joint meeting of C.E.P.E.
and Avro and found acceptable to both parties, Consistent with
the request in R.C.A.F. letter ref., $36-38-105-15 (APO-1), this
document has been reviewed and agreed to by the resident C.E.P.E.

representative,

\ "r\f,_.;,hugﬁ o/ 2§ o Biz
WAL ST B O REY
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2, - ALLOCATION OF ATIRCRAFT FOR TESTING

2.1 A/C 25201 <~ This aircraft will be used primarily for systems
testing,

2,2 A/C 25202 -~ This aircraft will be used for aerodynamic
testing, namely stability and control, flying
controls, and C.E,P.E, handling, the latter

being incorporated in the Avro program,

2.3 A/C 25203 -~ This aircraft will be used for performance

testing prior to starting the weapons system

testing.
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STABILITY AND CONTROL AND STRUCTURAL INTEGRITY TESTING

3.1 Introduction

This chapter presents objectives, requirements, method and

sequence of flight testing of the Arrow aircraft,

3.1.1 Subjects
3elode1

361:162

3010103
Bololoh

to be considered

Development of control system.

Stability and Control = including assessment of
handling qualities,

Damper development (excluding AFCS),

f
Structural integrity

Bach of above topics will be discussed separately and the

method in which they will combine into one program will

be indicated,

The reasong for combining the above toplcs are as

follows:

acies

30102.2

3016263

FEconomic execution of the whole program, Flight
test information is recuired simultaneously on
above subjects in order to proceed with development
program in a most efficient manner,

To explore certain parts of the flight envelope,

it is necessary to have damping system not only in
working.order but checked out igﬁquuantitiative
mALAGL, 1

Structural integrity due to controllability problems

in certain areas must be combined with damper and

associated limiting devices development.

SECRET
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The overall objective of this flight test programme is to
demonstrate that an acceptable pilot-controls-aircraft

combination has been achieved,

Detailed objectives are as follows:-

3.1.3.1 To demonstrate that control system is satisfactory
from the mechanical point of view,
To demonstrate that feel and trim characteristics
are acceptable in all control modes,
To show that damping system hardware generally
performs satisfactorily e.g. is free from
oscillations, spurious signals etc,

30103, To demonstrate that all requifed manoeuvres can
be performed safely from control stand point,

3.1.3.5 To demonstrate that damper action results in proper
co-ordination and damping during manoeuvres,
To demonstrate performance of limiting devices where
practical,
To investigate in flight effects of partigl failures
in control or damper system (e.g. engine failures,
partial hydraulic and electrical failures),
Demonstrate compliance with MIL Spec., on aigcraft
handling,

3¢163.9 Investigation of structural integrity,

UNCLASSIFIED
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3.2 Method of Flight Testing

Generally it is planned that flight testing will confirm ground

test, simulator and theoretical analysis predictions, Most of

the develomment has or is to be carried out on the ground in steps

requiring flight test confirmation..

30.2,1 The following major steps are at present planped in

sequences as shown.

otk

3.2.0.2

3020103

To demonstrate acceptability of flying control
system from mechanical point of view, This
includes feel and trim characteristics in various

control modes and flight conditions,

Measure stability and control derivatives of the

free aircraft in parts of the flight envelope where

this is possible.

Test damping system in all modes within this

established flight envelope, Evaluate itfs short-

confings, undertake design modifications on the

basis of ground test and simulator work into which

initial flight test data have been fed,

NOTE:~ The above design and development tools will
be utiliged simultaneously whenever possible
within the flight envelope initially limited

to approx, M = 1,75, 500 knots FAS., 3"g's",

1203/sec0 of roll rate,
2l ROC
¢




AVRO AIRCRAFT LIMITED 71/FAR/30

REPORT NO.

MALTON — ONTARIO 6

TECHNICAL DEPARTMENT

SHEET NO.

PREPARED BY

AIRCRAFT:

CHECKED BY

3230

o217

Verify in flights the effectiveness of any changes
introduced on the basis of data obtained from items
3.2,1.1 to 3:.2.1,3 until an acceptable but not
necessarily optimum performance is obtained e.g.
free from seriously objectionable characteristics,
Extend flight envelope into the region where flight
without dampers may result in controllability
problems., Measure pertinent damper characteristics

in this area,

It is not possible to predict at this time what will
be the exact flight envelope for these tests,
Approximate expected limits are: M = 2,0, 630 Kts
EAS, 3 "gls",

Perform structural integrity testing to an
equivalent of 80% {or less where restricted by
other aspects) of limit loads or to command limits
of the damping systems whichever is less,

Extend the flight envelope to max, EAS; by probing

technique in steps not larger than 50 kts EAS

preferably using chase plane of equal capability,
Perform preliminary evaluation of damping system
limiting devices by adjusting their limit levels to
lie within structural integrity limits established

in item 3,2.1.6,

dECRET
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3020110

3:2.1.12

80,505

3.2.7 .10

Perform damper optimization tests where required,
This test will consist mainly of measurements of
damper parameters over the full speed and altitude
range in the configuration as close as possible to
final,

Perform further structural integrity demonstrations
to limits as agreed mutually by RCAF and Company,
This test to be combined with those required for
development of damping system limiting devices,
Incorporate all design changes resulting from
earlier tests particularly items requiring - long
lead times in production Perform all tests
necessary in conjunction with these changes,
Consider extension of the flight envelope to full
speed cabilities of Arrow 1 aircraft.

Demonstrate handling qualiﬁies in accordance with
MIL, Spec,

Perform flight tests in addition to handling or
structural integrity MIL Spec, requirements as

required by the Company,
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3.2.2, The above sequence is justified as follows:=

3.2,2,1 In development of the damping system it is of
particular importance to verify the aerodynamic
parameters which were used in it's design, Should
these be significantly different in detail, a
number of damper parameters would have to be
adjusted. If aerodynamic parameters are available
from flight the damper parameters can be adjusted
on the ground based on simulator and ground rig
work, thus saving a substantial amount of flight

time and eliminating the time consuming trfal and

error method,

Measurements of stability and control character:
istics in the early part of the program will permit
accurate safety monitoring and will permit exact
evaluation of aerodynamic phenomgna that are

I known to have slowed down a number of development

programs on other aircraft particularly the

|

|
I

various forms of aerodynamic crosscoupling effectis,

UNGLASSIFIED
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362,2,3 ! These measurements will permit also numerical
evaluation of various aerodynamic effect usually
required to be demonstrated in flight by specifications

and may lead to substantial saving in these flight

demonstrations éogo structural integrity specifications

require demonstration of a number of manoceuvres which
according to predictions result in relatively
insignificant load levels, These requiremént could
be precluded by predictions based on flight measﬁrements
of aerodynamic parameters.

302,2,L| Air loads and structural analysis will greatly
be assisted by exact knowledge of aerodynamic
parameters permitting e.g., elimination or
reduction of arbitrary increments (defined by
spec) used in loads evaluation and resulting
often in un-necessarily severe' penalties,
Initial damper development can, and should for
safety reasons be carried out prior to full

structural integrity test,
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3,2,2,6 Difficulties arise in trying- to separate >

3626267

structural integrity testing from demonstrations
of various limiting devicesg which are part of the

damper,. ThHese devices were designed to protedtt

the airframe against inadvertent applications of

large loads by thé pilot and also for protection
against failures, Full structural integrity
testing c§pnot therefore be carried out until these
devices are fully assessed.

For test safety reasons it is not advisable to
extend the flight ehvelope to max, EAS prior to
development of the damper to a point where firm
predictions can be made as to its behaviour,
Obviously both emergency and normal dampers are
required prior to entering of the max, EAS region,
The detailed requirements of test sequences listed
under items 3.2.1,1 to 3.2.1,1k are given in
following sections which for convience have been
arranged by subject rather than by sequence of
test, e.g, all tests required for stability and
control are listed in section I irrespectively of

their sequence in the overall program.
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In this manner a lot of repeti%$ion will be
avoided since similar manoceuvres are re-
quired in each flight testing stage, the
difference being in flight conditions and/

or severity of the manoeuvre,

3,3 Development of Flying Control Tests

Specific flight tests are not necessary., Evaluation of
pertinent control system characteristics can be carried

out simultaneously with stability and control tests descri-
bed in the next chapter, Some special instrgmeqtatiggmyill
be necessary to evaluate important parameters. General

T — e —— —

flying in different flight conditions will supply all the

information required,

Stability and Control

The main object of these tests is to evaluate stability
derivatives, This program will present the required number
of test points necessary to establish these parameters over
the full flight envelope which could-however be substantially
reduced; if results agree well with predictions, To

evaluate stability derivatives a number of specific manceuvres
are required, Generally a similar type of manoceuvre is
required at each selected Mach rumber and altitude., To
describe in detail the whole flight envelope approx, 17
flight conditions are required, These could be subdivided

as follows:

ECRET
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3.14.,2 In dampers off configuration (all speeds),

3.4.2,1 Rudder deflections to produce dutch rolling
oscillations with maximum sideslip not exceeding
approx, LO% of limit fin load, Static stability
in yaw, dibedral effect and damping derivatives
can be evaluated from these tests.
Repeat the above whole pulling steady "gis" to
obtain variation of derivatives with angle of
attack,
3.Lo2.3 Mild rolls to approx, + 30° of bank angle to
evaluate damping in roll and aileron yaw,
3.li.2.1i Evaluate asymmetric power effects,
In dampers off configuration - low speeds,
3.4.3.1 Steady sideslip investigation.
3.b.3,2 Handling in gear down configuration.
3.4,3.3 Evaluation of minimum safe flying speed and
buffeting characteristics,
3.h.L Check handling with one engine shut-off.,
In addition to flight conditions listed at the beginning of section
3.4 it may be necessary to probe some areas in small increments and

to perform additional manoeuvres and measurements in these areas,
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3,5 Damper Development Tegts

3.5,1 For the purpose of damper development the flight
envelope of the Arrow will be represented by 10
flight conditions agreed to by AVRO and Minneapolise
Honeywell, At these flight conditions the damper
performance will be examined in detail and results
of these tests will be projected into the remainder
of the flight envelope, The ten flight conditions
are the following:=

Altitude Mach Number
10000 ol Low Altitude

10000 1,15 Low altitude high EAS

20000 ol Low speed (landing mode)

20000 ol Initial test point
20000 High EAS supersonic
30000 Transonic cruise condition
30000 High EAS supersonic

LOOOO Highest available Mach Number
(Arrow 1)
50000 Design altitude

50000 Design altitude

SECRET
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30502 The initial damper tests will consist of handling tests
in various damper modes to assess the performance and
compatibility of damper hardware, Measurementswill

-~

be made of damper command signals, servo motions,

N e — ——— e —

sgnsgfrpu£puts etc, The measured quantities in the fomrm
of oscillograpﬂ_;races will be examined by AVRO and
MinneapoliséHoneywell where necessary analog computer,
and digital computer check programs will be run with
data from flight test fed into the computers to
establish proper functioning of the hardware, In this
étage optimisation of the damper performance will be
limited to whatever is necessary to obtain safe
operation, Therefore adjustment of damper gain settings

inflight will either be eliminated or limited to a few

specific cases, Any necessary adjustments will be

examined on fiight simulator and introduced into the

aircraft damper system on the ground,

To obtain aircraft distwrbances necessary to evaluate
damper performance control column and rudder motions
will be utilized and in cases where more exact data

are required damper step switches provided for this
purpose in pilot's cockpit will be used, In the initial
testing stage navicator's damper control panel will

not be used in flight but will be necessary for checking

purposes rand adjustments on the ground., Since pertinent

SECRET
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3,5.2 Cont'd
testing controls for normal damper mode are located
in the navigators cockpit, only a preliminary assessment
of pitch and roll damper can be obtained, Also it is
not expected that full damper instrumentation will be
évailable for this phase, = Flight conditions for these
tests will be selected from the ten listed in para, 3:5.1
and the usual starting point will be M = ,7 at 20000 ft.,
Manoeuvres required for this evaluation will be the
usual handling checks: e.g, commands in roll and pitch
generally restricted torelatively small amplitudes,
Symmetric and asymmetric power effects will be évaluated
and appropriate tests will be cafried out in landing
mode at altitude, The general procedure will be that
aerodynamic data obtained from flight {see section l})
will be fed into the flight simulator to check damper
performance and where necessary appropriate aﬁjustments
will be made to the damper parameters.

Second stage of damper testing will begin as soon as

the damﬁer and flying control system hardware shows

satisfactéry performance from mechanical, hydraulic and
electrical point of view, This will consist of further
damper measurements in manoeuvres where higher "gis® and
-rates of roll are used at the flight conditions as

meXtSHSive damper instrumentatio
flight observers will be
T

e
n oz
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305.3 Cont'd

carried, The object of these tests will be what is
generally known as damper "optimisation", Each of the
ten flight conditions will be examined in more detail

in order to predict the optimum damper settings resulting
in smooth commands with minimum oversheots, coordin-
ation of manoceuvres to a minimum of sideslip etc, Again
the same method will be followed by predicting the
correct settings on the simulator, however it is

expected that some gain adjustments in the air will

be necessary,

Preliminary assessment of damper limiting devices,

The exact test procedures depend on the initial experience
with the damper, It is expected that several flights
will have to be devoted to this purpose, Generally
these will consist of manoeuvres resulting in action

of the limiting and/or switching circuitry of the damper
within specified structural integrity flight emvelope,

It will not be necessary to check these functions at

all of the ten flight conditions, A few will be

selected for this purpose,
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3,5,6 Final Damper Assessment

Final Damper assessment will be carried out as part

of demonstration testing describéd in section 7, In

addition a relatively small number of checks will be
required to demonstrate the compliance of damper equipment
with it%s specification, One of the most important

checks to this effect will consist of gentle manoceuvres
with damper gain settings different by 50% from its
nominal settings established on basis of previous tests,
One parameter at a time will be checked at a few selected
flight conditions, Gain adjustments will be performed

in the air from navigators control panel,

S'ECRET
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3,6 Structural [Integrity Demonstration

361

The initial probing flishts with non-instrumentated
structural aircraft will be done in steps of approx, 50
knots as shown on the following page, Approximately 707

of 1limit loads will be reached in subsonic cases and less
at supersonic speeds, The maximum EAS runs will be

further restricted in load factors. The approximate
limitations are shown on the following page., The table
indicates the approximate maximum values of normal load
factors in each region, The exact flight conditions at
which these load factors will be applied will be selected
in such a manner as not to exceed 70% of design hinge
moment.,

Demonstration with partial structural integrity instrument-
ation, In this phase only limited amount of structural
integrity instrumentation will be available and therefore
it will not be possible to extend the demonstration to

full design limits, Due to controllability conditions

each manoeuvre prior to it's execution will be investigated
in detail on the flight simulator based on flight test
aerodynamic data previously obtained, A step by step method
will be applied where the results from first step will
analytically be extrapolated to provide exact predictions

for the next step, Particular attention will be paid to

the rolling pull-out type of manoeuvre which due to cross—

S B C=RAEST
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3,6,2 Cont'd

coupling effects tends to produce large structural loads

in the majority of flight conditions in damper=- off céh;

figuration, The normal damper mode will be used in ﬁhese
tests and therefore excessively large loads will be
avoided, The exact knowledge of damper performance is
therefore required for these tests together with fim
predictions as to the behaviour of it's limiting devices
and a very cautious approach is mandatory for all tests

performed for the first time,

The structural integrity demonstration will consist of the
following manoeuvres performed at 15 flight conditions
representing the flight envelope:
3,6.2,1 Steady pull-out.
3.6.2.,2 Checked pulleout,
3.6.,2.3 Steady push-down,
3.6.2,4h Checked push-down,
3.6.2,5 Rolling pull-out,
3,6,2.6 Rudder manoceuvre,
The 15 flight conditions will be selected as follows:-
2 low speed conditions
2 subsonic conditions
6 transonic conditions
5 supersonic conditions

SECRET
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3,6.2 Cont'd

The test will be carried out in steps of approx. 20% in load
level beginning at LO% and not exceeding 80% of design loads
or such lower limit as defined by the damper system command
limits, It is not dntended to perform all of the manoeuvres
listed at each of the flight conditions shown, Appropriate
selection will be made on the basis of the knowledge of more
critical loadings cases, In the first priority this program
will endeavour to demonstrate structural integritijitbin}
the flight envelope limited by:-

A minimum safe control speed (to be determined in

flight),

Maximum altitude of 50,000 ft.

Mach number 15 or 600 kts EAS whichever is less.

807 of design limit loads or such lower limit as

defined by normal damper protective devices.,
It is expected that before this formal program will be
started that the aircraft will be cleared to values in excess
of 70% by non-instrumented demonstration flying , see 3,6,1,
Repetition of the lower loading cases will only be used to
collect data for extrapolation and therefore full coverage

is not required,

Additional manoceuvres may be introduced into the program if

handling tests show that important loading cases may be

rephsed in manoeuvres not spemf‘led abov S F‘ED
SECRET i‘ E;!
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3.7 Demonstration Program

The object of this part of the program is to demonstrate
compliance with Specification MIL-F-8785 "Handling qualities
of piloted airplanes™, For these tests the flying control
system and the damping system must be fully developed and
the program will consist of demonstration flights covering

a number of specific manoeuvres,

By this time a number of flights required by this specification
will be completed in the course of the development, As much
as possible of this information will be used to demonstrate
the compliance with the specification., Therefore a full
coverage will not be necessary and only manoeuvres and flight
conditions not tested previously will be included in this

program,

The aircraft will be tested in normal and emergency control

modes,

The following in the full list of manoceuvres to be performed
at flight conditions as required by the specification,
3.701 Augmented stability, level flight,

307010l Abrupt control deflections to produce approx,

am of 1 g, Ap of 30°/sec, and 60°/sec, and side

acceleration not exceeding 0% of limiting side-
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36761l.2 To determine trimmability, trimmers to be
operated on all three contr@dlsfto achieve:
+ 1g, + 30%/sec. of roll rate, + LO% of limiting
sideslip,

3670ls3 Application of step inputs into the damping

systems

(a) step input to rudder differential servo,

{b) step input of roll rate command
(¢) step input of normal acceleration command,
(d) step input of combined roll rate and normal

acceleration command,

These tests are identical with tests required
for damper optimization (section 5) and there-
fore the majority of them will be available
prior to demonstration program, Only additional
flight conditions as required by specification
will be tested in this program,

30702 Aupmented stability in 2 g turning flight,

- 3.7.2,1 While trimmed into a steady 2 g trim descending
if necessary to maintain Mach No., and at as near
to constant altitude as power allows, pilot to

defrermine response of aircraft to gentle control

motion, and repeat items 3.7.1.1 2 3.7.1.3,
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3,7.5 Control mode transfer demonstration

3,7.5.1 Demonstrate manual and automatic switching from

normal to emergency control mode in trimmed level

flight and in gentle manoeuvres,
Demonstrate sideslipping capability at low speeds at
altitude,
Demonstrate effect of symmetric and asymmetric power
in normal and emergency damper mode, including after-
burner effects,
307,8 Low speed tests
367-8,1 Demonstrate minimum safe flying speed in both
damper configurations with undercarriage up

and down and with different power settings,

307.8,2 Demonstrate performance of timmers on all three
controls,
3,7.8.3 Determine stability in pitch at low speed by
performing a number of accelerating and
decelerating runs with constant $rim setting,
3.7.9 Demonstrate long period longitudinal oscillation

(phugoid) in both damper modes.
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3:7,10 Spins and recovery

Sufficient information is not available yet to establish

that spins are possible, and that recovery is. . : J

satisfactory from established spins, Further tests
and evaluvations will be necessary to establish the
extent of spin demonstrations,

Forward critical loading

It is assumed that most of the tests described above
will be performed at c.g, positions near or at the aft
limit, A mumber of tests will be done at ‘the forward
critical loading conditions bearing in mind air loads
limitations, particularly the hinge moment limits,
Since design forward 1imit is not going to be achieved
on production aircraft this demomstration could be
limited to a minimum acceptable to the RCAF and

Company .
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o0 Systems Testing

Considerable amount of systems testing is planned for A/C 25201
in particular, as stated under allocation of aircraft, During °
systems testing the aircraft flying time canibest be utilized

by recording data from a number of systems on any given flight

rather than investigating a particular system in itsentirety.

A1l systems testing on the Arrow 1 will in general be restricted
to that testing necessary to demonstrate safe and satisfactory
functioning, The only exceptions to this are those cases where
the Arrow 1 and Arrow 2 systems are for all practical purposes

identical, This is intended to keep duplication of testing on

the Arrow 1 and Arrow 2 to a minimum., The actual systems to be

tested and the test procedures are covered in section .L.1 to

LoTo
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Lh.,1 Flying Controls

The operation of the flying control system will be investigated on
Aircraft 25202 in conjunction with the Stability and Control
Testing., The reason for this decision is the impracticability of

attempting to divorce the flying control system from the damper,

Extensive work has been carried out on the ground rig, This will

continue to act as a back#up for the inflight testing. As outlined

in FAR/C105/2 the following major points are scheduled for
investigation as shown below.

(a) Pilots Controls

Breakout forces,

Fmergency mode feel system

Nommal mode feel system

Adequacy of damper schedules and damper modes.
Suitability of trimming devices.

Control Surfaces

Operation of damper and command systems hardware,

Power controls actuator performance,
The actual test procedures and estimated of flying time are
covered in conjunction with Stability & Control testing, see

section 3,

Flying Control centering and trimming test will be carried out on
the ground, For details of quantities to be recorded during these

tests see R, F, T, 50L6.,
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Engine Handling and Structural Cooling

The engine testing is divided into two main gquantities engine
handling and engine and airframe cooling., The actual tests are
covered in R.F,T. 5037 and 5031 respectively, Examination of the
quantities to be measured shows that many of them are common to
both tests,

L.2,1 Engine Handling

The engine handling tests are to demonstrate that the

installation is satisfactory and to determine the engine

behavioug and characteristics for various flight conditions,

Engine relight will be carried out at a series of altitudes
in order to establish a relight envelope for the J75 PS5
engine installed in the Arrow, At the same time engine

windmilling rotor speeds will be observed.,

During the engine acceleration and deceleration tests the
presence of any intake buzz or vibration will be noted.
Estimates indicate that buzz should not occur below 1.8 M,N,
It is not intended at this time to install any special

instrumentation for this investigation.

Fixed throttle c¢limb from sea level to altitude will be
carried out in order to detect any RPM or JPT creep that

may exist,

The effect on engine stability of aircraft attitude and yaw
will be investigated; together with the behaviour during

descent at idling conditions.

SECRET
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h.2.1 Cont'd
For more detailed list of quantities to be measured and
conditions of test see R, F.T, 5037,

Fngine and Airframe Cooling

The objective of these tests is to measure and check both
structural and systems temperatures associated with the
engine, installation for safety monitoring, and in order to

verify estimates for the Arrow 2.

Both stabilized level flight and transient conditions are
to be investigated, The former covers the pertinent subsonic
and supersonic cruise and max. speed cases, whilst the latter]
are descents and decelerations., The recordings obtained
during these tests will be examined and checked against
estimated values. The degree of agreement between
predicted and measured values will detemmine any region

that may require further investigation,

For a detailed list of quantities to be measured and actual

test conditions see FAR/C105/1 Issue 7, and R,¥F,T, 5031,

The engine handling and structural cooling tests involve the

measurement of approximately seventy parameters,
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Air Conditioning

The objective of this test isto prove the operation of the

Arrow 1 air conditioning system.  An extensive ground test

programme has been carried out on this system, which eliminates

the necessity for an exhaustive in-flight program.

The key parameters willl be recorded during test, these will
establish whether the air conditioning system is working
efficiently or not., These tests will cover the extreme aircraft
operating conditions, namely high altitude at high speed, nvhigh-
altitude at 'low speed and low altitude at low speed, together
with the pertinent cruise conditions, descent, acceleration and
deceleration, This data will then be checked against theoretical
calculations, and the amounts of testing necessary will largely
be dictated by the agreement between estimate and measured
values, A detailed list of the quantities to be measured and

flight conditions are given in R,F,T. 5045,
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Telecommunications and Antennae

Testing under the above heading covers calibration .

checks for navigation aids, range determination on

both navigation aids and communications sets and

antenna range patterns for a single plane,
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liollel Calibration Checks

Air swings will be carried out to check calibration

and to compensate the AN/ARN-6 Radio Compass, to

check calibration of AN/ARA-25 UHF H mer and J-l

Compass, Station passage characteristics of the
AN/ARN-6 Radio Compass and the AN/ARA-25 UHF Homer

will also be determined,

The test procedure is as follows, With the
AN/ARN-6 tuned in to a Broadcast station and the
AN/ARA-25 tuned in to a UHF station, runs will be
made from a number of directions over a known
checkpoint, The true course of the aircraft being
obtained from photographs of the checkpoint and
compared with the readings photographed by the
recording camera to check out the navigation aids,
Station passage characteristics and the complete
test procedure are given in Technical Information

Bulletin 7=13=2,
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Radio Range Checks

Flight checks are required to determine the

ranges of the AN/AﬁNué Radio Compass, the
AN/ARN~25 UHF Homer, the AN/ARC-3l UHF
communications set and the AN/APX-6A IFF set,
Test on the AN/ARC-3lL UHF will be made with
both the fin and belly antennae, An awto-
observer will be used to record the AN/ARN-6
and AN/ARA-25 displays as in the calibration
checks, It is proposged that range checks be
carried out with the cooperation of the
nearest RCAF GCI facility, which can be used to
check the range of the IFF and UHF sets,
Strength and readability will be recorded for

various ranges,
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disho3 Antenna Evaluation Tests

The purpose of these tests will be to
establish verification of model range patterns
for a single plane, It is assumed that if
close correlation between flight test and
model range data can be established for one
plane, then model range patterns for complete
360° coverage will be highly representative of

inflight performance of a full scale aircraft,

It is proposed to select a location about

25 miles from the ground station, having a
sufficiently good land mark that the pilot may
fly over it and consistently pin point a
fixeﬁ position, The pilot would then perform
straight and level flights at a fixed altitude
for several headings and field strength
measurements would be recorded at the ground
station, The flight test resultls would then
be compared with the model range data, For a
more detailed discussion of the antenna
evaluation program see Report No, 71/SYSTEMS=-

13/3.

Test requirements for telecommunications and antenna

evaluation are covered in RFT's 5028, 5029 and 50Ll.
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{i,5 Fuel System
The object of this test is to prove the satisfactory
functioning of the Arrow 1 fuel system on a complete

aireraft,

Fuel contents of all fourteen tanks will be measured
together with temperatures and pressures of certain
critical tanks, Fuel temperature pressure and flow
to the engines will also be measured, For detailed
list and location of actual quantities see FAR/C105/1,

Issue 7,

Testing will consist of measuring the above quantities
during various flight conditions within the flight
envelope, These will include take-off and acceleration
at low altitude with and without afterburner,

subsonic and supersonic climb with and without after-
burner, straight and level flight at cruise and

high altitude, and during dive, This is intended

to cover the operating speed and altitude range,

and variations in aircraft attitﬁde,

The actual test conditions are given in detail

in R,F,T, 5040 plus Add, 1, ITITND
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1,6 Landing Gear, Speed Brake and Hydraulic System

The objeect of these tests is to obtain a qualitative

assessment of landing gear and speed brake operation

and to record hydraulic system pressures and tempera-
tures in order to determine safe and satisfactory

operation of the hydraulic system,

In addition to this the energy absorbed by the landing
gear will be investigated, In the design of the
landing gear the energy absorbed by wing deflection
during landing was ignored, by measuring the actual

energy absorbed by the landing gear it is hoped to

increase the maximum permissible landing weight,

Landing gear extension and retraction times, utility
hydraulics pressures and temperatures will be measured
during take-off and landing, Similarly for the speed
brakes, continuous traces of systems pressures and
temperatures will be recorded for a series of speeds
at a selected altitude, Speed will then be increased
with speed brakes down until they blow back, the
pressure in the utility hydraulic system being

recorded,
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L,6 (Cont!d)
Utility hydraulic system temperatures will be
recorded during a number of pertinent flight
conditions covering critical subsonic and supersoniec

cruise, together with certain transient conditions,

The conditions for these tests are in general

jdentical to those for Engine and Airframe Cooling
Tests, for details of quantities to be measured

and test conditions see R.F,T., 5039,
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L,7 Electrical Power System

The in-flight testing on the electrical system for
the Arrow 1 is confined to that testing necessary to

demonstrate safe operation., Hence temperature

measurements are the predominant parameters that will

be measured, The main objectives are to check that
the cooling air flow through the A.C, generator is
adequate for all conditions of electrical loading
and that the Aaximum operating temperature of the
A,C, generator Tear bearing is within safe operating
limits, To check temperatures in different zones
where electrical equipment is mounted to ensure
operating ambients are satisfactory, This will be
done for a series of flight conditions ranging from
low speed at low altitude to high speed at high

altitude, For more detailed 1ist of actual conditions

and parameters to be measured see R.F.T. 5041 Add, 1,
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5,l.li Landing Performance

Due to the lack of anti-skid brake system on the
aircraft at this stage, optimum landing performance
cannot be determined, However, landing performance
will be measured using the best pilot techniques
established at the time of test will regard to
touchdown speeds, chute operation and braking effort,

Level Speed Performance

A limited number of level speed and fuel consumption
tests will be made using the stabilized level
technique mainly in the subsonic region for both
symetric and asymmetric power, One check will be
made at M = 1,5 and 45,000° and partial climbs

from L5,000? at various supersonic Mach number will
be used to establish the ceiling of the aircraft,

Accelerated and Decelerated levels

Data from accelerated levels with and without A/B
and deceleré,‘ted levels at idling power over an

altitude range 1,000’ to L5,0007 will be used as

the main source of level flight drag information.

Effect of air brakes will be assessed from one

decelerated level at 40,0007 with air brakes open,
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6, NOTES ON PROGRAM

6,1 Fngine and Airframe Time

Estimates of engine and airframe time presented in the test
schedule (compiled to determine occurrence of inspection
grounding periods) are based on an assumed average chock to
chock period of 1 % hrs,
6,2 Flying Hours
6.,2,1 Total Hours
The chart of Estimated Total Flying Hours vs Time in
Section 7.1 of the report is based on an assumed average
flight duration of 55 mins,

Useful Test Time

Of the 55 mins, assumed average flight duration, L5 mins.
is considered to be useful test time. Tests/flight have
been scheduled in accordance with this and the further
considerations detailed in 6,3 below.

6.3 Flight Tests

6.3,1 System Tests

As the instrumentation loads on theSQ flight is high,
almost 100 parameters per flight, flight and time
allocation is based on 65% data gathering efficiency and
2 flights per week,

Telecom and Navigation Aids Tests

As the instrumentation pack is not reouired for these tests,
flight and time allocation is based on 75% data gathering

efficiency and 3 flights per week,
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Handling Tests

Flight and time allocation is based on 66% data gathering
efficiency and 2 flights per week in view of high
instrumentation load.

Performance

Flight and time allocation is based on 66% data gathering
efficiency and 10 flights per four weeks, Instrumentation
is relatively uncomplicated and of low content,

Aircraft Groundings

It will be noted from the bar charts that major groundings have
been scheduled to coincide with the periodic engine and airframe
inspections, Existing L.F.A, requirements against miscellaneous
aircraft equipment would necessitate frequent shoft grounding
periods, however, an investigation is currently underway with a
view to incorporation of the majority of these requirements witi
the periodic engine and airframe inspections., L.F.A, requirements

which cannot be incorporated will be carried out during the

flying program,

The duration of the grounding periods for each aircraft is

based upon the presentlv known work content,
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TABLES & CHARTS OF PROGRAM

7.1 Summary Charts
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7.2 Systems Testing
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ARROW 1 AVRO REPORT 71/FAR/3O
A/C 25201 TEST SCHEDULE SECTION a2
SHEET 1

BT, |t EST.
FLIGHT ENG.| A/C
NO. DESCRIPTION OF TEST et HRS.| HRS. REMARKS

Engine & Aircraft Hours from previous flight
and Ground Tests, 2l /17

GROUNDING PERIOD - Repair, Installation of Mods. and Preparation for Systems Te

PRIOR
i FLIGHT PREPARATIONS - Engine Runs

AD HOC DEVELOPMENT FLYING

Test content as found necessary, plus ! Instrument-
ation as
(1) Nose Wheel Steering assessment required.
(F2) R ERE VR Oy investigation.

Gear down main U/C doors closed

30 Total Hours

GROUNDING PERIOD - 50 hour engine and 25 hour airframe inspection

Hydraulic Pipe replacement.

UNCLASSIFIED




ARROW 1
A/C 25201

TEST SCHEDULE

AVRO REPORT 71/FAR/30

SECTION
SHEET

7.2
2

[FLIGHT
INO,

DESCRIPTION OF TEST

EST,
ENG.
HRS,

EST,

A/C

HRS.

REMARKS,

PRIOR
31

31

SYSTEMS FLIGHT TESTING

FLIGHT PREPARATIONS - Engine Runs

(1)

v

(2)

Landing Gear accelerations - Record
during take-offs and landings.
No Specific Test Maneouvres

Engine installation temperatures
Straight and level stabilized conditions
and ¥ransient cases as detailed in
R.F.T. para.l.

Utility Hydraulics System temperatures
Record during the straight and level &
transient flight cases of (2) above.

Flying Control Hydraulics (i) Record
pressures detailed in the R.F.T.
throughout flights,

No Specific Test Maneouvres

(1i1) Record temperatures detailed in
R.F.T. during maneouvres of (B) above.

Air-Conditioning System.Record para-
meters detailed in R.F.T. throughout
flights., No Specific Test Maneouvres.

Wheel Brakes-Record fluid and pad temps.
throughout landings.
No Specific Test Maneouvres,

LL5" Ejectors
are essentdal
for these
tests.

Instrumentat-
ion require-
ments are
defined in
the relevant
RFTs. For the
tests of flts
31-38,approx
89 parameters
will be re-
corded on dat
tape, 10 of
which will be
telemetered.

SECRET




AVRO REPORT 71/FAR/30

ARROW 1 SECTION 7.2
A/C 25201, TEST SCHEDULE SHEET 3
- ESTEST

FLIGHT ENG | A/C
NO. DESCRIPTION OF TEST 2 ; HRS. | HRS REMARKS

GROUND PERIOD - Instrumentation Re-Patch, Check-Out and Calibration

SYSTEMS FLIGHT TESTING

(1) Landing Gear accelerations-Record during
at least first four take-offs and
landings. No Specific Test Maneouvres

Engine Handling and Installation Tests

Landing Gear Tests - Record parameters
specified in para.3.1 of RFT during
extension and retraction of landing
gear.To be programmed with tests of
() above.

Speed Brake Tests-Record parameters Instrument-
specified in para.3.2 of RFT during . ation require
extension and retraction of speed B ments are
brakes,.To be programmed with tests defined in th
of (®). relevant RFT.
For the tests
Electrics System Tests. of flights
To be programmed with tests of (2). 39-5l, approx
83 parameters|
Flying Control Hydraulics-Record 5 ! will be re-
pressures detailed in para.3.lL.1 corded on

of RFT throughout flights. datatape,7 of]
No Specific Test Maneouvres, which will be
telemetered.

S B CRET




AVRO REPORT 71/FAR/30
ARROW 1 SECTION .2

A/C 25201, TEST SCHEDULE. SHEET I

EST [ EST
FLIGHT ENG | A/C
NO. DESCRIPTION OF TEST HRS | HRS REMARKS

Air Conditioning System Tests,
To be programmed with tests of (B)

Fuel System Tests ‘
To be programmed with tests of (B)

Wheel Brakes-Record fluid and pad temps
throughout at least the first four
landings.No Specific Test Maneouvres.

Total Hours.

GROUNDING PERIOD - 75 hour Engine and 50 hour Airframe Inspection

IPRIOR
il FLIGHT PREPARATIONS - Engine Runs

SYSTEMS FLIGHT TESTING

51
I As for flights 39-50 less items 1 and 9.
Sh

SECRE T




AVRO REPORT 71/FAR/30
ARROW 1 SECTION 7.2
A/C 25201 TEST SCHEDULE SHEET 5
EST | EST
FLIGHT ENG. | A/G
NO. DESCRIPTION OF TEST 4 HRS | HRS | REMARKS

5

C Antenna FEvaluation Tests. 18.3/11118.3/hl Pack Instrument
6 ation is not
Total Hours 10L /97 8l required for
any of the tels
communication
or navigation
aids flight
tests, and in
the event of a
major instrument
ation snag
occurring during
flts.31-5), !
these tests could
be substituted
at short notice.
An observer wil
be required in
the rear cock-
pit during all
the telecom-
munication and
navigation aids
test flight.

GROUNDING PERIOD-Engine Major Overhaul and 75 hour Airframe Inspection.

PRIOR FLIGHT PREPARATIONS-Engine Runs

70
HMiplpe
VITVLHJI Y




ARROW 1
h/C 25201

TEST SCHEDULE

AVRO REPORT 71/FAR/30

SECTION
SHEET

7.

ok

2

FLIGHT
NO .

DESCRIPTION OF TEST

EST.
ENG.
HRS.

BT,
A/C
HRS.

REMARKS

qO
79

80

I
81

SYSTEMS FLIGHT TESTING.

Navigation Aids Air Calibration

Telecommunication Flight Range Checks

Total Hours.

?.

122/115

PROPOSED FURTHER TESTS AND DEVELOPMENT

(1) Anti Skid System
(2) Air Data Computer.
(3) Automatic Flying Control System.

(L) Final Systems Assessment,

UNCLASSIFIE

SECRET

'
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PREPARED BY

CHECKED BY
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7.3 Stability and Control
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AIRCRAFT GROUNDING,

MOD. INSTALLATION

PREFP. FOR HANDLING TESTS

FLIGHT PREPARATIONS — . — ]

FLT. TESTING-HANDLING (STGE

FLYING CONTROUL DEVELDPMENT.

LINITIAL ASSESSMENT DAMSRaMPE

AIRCRAFT GROUNDING (VAC.PER
ACTIVATION OF FURTHER WIST. CHN

FLAGa4"T PREPARATIONS

FLT TESTING-HANDLING (STGE 1)
FLYING CONTROL DEVELOPMENT ¥

INITIAL ASSESSMENT 3 AXIS DAMPER
FREE Ve DERIVITIVES — — — — _
EXTENSION OF FLIGHT ENVEWOPE.
AIRCRAFT GROUNDING.

b
25 HR.ENG. & AIRFRAME- INSPECTION

MOD . INSTALLATION.
FLT PREPARATIONS — - -~ — — —

FLT. TESTING-HANDLING (STGE. 2)

CAMPER SYSTEM. ASSESSMENT.

STRUCTURAL INTEGRITY INYESTIGATIN
CONTINUED EXTENSION OF
THE FLIGHT ENVELOPE.

FLIGHT SIMULATION._ — — —IY"JP

113

N

AIRCRAFT GROUNDING.
50 HR, ENG.L AIRFRAME INSPECTIO
REPLACEMENT OF HYD. PIPES

FLIGHT PRE.PARA‘l;lONS ______
FLT TESTING-HANDLING (STGE 2)

DAMPER ASSESSMENT _ _ _ _
STRUCTURAL INTEGRITY INVESTIGAT]
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AIRCRAFT GROUNDING.

FLIGHT PREPARATIONS
FLIGHT TESTING- HANDLING (STGE.3

75 HR ENG. & AIRFRAME. INSPE.CTE_

DAMPER OPTIMIZATION.
AIRCRAFT GROUNDING.
100 HR. ENGINE. & AIRFRAME INSPEC?’;
FlIGHT PREPARATIONS.
FLIGHT TESTING-HANDING (STGE 3)

STABILITY ¥ CONTROL.
AIRCRAFT GROUNDING.

125 HR.ENGINE & AIRFRAME INSPECT'

FLIGHT PREPARATIONS
il.IGHT TESTING-HANDLING [STGE 3)

STABILITY & CONTROW
FLIGHT TESTING-HANDLING (STGE 4)

DEMONSTRATION TO Mie-F. 8785
AIRCRAFT GROUNDING.

150 HR. ENGINE & AIRFRAME iNspecT™
FLIGHT PREPARATIONS.

FLIGHT TESTING HANDLING (STGE4)

DEMONSTRATION TO Mi..—F-8785

AIRCRAFT GROUNDING,

175 MR. ENGINE & AIRFRAME Nspz.c*rrl'-
FLiGHT PREPARATIONS

FLIGHT TESTING-HANDLING (STGE 4)
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ARROW 1
A /C 25202

TEST SCHEDULE

FLIGHT

SR T

e e \ S

DESCRIPTION OF TEST

| ENGINE ! VIOUS GROUND TESTS

ATRCRAFT GROUNI

DING Mod, Installation a

FLIGHT PREPARATIONS -

Engine runs

bLTf“H’f‘ SﬂT

LATION TESTS

HANDLING FLIGHT TESTING (STACE 1)

(1) Flying Controls development and

of 3 axis damper,

ATRCRAFT GROUNDING (VACATION

HANDLING FLIGHT

TESTING {STAGE 1

controls devel
3 axis damper,

termination of free aircraft derivatives

Flight 1limitss ! EAS 500 kts,

(3) Extension of flight envelope

0"

AT, HOURS

AVRO REPORT #71/FAR/30 |
Section 7.3
Sheet 1

RaFoTo

|
=

nd Preparations for Handling

Activation of further

w

1instrrumen

EST,
ENG. |
RS, |

|

EST.
A/C

3
2

Flight Tests

e B

tation

HRS. |

channels,

REMARKS

Choice of test para

meters as required
for development, 12
telemetry channels
will be available,

Flight preparations

Instrumentation
requirements are
defined in Memo
135L/02A/J,
However, it should
be noted that final
choice of

NO

meters wil
dependant on




ARROW 1
A/C 25202

TEST SCHEDULE

=

‘ FLIGHT
NO

DESCRIPTION OF TEST

ATRCRAFT GROUNDING - 25 Hour engine and airframe inspec

o

FLIGHT PREPARATIONS = Engine Runs

HANDLING FLIGHT TESTING (STAGE 2)

1) Damper system assessment,

(2) Structural Integrity Investipation. Step 1.

Subsonic and transonic manoceuvres at LO%
1imit load

Extension of flight envelope

Damper system assessment,

Structural Integrity Investigation.

(a)
()

Step 2
Subsonic and transonic manoeuvres at
60% limit load

Supersonic at LO% limit load

Extension of flight envelope,

tion,

|
|

71/FAR/23 |

503l

71/FAR/23

503l

LASSIFIE

i
1

Mod, installation,

A/C

D

AVRO REPORT #71/FAR/30
SECTION 7,3
SHEET 2

|

REMARKS

“development requir-
ements, Instrument
ation will be act-
ivated progress-
ively as permitted
by development
flying, towards
the ultimate tar-
get of 100
channels,

Instrumentation
requirements are
defined in the
relevant R.F,T.!s
and in Avro report
71/FAR/1 Issue 7,
Tt is expected that
approx, 100
channels will be
available on data
tape and oscill-
ograph with pro-
vision for telge
metry,

|
!
\
|
|
|
|
|
|
|
|
|
|
|
|
[
|
{
|
|
|




ARROW 1 AVRO REFORT #71/FAR/30
A/C 25202 TEST SCHEDULE SECTION 7.3

B ) _____ TV NS - . - - _: . SHEELE S
JFLIGWT EST,
NO DESCRIPTION OF TEST NG. A/C

HRS.
29 e

REMARKS

Damper System Assessment
Structural Integrity Investigation, Step 3.
(a) Subsonic and transonic at 80% limit
load,
(b) Transonic and supersonic at 60%
limit load
(c) Supersonic at 07 limit load,
Extensions of flight envelope,

Damper system Assessment
Structural Integrity Investigation, Step U

Transonic and Supersonic at 80% limit load
Extension of flight envelope

TOTAL HOURS

4

B 'f“' ———

+ SIS ——

ATRCRAFT GROUNDING - 50 Hour Engine and Airframe Grounding.

Replacement of hydraulic pipes.

S U e e e

PREPARATIONS |2 e
FLIGHT TESTING (STAGE 2) CONT'D

Damper system assessment

Structural Integrity Investigation. Step L cont'd "l/FAI/?jJ
Supersonic at 60% limit load 503!

3 3/L




ARROW 1 AVRO REPORT #71/FAR/30
A/C 25202 TEST SCHEDULE SECTION 7.3
_SHEET )

FLIGHT DESCRIPTION OF TEST s e EST.
NO ENG . A REMARKS

SR

12

Damper System Assessment 71/FAR/23

Structural Integrity Investigation., Step 5
Supersonic at 807 limit load. 503k

Stability and Control - Extension of Flight | 71/FAR/23
envelope to maximum EAS in stages

Flutter checks,

HANDLING FLIGHT TESTING (STAGE 3)

Damper system optimization and final assessment of | f f |  An observer will
limit devices. | 71/FAR/23 |12 3 | 12 1| be required in
Checks at following test points with normal gain | i |  the rear cockpit
o 50% := 10,070 (i.e. 10,000f M=0,70) i i ; for the tests of
10,115, 20,040, 20,070, LO,14O, 30,095, | | : flts. L9-T75.
30,160, 40,180, 50,115, and 50,160, ‘ ,




ARROW 1
A/C 25202

TEST SCHEDULE

AVRO REPORT #71/FAR/30
SECTION 7.3
SHEET 5

FLIGHT
NO

DESCRIPTION OF TEST JF.T. | ENG, |

EST. !
A/C REMARKS
HRS.

FLIGHT PREPARATTIONS

HANDLING FLIGHT TESTING (STACE 3) CONT'D

Damper optimization - Continuation of program
of flights L9, <58

IOTAL HOURS

ATRCRAFT GROUNDING - 100 Hour Engine and Airframe Inspection,

FLIGHT PREPARATIONS.

HANDLING FLIGHT TESTING (STAGE 3) CONT'D

|
p P
71/FAR/23

Rolls

Cross wind landings

Free Stability, 2g flight
Low speed stability
Asymmetric power

TOTAL HOURS




ARROW 1 AVRO REPORT #71/FAR/30
A/C 25202 TEST SCHEDULE SECTION 7.3
SHEET 6

FLIGHT .
NO DESCRIPTION OF TEST R,F. T, /! REMARKS

ATRCRAFT GROUNDING - 125 Hour Engine and Airframe Inspection

PRIOR " ] T B
96 FLIGHT PREPARATIONS

HANDLTNG FLIGHT TESTING (STAGE 3) CONT'D

(7) Free stability power effect ] 71/FAR/23
(8) Control system failure 13 3/l
(9) Free stability, 3g flight
(10) Free stability, Lg flight

HANDLING FLIGHT TESTING (STAGE L)

The following tests are to meet the requirement of
MIL-F-8785 as qualified by Avro Report 71/FAR/23,

The tests completely cover the requirements of Report
71/FAR/23, within the limitations of the Mk, 1 aircraftag
It should be noted, however, that it is unlikely that
all of the conditions listed will have to be checked
as the tests of the earlier stages of the handling
program should satisfy some of the requirements. To
what extent the earlier tests might reduce the program
is difficult to predict, consequently, the stage L
section of the Handling Program has been scheduled in
its entirety.

Augmented Stability

(1) Level flight,

TOTAL HOURS




ARROW 1 AVRO REPORT #71/FAR/30
A/C 25202 TEST SCHEDULE SECTION 7.3
SHEET 7

FLIGHT
NO DESCRIPTION OF TEST

ATRCRAFT GROUNDING — 150 Hour Engine and Airframe Inspection

FLIGHT PREPARATTONS

HANDLING FLIGHT TESTING (STAGE L) CONT'D

Augmented Stability (Cont'd) 71/FAR/23
(2) Level Flight

(3) 2¢ Flight

(L) TFlieht envelope demonstration

TOTAL HOURS

ATRCRAFT GROUNDING - 175 Hour Engine and Airframe Inspection

FLIGHT PREPARATIONS

HANDLING FLIGHT TESTING (STAGE L) CONT'D

Augmented Stability Contfd 71/FAR/23
(5) Rolling pull-outs
(6) Limiter checks
(7) Climbs and dives
(8) Damper switching
(9) Cross-wing landings
Symmetric power
Asymmetric power
Low Speed
Phugoid investigation
Hingemoment investigation
Forward critical loading investigation
c.g., ® 28% MAC

TOTAL HOURS
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SHEET NO.

AIRCRAFT:

PREPARED BY

CHECKED BY
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ARROW 1
A/C 25203.

TEST SCHEDULE

AVRO REPORT 71/FAR/30

SECTION
SHEET

7.4
3.

FLIGHT
NO.

DESCRIPTION OF TEST

EST.
ENG.
HRS

EST
A/C
HRS

REMARKS ,

PRIOR 21

2l

|

FLIGHT PREPARATIONS - FEngine Runs

FLIGHT TESTING - PERFORMANCE.

Level speed performance, 30,000f with one
engine, at M= .80, .85, .90 and max,speed

Level Speed performance at 5,000 M = 1.5

Level flight accelerations (with & without
afterburners) and decelerations at 10,0007,
20,000t and 30,000°¢

Level flight accelerations (with afterburner)
and decelerations at 35,0007, 10,0007 and
15,000, Level flight decelerations at 110,000
with airbrakes out.

Climbs from L5,000' to ceiling at M=1.3,1.5
and 1.7

Demonstration Climbs. Minimum time to height.

2

The instrument-
ation require-
ments are de-
fined in the
RFT. A total

of 38 para-
meters will be
recorded during
the performance
tests, 31 on an
auto-observer
end 7 on an
oscillograph.




i AVRO REPORT 71/FAR/30
ARROW 1 SECTION 7.

A/C 25203. TEST SCHEDULE SHEET Iy
» BST | EST

[FLIGHT ENG.| A/C

NO. DESCRIPTION OF TEST : HRS.| HRS. | REMARKS.

29

Maneouvres - Power Boundaries
15,000%, M= 1.5 Three checks. 33/
110,000, M= 1.5 One check
L1

L2 Maneouvres - Decelerated turn to buffet 1+
boundary or limitation.

Total Hours,

The following additional tests are incidental
to the tests detailed above and will be fitted
in as convenient.

1 Take-off performance - normal take-off weight.

|
. Descent

2
3. Landing.
L

Acceleration check, 180 kts. to limit
speed at 1,000°",

SECRET







