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INTRODUCTION

In ordsr to meet the required first flight dete snd to complets & bBaic
flight test progrem on the let Arrow I sircraft at the earlisst time, it le
necesssry to consider what time saving could be achieved by reducing the
requiremsnte for eystems instsllation, pre-flight test and flight test
instrumentation.

OBJECTIVES

A preliminsry program of approrimetely five flighte ie proposed, in
which to schieve medium superscnic spseds and helights spproaching the
operationsl eltitude.

No measyres will be teken whichprsclude the possibility of the airoraft
achleving the following flight envelope.

(1) 1.5 ¥.N.
{2) 100 kta R.A.S,
(3) 7.33 '&*
(4) 45,0007

PRE-FLIGHT TESTING

Most time saving can be achisved by substituting quelitative testing
for qusntitetive testing wherever poseible, with the proviec that quantitative
testing will be carried out st » leter stage in the program.

1. Damper System
¥ery 1little sttempt should bs made to reduce this progrem eince
correct functioning of the dsmping ayetem 18 vital for flights
procseding into the transcnic snd supersocnic regions.

2. Flying Control Hydraulics
It ic poseidble that scme reduction can be made using functional
checke only. HResonsnce tests ghould be made and some checks on
8uthority. Accelercmetere in the controls will be reguirsd,

3. Structural Heeonance

This appeare to be & necessity before first flight. Instrumentstion
nead not be connected to the pack since flight messursment is not
ssgsntial .

4. Fuel Systenm
Calibration and flow checks sre required, No tims saving can be

&chieved hers eince flight recording is neceessry for C.G. and weight
and pilote indication.
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5. HEnginss
The possibillity of dsleting intake survey teats ahould be
investigated. Some coolling meémsurements peed to be made, A
reduction in the required transducers is posaible with & limited
flight envelops. Static pressure measurementz are esssntisl.

&, Taxying
A1l performence testing may be elimmted. PFunctional checks on

parachute bruke, wheel brakes, nose wheal steering is reguired.
ap indication of brake tempsrature is necesgary, otherwise
qualitative apalyais ila sufficlent.

7. Radio and Navigation Aid
This testing may be reduced to functional checks only.

Fijght Test Iustrumentation,

It has besn agsumed that in order to ¢arry out a basic flight test
prograa only those inatrumente required to check atability and control
and damper systems need be installed together with certain safety monitoring
items,

Some flight test instrumentation will be required for pre-flight tésts
ag already mentioned.

All transducers should be installed but only those mentioned nasded to
hocked up to the pack and calibrated.

Telemetry muet be functiomal for safety of flight monitoring.

The following instrumentation should be functional and ¢alibrated.
Item numbers refer to FAR/C105/1, Issue 7 et subs,

The list i8 given with reference to first and second priorities,

PART 1 STABILITY AND CONTROL

La t Pricrity 1
ITEW
1, Aircratt static Pressure 0-2160 1b/sq.ft.
2. Alreraft Differential Pressure
limited Eangs 0~1440 1lb/sq. ft.
3. Fres air total tempermture
13 8
T ??te of yaw @

8, b
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PART ) STABILITY AND CORIRCL cont'd

10. ¢

11. Angle of attack <A

12, Angle eideslip @

13, longitudinal acceleration X

14. Iaterm]l Accelsration ‘f

15. Normel ssceleration 2

16. Port Elevator Angle &e {full range only)

19. Fort Alleron Angle 5& {full range only}

20. Port Ajleron Angulsr acceleration é.n

22, Angls of Rudder 8r (full rangs only})

38. Port Elevator Demper Servo Fosition

39. Stbd. Elefator Damper Servo Ppeition

L0, Port Aileron Demper Servo Position

Fa Stbd. Ailercn Damper Sarvo Poeition

b Rudder Demper Servo

(b} PRIORITY 2

1. Aircraft Static Preesurs
Limited Range 0-720 lb/sq. T%.
Timited Fange 0-288 1b/eg. ft.

2. Differential Presesurs
{totel head - miroraft etatic) (-2880 lb/eq. fi.
Limited Range 0~-720 1b/mq. ft.

L« Angle of pitch @ (full range osly)

6. Azimuth angled{full renge only}

9. Angls of bank @ (full range only)

18. Stbd, Elevator Angle Se {full range only)

21, 8tbvd, Ailercn Angla&a {full range only}



PART 1 STABILITY AND CONTROL cont'd

m—

{b) Priority 2 cout'd

26.
27.
28.
iz2.
33,
43.
Ly

L5-

Klevator Stick Force (full range only)
Aileron 8tick ¥orce

Eudder Pedal Force

Elevator Parallsl Servo Positlon
Atleron Parmllel Servo Position
Elevator Trimmer Position

Af{leron Trimmer Pgsition

Rudder Trimmer Position

PART 2 FLYING CONTROL HYDRAULICS

{n) Priority 1

1.

(b} Priority 2

RIL

Part Engine Pump ialet temp

PART 3 ENGINE IRSTRUMENTATION

(a) Priority.}

by
13
14.

31.
36.
38.
x.
40.
L.

50.

0il1 temp at Stbd. engine inlet

Port engine intaks static pressure “"2}

Stbd, engine intake static pressure {Pﬂzi

Centre rear mount, station 711

Top of titanium former (shroud) at Stn. E03

Top of shroud inner flange at Sta. 803

Top of ahroud inner flange at kink, Stn, 803

Ipner surface of slitter on slitter B Stn. 855

Inboard, shroud (on outer surfacs, on sngine B) Stn. 836

Top flange of I-beam of B through heat sxphangsrs St¢n. 592.



PART 1 ENGINE INSTRUMENTATION cont 'd

Priority 1
51. Top flange of former directly below firewall, Stn. 663
Ske Lower longeron engine bay, Stn. 591 (not ehown in fig.)
57. Gills shut indication lights, port, 2 per engine.
58. Gills shut indication lights, atbd., 2 per engines.
58a, Afr Temperature, Altermmtor Exhaust
59. Top centre compressor, défferential between zone 1 and 2
60. Zone 2, tops Tear compressor

1 additional pressure in ejector (Ref. 8910/024/7)

Priority 2
2. Fuel temp. st inlet to port engine burner
30. Fue] temp. at inlet to stbdé. engine burper

NOTE: The necessity of sngine instrumentatien for Pratt and Whitney not
included (Items 1 to 26a) should be investigated



PART 4, FURL SYSTEM

!a l Priority 1

A1l fuel tanks contents (14)

Ty2 and Pg
(b) Priority 2
NIL
PART 5 UTILITY HYDRAULICS

gaz Priority 1

&s Pump inlet temperature (one pump)

jb[ Priority 2

NIL

PART 6 AIR CONDITIONING

!a ! Priority 1

Turbine R.P.M.

(b! Priority 2
T12
T
Fg
P10

PART 7 ELECTRICS

(a) Priority 1
18, Exhaust temp of T,R.U.S. (One unit only)

gbz Priority 2

KNIL
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PART 8 STRUCTURAL IN.EGRITY
o ——————

Accslersmeters to be coperable for ground test only.

SYSTEM ESUIPHERT

On the baele that the flight envelope ae given is not to be exceeded,
initial Arrow I flights may be undertaken without the following equipment.

FLYING CONIROL SYSTEM

1.1. "z" limiter

Te2e Vans

1.3. roll rate limiter

1.4. damper syetem low preesure ewitch
1.5. hinge moment limiter

1.6, stick force transducer

1.7. parallel servos

1.8. parallel servo pesition pots

1.9. auto trim mechapism

Effects of deletion tc be further investigated.
ELECTRICAL SYSTEM

2,1. all de-icing eguipment

2.2. radome de-icing

2.3. ekin temp., seneor and indicator
2.4. opavigation lighte and flaeher

ATR CONDITIONING SYSTFEM

3.1. sutomatic temp. control might be temporarily substituted for by a
manual syetem,

3.2. rTain repellant eystem

3.3. high temp. ducts leak detection snd shut off eguipment

HYDEAULIC AND ASSOCIATED SYSTEMS

4,1. anti - g valve



ZLECTROKIC SYSTHMS

5.1 air to ground 1.F.F.
5.2 U.H.F. homer

5.3 some of the direction indicstor provisions - to De estsblished,





