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INTilOOOCTION 

AN APIRAISAL Ol" A lHNIMISED AIRCRAF"r 
AND PROGRAM lOR 'IRE 1st. ARROW 1. 

Memo Ref: 9576/01/1 
July 17, 1957 

In order to meet the required !'1rst flight date and to complete a bss10 
flight test program on the let Arrow I aircraft at the earliest time, it 1e 
neceessry to consider what time saving could be achieved by reducing the 
requ1remente for eystems 1nstsllat1on, pre-flight test and flight test 
1nstrumentst1on. 

OBJECTIVES 

A preliminary program of approximately five fl1ghte ie propoeed, 1n 
which to achieve medium supersonic speeds and heights approaching the 
operst1onsl altitude. 

No meas"9res will be taken whichPJ!!eclude th.e possibility of the aircraft 
achieving the following flight envelope . . 

(1) 1.5 M.N. 
(2) 400 lets E.A.S. 
(3) 7,33 'g' 
(4) 45,000' 

mx-FLIGHT TESTING 

Meet time saving can be achieved by substituting qualitative testing 
for qusnt1tst1ve testing wherever pose1ble, with the prov1eo that quantitative 
testing will be carried out et a later etage in the program. 

1. Damper Syetem 
Very little attempt ehould be mde to reduce this program eince 
correct functioning of the damping syetem is vital for flights 
proceeding into the transonic sod supersonic regions. 

2. Flying Control Hydraulice 
It is possible that some reduction can be made using functional 
checke only. Resonance teets should be made and some checks on 
authority. Accelerometere in the controls will be required. 

3, Structural Reeonsnce 
This appears to be a necessity before first flight. Instrumentst1on 
need not be connected to the pack eince flight measurement is not 
eseent 1al. 

4. J'uel System 
Calibration and flow checke ere required. No time saving can be 
achieved here eince flight recording is neceeesry for C.G. and weight 
sod pilote indication. 



5. Engines 
The possibility or deletill8 intake surTey tests should be 
inTestigated. Some coolill6 ■easurements need to be made. A 
reduction in the required transducers is possible with a limited 
flight enTelope. Static pres8Ure measurements ere essential. 

6. Taxying 
All perrormance testing '11Jl'JY be elimted. lunctional checks on 
parachute brake, wheel brakes, nose wheel steering is required. 
An indication or brake temperature is necessary, othenise 
qualitatiTe aMlysia is surficient. 

7. Radio and NaTigation Aid 
This testing my be reduced to runctional checks only. 

niplt 'l'•st Instru■entation. 

It bas been assW11ed that in order to carry out a basic rligb.t test 
program only those instruments required to check stability and control 
and damper systems need be installed together with certain sarety monitoring 
items. 

Some rlight test instrW11entation will be required for pre-flight t4ats 
as already mentioned. 

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

Telemetry must be runctional ror sarety of rlight monitoring. 

Ths rollowing instru■entation should be runctiolllll and calibrated. 
Item nlllllbers refer to ~/Cl05/l, Issue 7 et subs. 

The list is giTen with rererence to rirst and second priorities. 

PART 1 STABIUTY AND CONTROL 

(a) Priority 1 

1. 

2. 

Aircraft static Pressure 

Aircrart Ditrerential Pressure 
Li■i t ed Range 

J. !Pree air total temperature 
. 

5. 9 

7. Rate of yaw '\,J 

e. If 

o-216o lb/sq.rt. 

0-1440 lb/sq. ft. 
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PART 1 STABIUTY A.ND CON'lliOL cont'd 

!b I 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

19. 

20. 

22. 

38. 

39. 

40. 

41. 

42. 

PRIORITY 2 

1. 

2. 

A.ngle or attack OC.. 

.. 
Longitudinal acceleration X .. 
lateral Acceleration Y 

.. 
Normal aaceleration 2 

Port KleTator Angle Se (run range only) 

Port Aileron Angle ~ a ( run range only) .. 
Port Aileron Angular acceleration ~a 

Angle or Rudder Or ( run range only) 

Port EleTator Damper SerTo Position 

Stbd. Elefator Damper SerTo Poeition 

Port Aileron De.mper Servo Position 

Stbd. A.ileron Damper SerTo Poeition 

Rudder Damper SerTo 

Aircrart Static Preesure 
Limited Range 
Limited Range 

Dirrerential Pressure 
(total bead - aircrart etatic) 
Limited Range 

0-720 lb/aq. rt. 
0-288 lb/eq. rt. 

0-2880 lb/eq. rt. 
0-720 lb/sq. rt. 

4. Angle or pi tcb Q ( run range only) 

6. Azimuth angle'\'(tun range only) 

9. Angle or bank 16 ( run range only) 

18. Stbd. Klnator Angle ~e (tun range only) 

21. Stbd. A.Heron AngleOa (tun range only) 



FfulT 1 S'l'AllILITY AND CON'IROL cont'd 

(b) Priority 2 cont'd 

26. ne-.&tor Stick J'orce (full range onl7) 

Z"/. Aileron Stick Force 

28. Rudder Pedal J'orce 

J2. Jllevator hrall•l Servo Position 

JJ. Aileron Parallel Servo Position 

43. nevator Tri-er Position 

44. Aileron Tri-er Position 

45. Rudder Tri-er Position 

PART 2 FLill',G CONTROL HYIEAUUCS 

(a) Priority 1 

1. Part Engine Pump inlet temp 

(b) Priority 2 

NIL 

PART J l!:NGINK INS'lRU100ffATION 

(a) Pr1or1tI.l 

4, 011 temp at Stbd. engine inlet 

lJ. Port engine intake static pressure (Ps2 ) 

14. Stbd. engine intake static pressure (Ps
2

) 

Jl. Centre rear mount, station 711 

J6. Top or t1tan1ua former (shroud) at Stn, 803 

38, Top or shroud inner flange at Stn. 803 

'Y/. Top or shroud inner flange at kink, Stn. 803 

40. Inner surrace or slitter on slitter I Stn. 855 

4l. Inboard, shroud (on outer surface, on engine •l Stn. 8)6 

50. Top flange or I-beam or I. through heat exohangers Stn. 59;:zl 



PART J ENGINE INSTRUlIDITATION cont'd 

Priority l 

51. Top rl~nge or torMr directly below firewall, Stn . 66J 

Lower longeron engine bay, St n. 591 (not shown in fig.) 

Gills shut indication lights, port, 2 per eng1 ne. 

Gills shut indication lights, stbd., 2 per engi ne. 

Air Temperature, Alterill'ltor Exhaust 

54. 

57, 

58. 

58a. 

59, Top centre compressor, d,frerential between zone 1 and 2 

6o. Zone 2, tope rear compressor 

1 additional pressure in ejector (Ref. 8910/02A/1) 

Priority 2 

29. l"uel temp. • t inJ.et to port •ngi ne burner 

JO. P'uel temp. at inlet to stbtl. engine burner 

The necessity or engine instrU111entation for Pratt and Whitney not 
included (Items 1 to 26a) should be investigated 



PART 4 lU!L SYSTD 

(a) Priority 1 

A11 fuel tan.Its content• (14) 

T12 and P5 

{b) Priority 2 

RIL 

PART 5 UTIUTY HYmAUUCS 

( a ) Priority 1 

4, Puap inlet temperature (one pump) 

(b) Priority 2 

NIL 

PART 6 Am CONDITIONING 

(a) Priority 1 

Turbine R.P.Jf. 

(b) Priority 2 

T12 

T7B 

P9 

P10 

PART 7 :KLECTRICS 

(a) Priority 1 

18. Exhaust tenip or !.R.u.s. (One unit only) 

(b) Priority 2 

NIL 



PART 8 S'mUCTURAL IN'i EGRITY 

~ccelersmeters to be operable for ground test only. 

SYSTEII EQUIPMEm' 

On the bae1e that the flight envelope ae given is not to be exceeded, 
initial Arrow I flights •Y be undertaken w1thou~ the following .equipment. 

1. FLYING CON'l'ROL SYSTl!:M 

1.1. "g" 11m1 ter 

t 1.2. Vane 

1.3. roll rate limiter 

1.4. damper syetem low preesure ewitch 

• 1.5 . hinge moment limiter 

t 1.6. stick force transducer 

t 1.7. parallel servos 

t 1.8. parallel servo position pots 

.t 1.9, auto trim mechanism 

t Effects or deletion to be further investigated. 

2. ELECTRICAL SYSTEM 

2.1. all de-icing equipment 

2.2. radome de-icing 

2.J. ekin temp. seneor and indicator 

2.4. navigation 11ghte and flaeher 

3. Am CONDITIONING SYSTEM 

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

3.2. rain repellant eystem 

3.J. high temp. ducts leak detection end shut off equipment 

4. HYDRAULIC AND ASSOCIATED SYSTEMS 

4.1. anti - g valve 



5. ELECTRONIC SYSTEMS 

5 .1 air to gr ound I . F . F . 

5 . 2 U.H.F . homer 

5.3 some of the directi on indicator provisions - to be esta bl i s hed , 




