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INTHOOOCTION 

AN APFRAISAL 01" A lllNIMISID AIRCRAn' 
ARD PROGRAM 10R 'IRE l9t • ARROW 1. 

Memo Ref: 9576/0l/1 
July 17, 1957 

In order to meet the r equired first flight date and to complete • bB&ic 
fligh t teat program on the let Arrow I s1rcraf t at the earliest t1me, 1t 1e 
neceessry to consider what t1ma saving could be achieved by reduc1ng the 
requiremente for eyet11111s installation, pre-flight t eat and flight test 
instrumentation. 

OBJECTIVES 

A prel1m1nery program ot approximately tiva flights 1e propoeed, 1n 
wh1ch to achieve medium supereonic speeds and heights approaching the 
operational altitude. 

No meas-ores w111 be taken which preclude the posS1b 111ty ot the airorart 
ach1ev1ng the tollO'lfing fl1gi\t envelop•·· 

(I) l.5 M.N. 
(2) 400 lets J ,A.S. 
(3) 7 ,33 'g' 
(4) 45,000' 

PRl-FLIOHT '!'!:STING 

lfoet time saving can be achieved by substit uting quelitat1ve testing 
for qusntitat1ve test1ng wher ever poseible, with the proviso that quantitat1ve 
testing will be carried out st e lster stage in the program. 

1. Damper Syetem 
Very little attempt should be l!Ede to reduce th1a program ei nce 
correct tunct1on1ng or the ds~ping syetem is vital tor !lights 
proceeding into the transonic end supersonic regi ons. 

2. Flying Control aydraulice 
It 1a possible that some reduct ion can be lll8de using functional 
checke only . Re sonance teats should be made alld some checks on 
authority . Accelerometere in the controls will be required. 

3. Structural Reeonsnce 
Thie eppears to be a necesa1ty before r1rst flight. Instrumentation 
need not be connected to the pack e1nce flight measurement 1a not 
eseent ia. l. 

4 • fuel Sy st em 
calibra tion and flow check& ere required, No time ae.v 1ng can be 
achi eTed here since flight recording is neceees ry for C.G. and welght 
end p1lote indication. 



5. !n6inea 
The possibility or deleting intake surYey tests ahould ~ 
in'feetigsted, Some cooling aeasureaents need to be 118.de. A 
reduction in the required transducers is possible with a limited 
flight enYelope. Static pres8Ure 111&asure11ents are essential. 

6. 'fa:r.yi!16 
All pert'oraance testiQ€ '/11/!!'f be elillll!!ted. lun.ctional checlal on 
parachute brake, wheel brakes, nose wheel steering is required. 
An indication of brake tempel'6ture is necessary, otherwise 
qual1tat1Te analysi& ia sufficient. 

7. Radio and Nt\Y1$1!t1on Aid 
This testing may be reduoed to functional checks ooly. 

71..isM fest Instruaentil Uon .• 

It has been aasUllled that 1n order to carry out a basic t'l1e;ht test 
prograa only those inatruMente required to check stability and control 
and damper systems need be installed together with certain safety monitoring 
items. 

Some flight test instX'Ulllentation •ill be required for pre-flight t~sts 
as already 11ent1oned. 

All transducers should be 1~stalled but only those aentioned needed to 
boolc&d up to the pack and calibrated . 

Telemetry 11111et be functional tor sat'ety ot t'11ght monitoring. 

The following 1nstruaentation should be functional and calibrated. 
Item nuabers refer to 1Alt/Cl05/l, Issue 7 et suba . 

The list is SiTen with reference to first and second priorities, 

PART l STABIUTY AND CONTROL 

(a) Priority 1 

~ 

1. 

2. 

Aircraft static Pressure 

Aircrert Differential Pressure 
Liaited Range 

3. Free air total temperature 
. 

5. 9 

' 7, ~ate of yaw t 
s. '\> 

0- 216-0 lb/sq .rt. 

0•141+0 lb/sq. tt. 
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PART l STABILIT'l AND CON'l'ROL cont'd 

~bl 

10. 

11. 

12. 

1). 

u.. 
15· 

16. 

19. 

20. 

2.2. 

)8. 

) 9. 

40. 

41· 

42. 

PRIOf\ITY 2 

l. 

2. 

Angle or attack OI.. 

.. 
Longitud1n.el acee1erst1on X .. 
lateral Acceieration T 

.. 
Norlll!ll aacelerat1on 2 

Port Xl.Hator Angle S e { !'Qll re.age only) 

Port A Heron Angle ~a ( tull range only) 

Port Aileron Angular acceleration ha 

Angle of Rudder Or ( ruu range oDly) 

Port lleTator Ilampet" SerTo Pos1t1on 

Stbd. Blefator llamper Ser•o Poe1t1on 

Port Aileron De.mper Servo Pos1t1on 

Stbd. Aileron De.niper SerYo Poe1t1on 

Rudder DaJllper Ser•o 

A1rc11ltt Static Preesure 
L11111 ted Range 
T..1m1ted Range 

01rrerential P:rae8Ure 
(total bead - a1~oratt etatic) 

L11111 ted Range 

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

0·2880 lb/eq. tt . 
0-720 lb/eq. tt. 

4. Angle or p1tcb g (tull range only) 

6. Az1111utb angle'\'{tull range only) 

9 . Angle or bank ~ ( !'Qll range only) 

18. Stbd. nentor Angle~. (run range only) 

21. Stbd. Aileron AngleOa {tull range oaly) 



PART 1 STAl!lLITY AND COH'mOL cont'd 

(b) Prior1tJ 2 cont'd 

26. ne-..ior Stick !'ore• (f\111 raoge onl7) 

Zf. Aileron SU ck: Force 

28. Rudder Pedel Jore• 

)2. ltle-..tor Pllrall•l SerTo Poe1t1on 

JJ. Aileron Parellel SerTo Poa1t1on 

43. :sl.eT•tor Tri1D111er Poa1t1on 

44. ~1leron Trill!ller Position 

45. Rudder Trillll!.er Poe1t1 on 

PART 2 l"LilNG CO.."fl'ROL BYIJlATJLICS 

(a) Priori ty 1 

l. Part :112«1De Pump 1 nlet temp 

(b) Priority 2 

HIL 

PA.RT J INOINX INSTRUMEN'I'ATION 

I•) Pr1or1t;i .1 

4 , Oil t11111p at Stbd. engine inlet 

13. Port eog1ne intake 1tat1c pressure (P82 ) 

14· Stbd. engine intake atat1o preaeure (P82 ) 

Jl. Centre rear mount, etat1on 711 

J6. Top or t1taniua ror~er (ahroud) at Stn. EOJ 

38. Top of •hroud inner flange at Stn. 803 

-y:J. Top or •hroud inner tleoge at k1nk, Sta. 803 

40. lllller surface of •litter OD slitter I Stn. 855 

41· Inboard, abroud (on outer BUrtaee, OD eneJne •l Stn . 8J6 

50. Top tlAlJ88 or I-beam ot I. through heat HJlhangera Stn . 59-;;l 



PART J ENGINE INS'l'Rl.J)(ENTATION co11t 'd 

Priority l 

51. Top rl~nge or for119r directly beletr r1rewa11. Stn. 66J 

54. Lower l ongerou eagi 11.e b11y • St 11. 591 (not •bo•D 111 ti g. ) 

57. Gills shut ind1 ca t1on light a, port, 2 per engine. 

58. Gills shut 1ndtcat1oo. lights, stbd •• 2 per eng11111. 

5Sa. Air Temperature, Alterlll!tor J!:xhaust 

59, Top centre compreaeor, d'rrerential between zon• 1 and 2 

6o. Zone 2, tope rear compressor 

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

Priority 2 

!Q'!!: 

29. Puel temp. It inlet to port •ngi ne burner 

30. l'uel temp. at inlet to stbt. engine burner 

The oeceaatty or engine instruaentation ror Pratt and Whitney not 
included (Items l to 26a) should be investigated 



PART 4 PUEL SYSTD 

(a) Priority 1 

All t'uel tanks contenta (14) 

T12 and P5 

(b) Priority 2 

BIL 

PART 5 UTIUTY HYmAUUCS 

(a) Priority 1 

4, Puap inlet t1111parature (one pump) 

(b) Priority 2 

NIL 

PART 6 AIR CONDITIONING 

(a) Priority 1 

Turbine R .P .Jr. 

T4 

P4 

TS 

lb) Priority 2 

T12 

T7B 

P9 

P10 

PART 7 :n.ECTRICS 

(a) Priority 1 

18. 

(b) Priority 2 

NIL 

Exhaust temp or !,R,U.S. (One unit only) 



PART 8 smoCTURAL IN~:EORITY 

~ccelersmeters to be operable tor ground teat only. 

SYSTElf ESUIPMENT 

On the baete that the flight envelope ae g1 ven 18 not to be exceeded, 
initial Arrow I tligbta .ay be undertaken without the following .equipment. 

1. ll'LYING CON~ROL SYSTKM 

1.1. "g" 11111i ter 

* 1.2. Vane 

l.J. roll rate limiter 

t 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 111echa n18111 

t Ettecta of deleti on to be further investigated. 

2 . l!:LECTRICl\L SYSTEllf 

2.1. all de-icing equipment 

2.2. radome de-icing 

2 .) . ekin temp. eeneor and indicator 

2.4. navi gati on Ughte and flaeher 

J. AIR CONDITIONING SYSTEM 

J.l. auto111atic temp. control might be temporarily substituted ror by a 
manu!il syete111. 

J.2. rain repellaot eystem 

J.). high temp. ducts leak detection end shut orr equipment 

4. HYDFAUUC A.ND l\SSOClATED SYSTBMS 

4.1. anti - g valve 



5 ~CTRObIC ~YBTE?.1.3 

).1 a ir to gr ound l . f<F • 

5.2 u .H.F. homar 

5.3 so~e or t he a i r ecti on indic~ tor provisioIIB - t o ~e est3h li:>he1 




