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A,RROW FLIGHT DEVELOPMENT 

1,0 INTRODUCTION 

This report is a summary of the activities of the first ARROW aircraft (#25201) 

covering the period from its first flight on 25 March 1958,to 30 April 1958, 

2.0 PHA.SE 1 FLIGHT TESTING 

Phase 1 testing, which is to be conducted by AVRO, began with the first flight 

of the ARROW, and is intended to check the handling of the aircraft and the 

functioning of its s;i,stems. Up to and including the ninth flight, 8 hours and 

10 minutes flying time has been achieved, of which about 5 hours can be credited 

to the estimated 150 useful flying hours required to complete Phase 1 testing, 

2,1 AIRCRAFT FLIGHTS 

2,1.l 1st FLIGHT 

Date 

Duration 

Flight Data 

TEST RESULTS 

25 March 1958 

35 minutes 

Maximu.rn speed 

Maximum altitude 

?50 knots 

11,000 feet 

The main object of this flight was the preliminary assessment of handling 

qualities of the aircraft, which were found to be satisfactory for further 

development flights. 

The flying control,yaw axis damper system was set at standby during take­

off and both NORMAL and EMERGENCY modes were tested during flight. The 

aircraft was landed with the damper system in NORMAL engagement. It was 

noted during this flight that the NORMAL Mode was more effective than the 

EMERGENCY mode. 

' 
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FLIGHT SNAGS ACTION 

(a) No "Up and Locked" display of main and 

nose landing gear. 

Micro-switches were adjusted 

(b) The equipment air conditioning temp­

erature controller failed to function 

during flight. 

(c) Buffeting when landing gear doors are 

open in flight. 

2.1.2 2ND FLIGHT 

Date 

Duration 

Flight Data 

TEST RESULTS 

A faulty temperature controller 

in the equipment bay was replaced. 

A design change is under consider­

ation, whereby the doors would 

close after the leg is extended. 

2 April 195'11 

5'0 minutes 

Maximu.'ll .speed 

Maximum altitude 

25'0 knots 
(M • .45' ) 

30,000 feet 

The ob.iect of this flight was to extend the pilot 1s preliminary assess­

ment of the handling qualities of the aircraft, but due to the failure 

of the nose landing gear door to retract, the pilot restricted the air­

craft to Mach .45' at 30,000 feet instead of the planned Mach .95' at this 

altitude. The pilot encountered some difficulty with lateral control, 

although it was soroowhat improved with engagement of tlie control dampers 

in both NORMAL and EMERGENCY mode. 

The operation of afterburners did not effect lateral pitching or rolling 

of the aircraft. 

Buffet was not severe with airbrakes extended. 
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0 Temperatures up to 240 F were measured in the engine shroud. These are 

considered satisfactory, 

FLIGHT Sl'!AGS 

(a) Air conditioning warning light came on 

at 25,ooo feet, 

(b) Failure of landing gear "Up am\ Locked" 

display during flight, 

(c) Failure of UHF transmitter 10 minutes 

after take-off. 

2,1,3 3RD FLIGHT 

ACTION 

Cooling turbine now disconnected 

in an attempt to improve cockpit 

air concli tioning. 

Micro-switches re-adjusted. 

UHF checked out on ground o,k. 

Date 3 April 1958 

Duration 

Flight Data 

1 hour 5 minutes 

Maximum speed - M = 1.1 at 40,000 ft. 

Maximum altitude - 40,000 ft, 

TEST RESULTS 

This flight was to a.ssess the aircraft handling qualities at higher speeds 
I 

and altitudes, Yt was noted that oscillations in pitch, at speeds of about 

250 knots, could be eliminated by releasing the control cc,lumn; while at 

speeds of hOO knots and above, the oscillations could be prevented by firmly 

holrlinf the control column, Efforts to excite aileron .flutter unrler 

various conditions were unsuccessfulo 

FLIGHI' SNAGS 

(a) The UHF transmitter failed to operate 

at altitudes above 20,000 feet, 

ACTICN 

Transmitter and interphone control 

panel replaced. 
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FLIGHT SNAGS (cont'd.) 

(b) A.t 32,000 ft. rnax engine power was only 

9J% of max rpm. with jet pipe tempera.­

ture between 510 and 520° F. 

(c) ~fter a pull-up manoeuvre of approx­

imately lfg, the cockpit indicator 

falsely indicated that the left hand 

landing gear was unlocked. 

(d) Fluctuations of the airflow of cockpit 

air conditioning were noted. 

SECRET 

ACTION 

Under investigation. 

Micro-switch has been repositioned 

to give a more positive indication. 

System is know to be faulty -

waiting for redesigned hardware, 

2,1.4 4TH Fr....IGHT 

Date 

Duration 

~'light Data 

15 April 1958 

1 hours 15 minutes 

Maximum speed - M ~ ,9 at 40,000 :ft. 

Maximum altitude - 46,ooo ft. 

TEST RESULTS 

This flight was intenderl to assess the aircraft hanrllinf qualities at 

speeds up to !1'ich 1, 5 b_ut the flight plan was changed about 10 minutes 

after take-off due to the failure of a transformer-rectifier unit. The 

failure of this unit meant automatic failure of d-c power to the instrumen­

tation in the aircraft. This flight was then utilized for flight familiari­

zation at the pilot's discretion. 

FLIGHT SNAGS 

(a) Failure of transformer-rectifier unit 

ACTION 

Replaced Transformer Rectifier 

Unit. 
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2.1.5 5TH FLIGHT 

Date 

Duration 

Flight Data 

TEST RESULTS 

SECRET 

17 April 1958 

1 hour 10 minutes 

Original flight plan aborted (see below) 

This flirht was intended to assess the aircraft handling qualities at 

speeds up to Mach 1.5. The flight plan was chanped about 20 minutes after 

take-off due to a lo.nding gear retraction failure, The flight e,rents 

leading up to the change in the original flifht plan, were as follows: 

Following a 2,5 g left hand turn, the left hand landing gear indicator 

indicated an unlocked up condition, The pilot then selected "Landing gear 

down" which was performed suucessfully. Following this, up retraction was 

selected but retraction was not achieved, At this point the original 

flight plan was changed and the pilot decided to carry out angle of attack 

measurements for Yarious speeds and altitudes, within the limitations im­

posed by the extended landing gear. 

FLI GllT SNAGS ACTION 

(a) Unreliable up-lock indication and failure 

of landing gear retraction. 

Re-adjustment to micro-switches 

and actuator arms. 

2,1,6 6TH FLIGHT 

Date 

Duration 

Flight Data 

TEST RESULTS 

lf April 195r 

55 minutes 

Maximum speed M = 1.2 at 42,000 ft, 

Maximum altitude - 42,000 ft, 

This flight was to assess the flight handling qualities up to a limit of 
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Mach 1.5. The aircraft was flown to Mach L2 at 42,000 feet without ad­

verse handling characteristics. No attempt was made to reach the planned 

Mach 1.5 due to an indicated lack of fuel remaining at that stage of the 

flight. During the flight, a number of damper system checks were made. 

FLIGHI' SNAGS 

No major snags were reported on this flight. 

2.1.7 7TH FLIGHT 

Date lf April 195f 

Duration 50 minutes 

Flight Data Maximum speed - M = 1.52 at 49 ,OOO ft 

Maximum altitude - 50,000 ft. 

TEST RESULTS 

This was the second flight in one day and established the maximum level 

flight speed so far obtained with this aircraft. This high speed run was 

carried out at 49,000 feet. The greatest altitude was also obtained during 

this flight; i.e. 50,000 feet. These are not necessarily the ultimate 

speeds or altitudes obtainable from this aircraft, but the best the pilot 

has attempted during these preliminary test flights. 

Following this flight, F/L J. Woodman (C.E.P,E. Test Pilot) made a high 

speed taxi run in the ARROW and at one point lifted the nose wheel off the 

ground, but did not attempt to take-off. 

FLIGH'l' SNAGS, 

( a) Some intake duct -rib rations became 

evident at about 450 knots. 

(b) The test fuel gauges, are still 

suspected to be unreliable. 

ACTION 

Investigations into the cause 

are beinr: conducted. 

Aircraft system is to be installed 

during the first grounding of the 

aircraft. 



2 ,l,F PTH FLIGHT 

Date 

Duration 

Flight Data 

TEST RESULTS 
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2? April 195~ 

45 minutes 

Maximum S:fB ed 

SECRET 

- M = 1,4 

Maximum altitude - 45,OOO ft, 

This was a familiarization flig:ht for F/L J, Woodman, the first RCAF pilot 

to ny the ARROW, Further tests of the flying control damper system were 

rriadeo 

FUGHT SNAGS 

(a) Engines still showing decreasing RPM 

wi t.h increasing altitude, 

ACTION 

Still under investigation 

(b) On landing:, right forward main wheel 

seized,with consequent damage to brake 

pads 9 discs and rims etc o 

Caused by faulty brake 

(c) Excessive use of oxygen, 

2,1,9 9TH FLIGHT 

Date 

Duration 

Flight Data 

Test show that the leak rate was 

ten times higher than normal, 

Suggest pilot did not have anti-g 

hose connected, 

23 April 1958 

45 minutes 

Maximum speed - M = l,? at 34,000 ft, 

Maxim~~ altitude - 40,000 ft, 
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TEST RESULTS 

This was a familiarization fli['ht for "Spud Potocki", while at the same 

time ['iving further checks of the handlin[' and stability of this aircraft. 

Maximum speed durin[' tJ,is fli['ht was Mach 1.2 at Jh,000 feet. 11.lthou['h 

the pilot was cleared to fly at M ~ 1,7 and up to an altitune of 50,000 

feet, the hig'l speed run was cancelled due to rapidly deteriorating weather 

conditions. Mild manoeuvres up to 1.5 1 g' turns were carried out. Part 

of the flight wa,s made with the afterburners lit, 

FLIGHT SNAGS 

(a) Warnin~ lights indicated left hand 

a-c and d-c power failure. 

ACTION 

Lett hand constant speed drive unit 

unit replaced. 
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