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Inter-Departmental Memorandum 

Re£: 93hl/22/ J 
Date: May 23, 1958 

To: s: E0 Harper 
From: T. Roberts 

Subject: ARROW l _- FIRST SERIES OF ENGINEmING FLIGHTS 

Attached herew.ith is R.F.T. 5051, which covers the first 

series of engineering flights on the Arrow 1. 

c.c. 
Messrs .r. Chamberlin 

R: Lindley 
F: Brame 
c: Lindow 
F: Mitchell 
P; Martin 
n: Seard (6) 
J~ Ames 
D: Ewart 
J; Booth 
J: Lynch 
J. -Gale· 
s~ .ihiteley 
s; Kwiatkowski 
A. Thomann 
J; Lucas 
F~ Bradshaw 
C0 Marshall 
D. Rol-ers 
J. Zurakowski 

T. Roberts 
Technical Design Coordinator 

FLIGHT TEST 

w/c G~ Waterman 
W/C G. Waterman (2) AVRO T.S.D. RCAF 

Central Files 

for transmittal to · 
S/L K. Owen, C.E.P0 E., 
Detachment. -
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AVRO AIRCRAFT LIM/TEO 

MALTON, ONTARIO 
.50.51 R.F. T. HO. _ __,::....::..,::.=.. _______ _ 

SHEET HO. __ l __ OF 9 

REQUISITION FOR FLIGHT TEST 
DATE: May 15. 1958 

AIRCRAFT 2_5201 ASSIGNMENT HO. x7.3-383 WORK ORDER HO. 

ARROW l - FIRST SERIES OF ENGINEERING FLIGHT 

lo OBJECTIVE OF FLIGHTS-

The objective of the first series of engineering flight is to obtain 
data and investigate the following:• 

1.,1 Free aircraft stability and control derivatives. 

lo2 Check yaw damper as altered on the basis of information obtained 
to-dateo 

lo3 Check for control surface buzz, particularly in the transonic regiono 

1.4 Check engine functioning, particularly during subsonic climb and 
cruiseo 

lo5 Obtain brake pressures and undercarriage fore and aft accel 0 

during normal landingo 

106 Check for intake flow break away at reduced R0 P0M0 

lo7 Check roll and pitch damper, 'When available. 

108 Check CL vs J.... with undercarriage dow., doors shut. 

lo9 To probe further the flight envelope within the revised limits 
of the design certificate. 

lo-1O To determine the max; level speed, consistent with the flight 
envelope limitations, prior to changing to the 4.5"' divergent 
ejector. 

The above sequence does not indicate the order in which tests should 
be conductedo 

APPROVED BY: 

DATE FOR COMPLETION PRIORITY ESTIMATED COMPLETION 

DATE: 



}ijijf AVR0 AIRCRAFT LIM/TEO 
O~JIFIEI 

MALTON, ONTARIO R.F. T. HO. -~2...,0'-""5'-=1~--------

SHEET MO. __ 2 __ ~ OF __:_9 _____ _ 

DATE: 
REQUISITION FOR FLIGHT TEST 

May 15, 1958 

AIRCRAFT 25201 ASSIGNMENT HO. X73-383 WORK ORDER HO. 

2 o DATA REQUIRED FROM TESTS 

2.1 Telemetrz: 

2.1.1 Stability and Control 

Angle of Attack. • 
Angle of sideslip • . 
Normal acceleration. 
Lateral acceleration. 
Ron rate. • io 
Pitch rate. ~ 
Rudder diffe~ntial servo position,, 
Rudder' angle.; 
Port elevator angle.,· 

2.1.2 Engine Installation 

Fuel temperature at inlet to starboard engine burner. 

2.i-.,3 Structural Integrity 

(1) Channel for vibration pick-up accelerometer; ~ 1, 
(2} Channel for vibration pick-up accelerometer., ~ 

. . . -

Provision should be made such that any two of the following 
accelerometers could be chosen for a partictilar flight • • 
'.11?-!~e ~o '.be stipul~ted prior to preparing A/C for flight. 

Accelerb!!ieters nos-.. 22, 34, 36, 42; 51,' 58; 61, and 67. 
see CF105 Instrumentation, Issue 7, Fig., 5. 

2.2 Oscillograph 

R.F.T. PREPARED BY: 

DATE FOR COMPLETION 

stability and Control 
j 

Aircraft static pressure. 
Differential pressure. 
Port elevator differential servo balaDce.* 

APf'.ROVED BY, 

PRIORITY 

AUTHORIZED BY, 

ESTIMATED COMPLETION 
DATE: 



EK AVR0 AIRCRAFT LIM/TEO 
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UNCl.ASSfJw, 

MALTON, ONTARIO 
R.F.T. MO. _..,.S_O~S_l ________ _ 

SHEET MO. --3~-- QF _9 _____ _ 

DATE: • May is. 19sa 
REQUISITION FOR FLIGHT TEST 

AIRCRAFT 25201 ASSIGMMEMT MO. X73-383 WORK OROER MO. 

2 0 201 Stability and Control Cont 1d 

Port aileron differential servo balanceo;I: 

:f: These items are not· required until ro 11 and pitch 
damper is availableo 

2o2o2 Damper System 

Normal acceleration. 
Lateral acceleration. 
Roll rateo 
Yaw rateo 
Rudder:diff~ential servo balance 
Aileron angle o 
Aileron position J. pitch rateo 
Yaw emergency differential servo solenoid 

(normal arls) 
(normal axis) 
(normal arls) 
( normal axis) 
(normal axis) 
{normal arls) 
( normal arls) 
(DoCo Signal) 

2o2o3 Flying Control Hydraulics 

F:i'.;l.ter box.outlet pressure. 
Port engine pump inlet -temperature 

System~ 
Systan B 

* This may not ~ available for the first series of 
flighis and is being investigated by Flight Test Departmento 

?~2o4 Engine Installation 

Oil temperature at starboard engine inlet., 
Fuel mass flow to starboard engine~ • 
Starboard engine LoPo compressor RoPJ1o 
Starboard turbine discharge pres$Ul'eo 

2o2oS Fuel System 

R.F.T. PREPARED BY: 

DATE FOR COMPLETION 

Fuel temperature at inlet to starboard engine fuel PUlnPo 

APPROVED BY: 

PRIORITY 

AUTHORIZEO BY: 

ESTIMATED COMPLETION 

OATE: 
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AVR0 AIRCRAFT LIM/TEO UNCWS,fl£0 
5051 

MALTON, ONTARIO R.F.T. MD. ___ ....:::....::..::...;c_--'-------

SHEET MO. ---"4,._ __ DF _9 _____ _ 

DATE: 
REQUISITION FOR FLIGHT TEST 

May 1,, 1928 

AIRCRAFT 25201 ASSIGNMENT MO. X73-383 WORK ORDER MD. 

20206 Undercarriage and Brakes 

Normal brake pressure (port) 
Normal brake pressure (starboard) 
Fore and aft leg acceleration ·(port) 
Fore and art leg accelet"ation (starboard) 

2·.;2., 7 Control Mechanism 

Aileron stick force 
Aileron stick po~tion 

These should be availabl.e to be recorded during certain 
flights in exchange for brake pressnreso 

2o3 Data Tape 

2o3o1 Intake 

Massa Ml.41 Microphone on intake outer skino 

The exact location and calibration ol item 2o3~1., to be 
decided by ~ght !est Dept., and Stress Office., - . 

2.3o2 Pilot's Voice 

The following information is required during engine tests., 

~tarboard engine H~P~ Compressor R0P0M. 
Starboard engine J.P.T. • 
Starboard engine pressure ratioo 

2o4 Tufting 

Tufting is t_equired on one intake fo 9:btain now data during engine 
deceleration al;· altitude., This should be p)lotographed from the- ._CFlOO 
chase aircrafto The exact location of the tuft -to be decided by 
Flight Test and Technical Designo 

--------------~-------------,---------------
R.F.?° PREPARED BY: APPROVED BY: 

DATE FDR CDMPLETIDM PRIORITY 

AUTHORIZED BY: 

ESTIMATED CDMPLETIDM 

DATE: 
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}fflt( AVR0 AIRCRAFT LIM/TEO UNCtAfSlFIED 
MALTON, ONTARIO R. F.T. HO. -----"'5""'0.c..51=--------

SHEET HO. -~2----- O~ Q 

DATE: 
REQUISITION FOR FLIGHT TEST 

AIRCRAFT 25201 ASSIGNMENT MO. X73-383 WORK ORDER MO, 

TEST PROCEDURE 

30 1 Yaw Dam.per - and fi-ee- a±Icxaft-damping in pitch to --be checked up 
to 450 kts. EAS at. 101 000 ft., this is a repeat of t~sts perfonned 

_. during the first series of flights, and must be performed on the 
first lli.ght • 

.3 0 2 Engine Behaviour·- should be investigated on the fir~t flight of 
t~ next series. This should include a fixed throttle cl.:iln.b at 
400 rts~ EAS until 0.9 -M.N • . is attained, and then continued at 

3.3 

0 0 9 M0 N. to 36,000 ft., items 2.3.2,. being obtained in addition to 
recorded data. At least one stabilized level speed run should be 
made .at 369000 ft. at K• 0.9 for 2 or 3 mintites duration. 

Tests should be carried ou,t_ on a lli.ght, possibly about half way 
through the series, to investigate the intake vibration . to low 
engine R.P .lt. This should consist of obtaining photographs of 
the intake tufts when the engine.is throttled back to idling 
for a series of H~N. 's at appro~ ,30,000 to 36,ooo ft. as discussed 
with Flight Test., For the same tests, recordings are required ' 
from the Massa m.hl. microphone. This should be in a form 
suitable for .playing through a .frequency analyzer. 

Control Sm-face Taps - -should be carried out as in previous tests 
with particular attention being given to the· transonic range. • 
Acceleration to supersonic speeds should start at high altitude, 
lower altitudes being investigated progressively • . , 

R,l',T, PRl!P.t.R.!D BY, .t.PPROVl!D BY, .t.UTHORIZl!D BY, 

DUi! l'OR COMPLl!TIOM PRIORITY l!STIM.t.Tl!D COMP'Ll!TIOM 
DI.TI!, 
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Manoeuvres shown should be performed at the follo1-.11.ng flight condi tiono The actual points to be teste.d in arr;_r 
part icular flight will depend l argely on the results of the previous flight., Flight 1'est wil l be informed of 
this by Technical Desigh prior to t heir preparation of the Flight Briefing~ 

ALTITUDE (FT) 

4o;ooo 
409000 
40; 000 
4o;ooo 
409000 
409000 
40~000 
4o;ooo 
409000 
509000 
509000 
509000 
509000 
509000 
309000 
309000 
30;000 
309000 
20.9 000 
2Os,OOO 
20;000 
109000 
lO~QOO 
109000 

MACH NOe 

0~60 
0~70 
o~Bo 
1~00 
1:1s 
1 .. 30 
1~40 
L)5o 
1.,60 
1.,40 
l o6O 
lolS 
1~00 
o~Bo 
0~95 
O,:,8O 
0~66 
Oe45 
o.4o 
0~.70 : 
o;.9O 
o~4o 
Oo7O 
0aB0 

3o4~lolo & 2o J.,4o2o2$ :; 

3o4~1~1~ & 2" 3~4~2~ 2j J: 4o3j , 
3· 4· 1 ·1· & 2 <> 30L .;, 2, 3;4o3j 0 o --o & , 
3~4~1ol~ & 2j J~L02, )o4o3J 
3o4ololo & 2, 3o 4o2j 3o4.,J, 
3~4o2~1; 3o4~1~14o 
3J.i0lol~· & 2j· J,, c2j 3o4a3j 
3o4~2 ol, 3o4olol4o 
3~4;1~1o & 2; Jo ,.23 3o4oJ, 
3~4ol~lo & 2~ 3o4o2, 3o40J j 

' 3~4~1~1; & 2.; 3 0 4" 2 ; i 3 .,l~ ~ 3 j 
' 3o 4o l~l~ & 2<> 3040 ~!9 304~33 i 

3~4~1~1~ & 2 ~ 3~4o2; 3o4~3, 
' 3?4~1~ 1o & 24<> ·3~ 4o2o29_3~4oJj 

3o4olo to 3o 03; 
3~4~lolo & 2; Jq4o2j 3o4oJj 
3;4~1~1~ & 2J Jo4o2§ )0403; 
J~L?lolo & 2&0 _J~4o2o2j 
3o4Gle to 30 o3; 
3~4ol ~ to 3o4c3; 
3o4~1~lo & 24° ·3~402; 3o4o3; 
3o4olo to 3o o3, 
3~4~1:1~ &' 2j 3o4o2j 3o4o3J 
3o4,,'2 o l; )o4olelj 

MANOEUVRES 

3o4o4~1., to 3, 30L1 05o l o & 2j 
Jc4 c, 4olo t o 3, ) o4o5 .,lo & 2o 3o4o4J+~ )o40S03j 3 

3o4◊ 4 o lo to 3, 3o46S .. l .. & 2 9 3o4o4o4 :; 3o4.So3r 

3o4o4ol o to 3, 3ob .. S .. l o & 20 3o4.,4o4; 30hoS03$ ' 3o4o6j )o 4o4~1o to 3; 3o4oS~lo & 2; Jo4al.i64_j 3o4oSo3; 
3., 4o4olo to 3; 3~4oS~l .. & 2o 3o4c4o4, 3o4o5o.>J j 30406; , 

30406; 
30406; 

3o4o4~lo to 3, 3o4,,S .. lr. & 20 3o4~4o4, 3o4o5o3; , 
3o4o4ol~ to 3, 3.,4"5 .,l<'. & 2o 30406; , 
3o4o4olo to 3; 3 .. L,.S.,1., & 2 , 

3o4.,6, 

3o4o4o4, 3o4o4olo to 3, 3o4oSo l o & 2o Jo4oSo)j ~ 

3o4o4ol= to 3, 3.,4oS=io & 23 3o4o4o4; 3o4oSo3.9 
30406; 

3o4o4olo to 3, Jo4eSola & 2; J.4o4o4 j )o4o5o3 J 3o4.,6, 

IDTEe;,,,,. Pilot should depress calibrate switch at start and finish of each set of manoeuvres; vizo at start and 
fini

0

sh of 3o4o lo .9 of 3o4o 2 o etco at each fli ght condi tiono 

(includes part of 3ol) 
(includes part of 3.,1) 



AVR0 AIRCRAFT LIM/TEO 

5051 
MALTON, ONTARIO R.F.T. MO.-------~----

SHEET MO. _ _,7'---_ _ OF ---'-9 ____ _ 

DATE: May 15. 1958 
REQUISITION FOR FLIGHT TEST 

AIRCRAFT 25201 ASSIGNMENT MO. X73-383 WORK ORDER MO. 

3.401 Dampers Off - Level Flight 

3.4.l~l Appfy steady sideslip up to 20% of limit sidei'~lip {values . 
of limit sideslip to be supplied) and, hold wings level •. 
Release rudder and aileron, allow osc~llations to subside. 

I 
3.4.1.2 Without touching stick after trillJmingj ~ppfy a moderatefy 

sudden sideslip f see below) with rudder onfy 1 and 
release. Allow oscillations to subside. 

(a) Up to 2o% limit sidesllp~ 
(b) Up to 40% limit sideslip. 

3.4.1.3 Where _d-amper steady oscillation of l cps has been 
noticed; appfy a sideslip at the low speed condition, 
increasing .t'l-_om .S • o0 to .· £l • +4° and back through 
.a • oo--back to .a• -40-.-- Hold wings level with aileron. 

3.4.2 Normal Yaw ,Damp~ ·Engaged - • Level Flight. 
I 

3.4.2.l Start fram itr~ flight. -Deflect stick back t6 
produce+ lg to +l.5g incremental,,ttien return to 
neuti;-al and rele~e. Allow os~illations to subside. 

3.4.2.2 Appfy si;~It input to produce the following and ~e"t.urn. 

(a) 2o% limit £l 
(b) 4o% limit £l 

3~4.3 Roll,- Yaw Damper Engag;t?d 

R.F.T. PREPAR.ED BY: 

3.4~3 .l Roll f'rom ~ 1 ;. -45° to , • +45° and back at a rate 
not exce~ 5rP/sec. 

~ In 3.4.3".l. • .. attempt to achieve steady rate of 
roll as. eoon as possiblej anc'. hold ailerons steady 
at this l'ioll rate for as long is possible 0 

APPROVED .BY: AUTHORIZED BY: 

DATE FOR COMPLETION PRIORITY ESTIMATED COMPLETION 

DATE: 



AVR0 AIRCRAFT LIM/TEO 

MALTON, ONTARIO 
R.F. T. NO. _ __,51)=5-=1;__ ______ _ 

SHEET NO. __ ..:;.8_ OF. 9 

DATE: May l5i 1958 
REQUISITION FOR FLIGHT TEST 

AIRCRAFT 25201 ASSIGNMENT NO. X73-383 WORK ORDER NO. 

304040 Normal Yaw - Damper Engaged 

304 0401 Tr:iln into turn pulling 2g at consto Mo 

3o4o4o2 Repeat 3o4o2olo but limit 8n to 1go 
f 

3o4o4o3 , Apply rudder step inputo 

(a) to 20% limit .6 
{b) to 40% limit .6 

J 04.,4._.,4 Tr:un into 3g turn and repeat 3.4o4o3~ {a). 

3o4o5o Damper~"Q..fi' - Accelerated Flight 

3o4~5.l Trim into turn pulling 2gi cpnsto Mach Noo 
j 

' f 
3o4o5o2(a)Without touching sticki deflect rudder to produce 

, 20% 1:imi t .6 and re1easeo ' . 
) 

(b)If resu1tant·roll was not excessivej repeat with 
3o% limit .6 0 

' Jo4o~o3 Repeat 3o4o5o2.~)pulling 3go 

304060 Dampers Off Trimmab:i,lity (at a 1:ilnited Iiumber of conditions) 

R. F. T. PREP AR.ED BY: 

DATE FOR COMPLETION 

30406.l Apply rudd~ steadil:y up to -1i'"b% limit .6 with 
trim at a steady rate, .holding wings level with 
ailerono Return with trun to .e • ooj holding wings 
1evel0 

3.,4~602 Apply · aileron trim holding wings level with rudder i up 
to 40% 1:imit .et and return tr:ill!. to zero taking off 
sideslip w;i:EJ:t i,iiddero 

3040603 App]y elevator trim to produc~ 8 n • lg and remove 
trim, at a steady rateo -

APPROVED BY: 

PRIORITY 

AUTHORIZED BY: 

ESTIMATED COMPLETION 
DATE: 



AVRO AIRCRAFT LIMIT££) 

MALTON, . ONTARIO 
R.F. T. MO . .-..:Sc:::O,51::,_ ________ _ 

SHEET NO. ___ 9...__ OF ___ Q __ ----,-__ 

DATE: May 15. 1958 
REQUISITION FOR FLIGHT TEST 

ASSIGNMENT MO. I.73-383 WORK ORDER MO. 

3 04 0 7 Investigation of the three axes -fl.~l .damper (if available) o 

3o4o7ol In a specified fligh~ condit~pn engage pitch axis 
and assess handlingo ' 

3'o4o 7 o2 • Rep~at of1 3.40 7ol for roll axiso 

3o4o 7 o3 Engage all 3 axes and as.~ess handlingo 

3.40 8 At least one landing at the Pilot I s discretion should be made 
with damper off during this series of flightso 

fhot;ographs of the airdraft against the hori~on should be obtained 
over _a range of speeds such that Ct v&;L cari be determined. This is 
required with the undercarriage dolrn. but with the doors shll:to This 
means the undercarriage can not be retracted during these fliglits0 
The final approach and landing should be photegraphed as usual0 
The object of this test i"~ to determine :t.he change in CL vs ,:,(.. with 
the und~ca:rriage doors shuto 

------.-----------,.----
R.F. T. PREP AR.ED BY: APPROVED .BY: 

DATE FOR COMPLETION PRIORITY 

AUTHORIZED BY: 

ESTIMATED COMPLETION 

DATE: 




