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i Actuator Transfer Function Estimated o
i from B-l1 Rig Data Yo welse
i 107 Investigation of Effectiveness of V/é
% Auxiliary Fins i §
|
' 108 Phugoid Characteristics including the b
; Effects of Compressibility and Variations ks /6
i of Atmospherjc Character with Height V 7
| )
' 109  Short Period Oscillation /0 .
| v
' 110 Emergency Pull-Out at Low Altitude ¢
3 W A
| 113 Calculations of Lateral Derivatives and
* Dynamic Stability for F.F.M. 6 and
i Comparison with Model Test Results ko
| 114 Lateral Dynemic Stability — 2°'G'! Flight ;?;
- 115 Reasons for Increase in Lateral Stability I
t in 2 G Flight 1. ) g
i -
116 #stimation of Position Errors of Air Data i

Hose Boom
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132
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134

- Dynamic Equations Relative to Body Axes /

Minneapolis Honeywell All Attitude
BEquations, and Equivalents wriften in
Avro Notation

Elastic Longitudinal Stab. Derivatives
Vs. ({ in Body Axes

J
Initial Analysis of Free Flight Stgbility /4
Models (General) W
Long. Stability Definitions and Analytical ;4
Expressions for Deriving the Defined y

Quantities
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117 Cross-coupling Derivatives CLQ and CM@ from £ e
Cornell and Langley W/T Tests N 28
118 VTOL, Dyn. Stab. Char. in Hovering Flight
119 Calculation of Gust Envelopes, and Time and in
Magnitude of (1~Cos) Gusts ‘!/ ;
25
120 Estimated Pressure Lags and Time Lags in
the Air Pressure Data System 5
: |
121 Effect of C.G. Change on Lateral Stability ;
of F.F.M. 10 and 11 \f‘ oy
122 ®np - A Revised Hstimate
y
123 Effect of Elastics on Long. Stab. Derive Fad A oA
124 Calculation of Lateral Derivatives for £
F.F.MO NO. 8 .V;f _,,_‘g‘.p
. ;ﬁ'
125 Calculation of Longitudinal Derivatives
fOI‘ F.F.M. NG. 10 s
126 Calculation of Longitudingl Derivatives
for F.F.M. No. 11
127 Elastic Lateral Stability Derivatives o
Vs ( Stability Axis J eyl 7 :
128 Some Dynamic Stability Studies of G105 , .
Free Flight Models [t /
| v
129 Elastic Lateral Stability Derivatives 4 ,
Vs { in Body Axes ¥ 20 7
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135 Time Vector Analysis of F.F.M. Lateral
Results

13  Lateral Accelerations for Instantaneous

Rudder and Instantaneous Sideslip
137 Damping System Development
138 Approach Natural Latersl Stability
139 Stability Augmentation in the C-105

140 Time Vector Analysis of F.F.M. Longitudinal

Results

141 Revised Prediction of Elastic Effects on
A Trim and 8 Trim

145 ——Hstimated-Bffect -of &1 bitude and-Sideslip
-es—Qhﬁﬁﬁu;bemtos»@ﬁ»Q»J@&4&uﬂ;4ﬂackata~

146  Open Canopy Effects
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Fins, Wing Fins, Fin Area
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g Limigations (Elastic A/C) (CM, At e
| and Chge from F.F. M.'s) T ol 55.
. 2 Available Rudder Angle for 10°/Sec. e
| and 30° /Sec. Control Application 0 o
| 3 Trim Angles and Flight Envelopes
| (Elastic A/C) with F.F.M. Deri- /
| vatives - Calculations b /
% 4 Low Speed Lateral Control, Under- / 4
| carriage Down 0] ~/
- 5 Digital Computer Determination of /s
3 Lateral Derivatives from Oscillatory /' £x / e
: Flight Tests , 1N 2 v v iy
' 6 Digital Computer Determination of = ;
; Longitudinal Derivatives from /’ £ 5 £ / A
| Oscillatory Flight Tests 19 / 4 v
; 7 Stick Force (Elevator) Emergency ;é
| Model 1 o
| X i
' 8 Dynamic Analysis of Fin Mounted I.R. g Py
| Seeker 2 LN ‘
|
} 9 Digital Computation of Response i
{ using an Approximation tq Lateral /“ &
| Damping System e v
I
10 Digital Computation of Response : /
‘ using an Approximation to Pitch :.f o -
| Damper System p R g \ \ v
11 Revised Cnp 1 ~ff
I
12 Revision - Variation of Cnp with e
' Incidence i J
L13 Estimation of Control Hinge Moments ‘
* for Flight Test % J
14 Rudder - Pitch Coupling 0 IE
i v
15 Arrow Lateral Dynamlc Stabllity Bt i = o
\ it Fo v
l
|
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| 16

17

18
119

20

21

Digital Computation and Analysis

of Arrow Lateral Response in //: ' // %
B S Y /

Emergency Mode

Digital Computation and Analysis
of Arrow Longitudinal Response in
Emergency Mode 1

Heating Effects on Camber :

Arrow 1 Flight Envelope Limitations
at 40,000 and 50,000 ft. with Zero
Angle 1

Digital Computation and Analysis of
Lateral Response in Emergency Mode -
Undercarriage Down 1

Digital Computation and Analysis of
Longitudinal Response in Normal Mode -
Undercarriage Down 1

;» Digital Computation and Analysis of

Lateral Response in Normal Mode -
Undercarriage Down 1

Flight Envelopes at W = 55,600 1b.,
C.G. = .31lec 2
Review of Derivation of ChBat Low
Speed 1-2
Some Derivatives for the Simulator
and IBM TO4 1-2

Aerodynamic Effects of Underwing
Fuel Tanks 2

Longitudinal Stability of the
Elastic Aircraft - Volumes 1 & 2 1

Short Perlod Oseillation of the

Elastic Aircraft 1

Flight Measurements of Control
Surface Duty Cycles 1

A Preliminary Investigation of
Flight Envelope ILdmitations and
Lateral Stability 3
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131

‘32

Digital Computation Method of
Analysis of Lateral Motion with
Moving Lateral Controls

Effect of I.R. Seeker Installations
on Directional Stability

Arrow Lateral Dynamic Stability
with Improved Tail Stiffness -
W = 47,000 1b, C.4. = .3le

Take-Off Analysis of Arrow 2 and
2A Calculations

Trim Angles: All Weights and C.G.
Positions

Trim Angles at W = 47,000 1b. and
C.G. = ,29¢

Digital Computation Response
Prediction in Seven Degrees of
Freedom

Elevator Angle to Trim at M = 0.5 -
Based on High R.M. W/T Tests

Investigation of Various Methods to
Improve the Lateral Stability of
Arrow 3

Determinatiocn of Flow Around the
Fuselage of the Arrow, using
Assb6ciated Legendre Functions of
the 2nd Kind

The Longitudinal Short Period
W = 60,000 1b, C€.G. = .30c

Control and Duty Cycles

Lateral Dynamic Stabilit} with
Improved Tail Stiffness - Welght =
60,000 1b. C€.G. = .30¢

Conditioning the Mathematical

Stability Model for Automatic
Reception and Checking of Flight

Analysis Derivatives
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45
- 146

47

Arrow 2A - Zero Length Launch

Predicted Responses in Seven
Degrees of Freedom with Various
Rudder Disturbances

Complete Eﬁaluation of Conditions
During a Perfectly Banked Level
Turn

Rudder Disturbances in 'G? Turng,.
at M= ,7, 20,000' and M = 1.3,
40,0007

Predicted Lateral Response to
Varied Alternating Aileron
Impulses

An Investigation of Elevator
Hinge Moment and Elevator Control
Box Deflections in Flight

Digital Theoretical Prediction of
Servo and Control Movements of the
Arrow Utilizing Recorded Responses
and Pilot Command Forces

Damper System Engaged Digital
Theoretical Response Prediction
of the Arrow to Pilot Command
Forees

Duty Cycle and Fatigue Life of
Aileron Jacks

Predicted Lateral Responses to

Establish Nature of Two Types
of Oseillation

>
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1 Preliminary Calculations on Section /f |
Geometry and Loads on a 55°Swept Wing v

6 Preliminary Wing Calculations of Spar -
Sizes and Skin Thicknesses for t/C=6_ %
and 5 spars v

]

7 Spar Sizes and Skin Thickness for Wing v
of t/c = 6% and 3 spars j"

9 Calculation of Structural Loadings on Wing /

10 Calculation of fuel Pressures on Wing
Panels - Rolling Pull-out Case

11 Calculation of Structural Loading on Wing
Supersonic Case

12 Calculgtion of Position of Airload )
Centroid - Outer Wing {

13 Determination of Wing Box Skin Thickness o
and Weight Ji

¥

14 Airload Distribution and Resultant 2
Moments on Control Surfaces and ~Inter- }“
Wing Leading Edge Box -

15 Determination of End Load Distribution
Along Swept Spar Box ~ Outer Wing -
Supersonic Case

16 Determination of No, of Cells and Skin
Thickness Required - Spar - Outer Wing
Panels ¥

17 Effect on Moment of Inertia of Extending
Spar Box from Rear Spar to Aileron Hinge /
Line X

18 Vertical Shear Forces and Bending Moments
on Inboard Wing Panels \

19 Determination of Spanwise Shear Distri-
bution Along Swept Spar Box — Outer Wing i
Panel - Supersonic Case

20 Selection of Corrugation 3izes for Wing

Box with End Load 10,000 1lb,/inch,
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21 Check on Strength of Outer Wing Structure i
- Scheme 'A? . ) f
22 Investigation of Chordwise Stresses in :
Single Large Spar Box at 60,C inches il
from A/C Centreline, {
23 Distribution of U/C Loads between Wing to
Spars e!
24 Load Distribution for Landing Case with s
Forward Drag (Wing and Fuselage) Y/
25 Aileron and Aileron Actuation Schemes ;ﬂ
; v
26 Preliminary Investigation of Loads and 2
Required Structure ~ Lower Air Brake /
v
27 Check on Strength of Outer Wing Structure -
Schege 'B! e
¥
28 Skin - Stringer Selection
29 Spanwise Distribution of Shear, End Load f
and Torque for Normal & Manceuvre Cases Y
31 Preliminary Wing lLeading Edge Design m;§
32 Structural Analysis of Wing Details - IE
C-104 &4 Version 'L!? s
33 Calculation of Structural Loads on Wing
- Supersonic Case — ClO4LA ~ 1 Engine — 1 Seater
3L Calculation of Centroid of Airload - .
Outer Wing - Supersonic Case - CLOLA - S
1 Engine - 1 Seater ‘ v
35 Shear and B.M, Distribution along an Jo
assumed elastic Axis J
36 Front Fuselage Design ClOLA ;
37 Engine Mount Loads Xf(
38 Analysis of Wing Structure 3 JE

65

Miscellaneous Stressing U/C
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67 Structural Influence Coefficients - Fin
68 Structural Influence Coefficients - Wing

69 » Analysis of Static Tests on Test Speci-
mens for F,F, Model Booster Horizontal Fin

Jo, EATEAMAL  FWEL TANK, pREtjp, EDARING 5 / /
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234 Preliminary Main Landing Gear e
‘ Retraction and Extension
Velocities , 1-2
235  CANCELLED s AR g A N 9y s
''236 Control Surface Actuator Force ‘ i Vage BN p
i Limitation 1 L o A
1237 Operational Flight and Tactics 7 ¥ :
| Trainer 2 (v V4 o
238  Nosewheel Dynamic Loads 1-2 // o
>239 Requirements for, and Future
| Development of an Angular S ) a2
| Momentum Mass Flow Controller L5 5¢/f W/ /
' for Mk. 2 Air Conditioning System 2 X e 2
280 Flight and Tactlcs Trainer for L ’ . /
i Constant Speed Drive 0il System 2 7 y’ sl
241  Flight and Tactics Trainer for f ‘ :
3 Accessories Gear Box 011 Cooling t+ / ‘Jf
| System 2 ./ J/
?2#2 Pilot's Switch Selection for 2 T / / /
Lowering and Retracting Missiles £5 J/ R
283 Control Surface Supports 2 0 77
v/ 2 v
244  Defuelling Changes Required 2 R v 7
| E (V./
245 Controls and System Management - g, 1 =
| Air-Conditioning System 2 b5 () 7 s
236 PFlying Control Hydraulicss- o ~ e
Production Test Procedure - Mk. 2 2 (/ /) (v}
247 Production Test Procedure - Arrow 2 SR e e y
| Electrics 2 R v v
248  Production Test Procedure - ARA P /
% %.UOHOFO Homr 1 \/ / ¥4
249 Umbilical Terminal Box - Drawing 2
250 Suggestilon for Liquid Level Sensor r : r
3 sign 2 65. (iﬂ w/ v
|
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251  Production Test Procedude - 4 ' // & 7
AN/ARC-552 2 : v
252 Production Test Procedure -
é Integrated Electronic System 2
} 253  Interim Q, Actuator System for
| Arrow 1 _ 1
254 Genle Armament Pack 2
i255 Flying Control System - Production e PR /
; Test Procedure 2 (/, / /
1256  1G! Trim Indicator System 2
|
257 The Comparison of MA-1 and Astra A /
E Electronic System 2 g{r Z v/
/258  Function Test Procedure - Para- 7 :
5 brake 2 7 :{3 ¥
259  CANCELLED - See 263 g s 2 IEOR g S AR
260 Nose U/C Gear 2 g/-’rf
261 Mk. II Break-Out Amplifier for
; Bell Stick Force Transducer 0
f262 Comments on Avro-Designed Fuel K £ b
§ No-Air Valves 2 o K[; g
|
263 Engine Controls - Production o, /
g Test Procedure 2 o i 4
;264 Notes on Parameters of MA-1 Radar ,
? obtained during visit of H.A.C. ¥
% to Avro 0 v
265 Schematic - Wheel Brake System -
1 Single Shuttle Valve ¥ 1
;266 Schematic - Wheel Brake System
i and Anti-Skid Units 1
‘267 Schematic - Wheel Brake System -
i 2 Shuttle Valves 2
268 Schematic - Wheel Brake System

and Anti-Skid Units
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269

270

}271

272

278

279
280
281
282
263

Investigation into the Cause of
High "G" Accelerations at Approx.

"1 eps occurring during Flight No.

14 on Sept. 28/57 1

Schematic - Wheel Brake System -
Single Shuttle Valve 2

Visit to Douglas A/C Corp. Missile
Engineering Division to discuss
MB-1 Rocket 2

Schematic - Wheel Brake System 2

Trip Report to H.A.C. to Discuss
Power System for the MA-1
Installation in the Arrow o

Modification of Wheel Brakes

Hydraulic Supply 1-2
wl

Electric Schematic - Electro-

Hydraulic Nose Wheel Steering

System - (Production Type) 2

Hydraulie Schematic for Production -

-Electro-Hydraulic Nose Wheel

Steering Systemw y 2
Armament Pack Fuel Tanks 2

Circuit Diagram - Electro-.
Hydraulic Nose Wheel Steering
System 1-2

Bell Crank Detail - N/ for Dirpot
Mounting Information

Wheel Brake Report - A/C 25202 1
Investigation to Improve Arrow
Ground Handling Characteristic
without N/ Steering 1
Weapon Pack Test Program 1-2

Schematic Flying Controls -
Hydraulic System A/C 2 1

/L

A
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284 Sehematie - Flying Controls
Hydraulie System A/C 2 i
1285 Elevator Feel and Trim - Schematic 1-2 ;
286 Elevator System Analysis «
Derivation of Frequency Response /
| Functions for Emergency Mode of v/
| Control 1-2
287 Genie-Palcon Armament Pack
| Schematic 2
288 Falcon Armament Pack Schematic 1-2
289 Tank 5 Nose Down Gauging System 2 /@ /; 5
i J K v V4
290 Mactors Governing Engine Inlet f , y 4
| Pressures 2 /x e v o
2917 Relief Capacity Adequacy 2 /*

292 Study of Effects of Various
‘ Stiffnesses of Input Linkage from
Stick to Valve on Response of V/
| Elevator Valve and Actuator for
i Emergency Mode of Control 1-2

293  Hydraulic Schematic of N/ Shimmy
Damping and Self-Centering System 1

294 Radar Renges of MG-2, AI-18,

Astra AI-23, MA-1 Radars o
' k P i
295 Definition of Electronic Equipment /7 (s
| for Aireraft 25202 1 oAl LB BN
o
' 296 Schematic - Reclosing Main U/C
g Door - Mechanical Sequencing 2
297 Report on Meeting with H.A.C. - i ;
§ Nov. 19, 20, 21 - RE: Weapon f/fﬁ sy
| Installation 0 \ y
298 Clear Range Determination in the : //

i Presence of Radar Jamming Sources O

1A
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209 Radome Boresight Range - Ref: ",
Visit by K.P. Silveira of Calif.
Tech. Industries to Avro to Check
Installation of C.T.I. Boresight
Error Measuring System 150A and
#Pamiliarize Avro Personnel with
i some of 1ts uses o
‘300 MA-1C CCM Capability in an E.C.M. ‘
; Environment o ¢/
301 Effect of Burning Teflon on , ,
Cockpit Environment 0 J v 3
302 Maintenance Checking of Hydraulic ,7y‘ . /
Pump Performance 2 ({}/ 5 E
| 303 Mechanical Reclosing of the Main |
U/C Doors 2
% 304 Circuit Diagram - Electro-
* Hydraulic Nose Wheel Steering
; System : 2
' 305 Definition of Electronic Equipment ) fjj ¢/
| for A/C No.'s 25210, 11, 12 & 13 2 [ e
ﬁ306 Three-Dimensional Missile Traject-
ory - Across the Flow Field of a
Manoeuvring Launcher Aircraft 0
307 Schematic Flying Control - Arrg},z -
Phase 2 2 :
308 Repbrt on a Visit to Holloman /t Cyﬁ / f
A.F.B. s RN w V. ¥
?309 Comments on AIR-7-4 Issue 5 2 J/F : (7“ éﬁ? ¢/
' 310 Radar Sub-System Pressurization 1
311 Performance Limitations of the
Arrow Escape System 2
i312 Technical Co-ordination Index -
} Arrow/YMA-1C 2
1313 YMA-1C Co-ordination Sheets 2
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314 Elevator System Analysis Derivation |
of Prequency Response Functions for :
Electric Mode of Control, Differen- J/
t1al and Parallel Servo Inputs 1-2

315 Schematic - Utility Hydraulile

Circuit - Arrow 1 1
316 Schematic - Utility Hydraulic
| Circuit - Arrow 2 2
: 317 Arrow Wheel Brake Hydraulic Supply 1—2\/?' % J/ a/
| _
' 318 Programme for the Radome Boresight
| Range
f 319 Schematic - Flying Controls
f Hydraulics 2
320 1958 Electron Devices Meeting 0 v

| 321 Pressure Refuelling - Some Aspects |
of Fluid Velocities in Fuel ; |
Systems 1-2

322 Investigation Carried out on the
Master Warning System for the
CP-105 _ 0

| 323 Functional Test Procedure MB-1
1 Development Pack 2

' 324 Arrow Armament Preparation and
: Fitting 0

305 Removal of Transfer & Refuelling

| 8.0. Valve 3 2
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1052/1

| 1060/1

. f3

RM 1319A

Check on Structural Weight

Investigation of Aerodynamiec
Heating

Fuselage - Estimate of Scant-
lings ~ Cycle 1 Phase 1

Fuselage - Estimate of Scant~
lings -~ Cycle 2 Phase 1

Investigation of Wing -

Fuselage Marry-up Problems e

Fuselage Weight Investiga-
tion

Further Investigations of
Structure at the Wing -
Fuselage Junction y
Front Fuselage - Phase 1

Wing Complete (Less Skin
and Stringers) Phase 1

Wing Skin & Stringers
Phase 1

Estimate of Wing Deflec-
tions

Sections 1

Geometry

2 - loading &
Reactions on
Structure

3 - Convention for
Loads on Seg-
ments

§ o Skin Shear
Analysis

5 - Equilibrium of
Joints

6 - Joint Relation-
shipy

Al

e
» i
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1060/5 Y
Cl Rigid Wing Lcads #1,2,3,4
Summary
C2 Subsonic 1-3 & = M = 453
- n=y.33 - 27% Mac,
C3 Supersonic 8 - 32 -~ M= 2.0
- n=6,0 - 27% Maec.
D1 Supersonic Roll -~ M= 2
- n=4,89 ~ 27% Mae.
D2 Subsonie Roll - M = 372
- n=4,89 - 27% Mam.
El Lending Taill Down 31% Mac.
F1 Mcdifieation Due to Thrust
F2 Uniform Load of 1 1b/8# -
F3 Uniform Load - Root Fixed
- 1060/6 VWing Deflections ,,jz;
Al Revision of Influence Coe-
' ffieients Change of Stiffness
at Bulkhead 485
A2 ¢ Removed from Submatrices
Bl Inertia Loads e
Cl Supersonie - 8 - 3a - m =2
- n = F:33 - 27% Mac
C2 Subsonic - 1 ~ 38 = M = 453
- n=7.,33 - 27% Mac
D1 Subsonic Roll -~ M = ,372
- n-= 4,89 - 27% Maec.
D2 Supersoniec Roll -~ M= 2
-n =489 - 27% Mae.
El Landing Tail Down = 31% Mac
1 1060/7 wWing Influence Coefrieients for

Revised Struct. N

A3 Torsion Boxes
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1060/7 Ab Struetural Properties ol
A7 DBeam Submatrices
A8  General Matrix
: A9 Computing
A10 Symmetric Matrix & Inverse
All Assymetric Matrix & Inverse =y
A12 Checks ®n Matrices
A1l Corrections to Matrices
Al5 Bordering of Mayrix
! - Al6 Bordered Deflecticn
Matrices
| Al17 Incidence Matrix
. Al18 Graphical Check on (&) /
; Al19 Modified Asymmetric Case
| A20 Modified Asym. Incidence ,
Matrix s
Bl Inerties Loads 5
Cl Supersonic Flight Case ;
Internal Loads 7L
D1 Supersonic Steady Roll . W
F1 Temperature Effects on Wing
Influence Coefficlients
F2 Unit Loading Cases
- 1060/8 Sym. & Antisym. Deflection X
ﬁ Matrices and Internal Load ;
| Matrix -~ IBM 704 Listings. ary
; A2 Wing - Internal Lcads - S
{ General Info. and Gecmetry 7
| A3 Torsion Boxes SO sy
| ALk Structural Properties. (%
|
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1060/8 A5. Equilibrium Equations
A6 Joint Relationships
A7 DBeam Submatrices
A8 General Matrix
A9 Computing ]
Al0 Symmetric Matrix & Inverse
All Asymmetric Matrix & Inverse

Al2
&13 Checks on Matrices

Al7 Symmetrie Indicence Matrix
- General ?‘Matrix

A18 Assymetric Imcidence Matrix

A19 Modified Asymmetrie Case
(Front Fuse, Restraint
Included)

A20 Mcdified Asymmetric Matrices

A21 Internal Load Matrix &
I.B.M, Computation

A22 Symmetric & Cantileves
Matrices of Wing Influence
Coefflclients

A23 Assumptions and Data for Cl05
Influence coefficient Analysls

A24 Infiluence Coefficients for
Aireraft on Elastuc U/C

A2% Influence Ceefficients for
Aireraft on Elastic U/C

A27 Stiffness Review in Light of
Ground Resonanece Test Results

/
Bl Inertis Loads

Cl1 Front Spar Stresses for Two
7 'G! Supersonic Flight

cases,

s

e b

Mk. Original Set 1 Set 2| Set 3
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1071/1

1072/1
1074 /1
1082/1
1083/1

1083/3

- 1083/1
1092/1

First Proposals - Structure of
Dive Brakes (Upper & Lower)

Lower Dive Brakes
Aileron Structure Phase 1
Elevator Struscture Phase 1

C105 FF Model Fin Ineidence
Influence Coefficients

Fin Influence Coefficients
3A Fin Influence Ccefficients

3B Fin Influence Coefficlents ...

Fin Internal Loads

Main U/C Strueture Investigation
of Honeycomb Construction

Mk. Original Set 1 Set2| Set 3

X




FORM 1319 A

=
m AVRO AIRCRAFT LIMITED

MALTON - ONTARIO

_TECHNICAL DEPARTMENT

REPORT No. P/STRUCTURES/

SHEET No. l

AIRCRAFT: PREPARED BY DATE
Technical Design|Department :
C.105 Report Catalogue R LW S . R
No, Title Mk, Original Set 1 Set 2 et 3
FTTE
5 Fuselage Rings - Determination of Sizes .
by Strazin Energy /
6 Analysis of Circular Fuselage Rings for /,
Single Engined A/C /
9 Temp, Differentials between Wing Skin
and Booms - Stresses Induced Thereby
10 Estimate of Additional Material Required
in Transport Joint and Front Spar for
Undercarriage Loads v
11 Analysis of L/E Spar Deformation induced by .
+ Main U/C Loads and Wing inertia in Anti- -
Drag Case X
12 Main U/C Pick-Up Loads for Various Cases 76
and Gecmetries /
13 Performance of Bogie Landing Gear jv
§ ¥
14 Structural Adaptability
|15 Determination of Frame Stiffness to /,.0
Stabilize Lower Boom of Fuselage Centre Beam j
16 U/C Loads and Texiing Performance~Version '©' /e
o
(4
17 Dowty Data for Stressing Jacks /
18 Cancelled b ot T 13- 45N
25 Undercarriage Geometry je
¥
'26 Nose U/C Ground Reactions /¢
27 Main U/C Ground Reactions / 0
28 Explanatory Extract of U.,S.A.F. Specs., to i 7
Determine Loads for U/C Design, / 7 v
29 Taxiing Performance \/»
30 Natural Frequencies of Undercarriage 'Leg
31 Visit to P.R. Mallory and Co, regarding 7t
Manufacture of Elevator for F,F., Model v v
, , : -
32 The Flight Limitations of the C-105 f w 47 / / 5
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33 Transient Teﬁperature Distribution in
Typical Wing Structure .

34 Engine Mount Temperatures - J75
Installation

35 Effect of High Engine Temperétures onl
-«Surrounding Structure

36 Better Heat Resistant Aluminum Alloys,

allaving High Speeds -

Part 1: Investigation of Material Pro-

Y perties

Part 2: Replacement of Materials (Detailed
Calculation

B AnLInvestigation of Some Aspects of Rain
Erosion on A/C Structure

TORM 13104

KL
7

/;
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A

1 Proposal to Revise Fuselage Fuel Tank /+ 7
Pressurization System N 2.V ¥ v

2  Air Pressure Data System Proposal ‘_,/J""' ; ;,-"

¥ W Vv

3  Pre-Flight Flying Control System Tests g
(Preliminary) Productioh Aircraft [t / :
Elevator, Aileron and Rudder Control v v v
Systems

L  Schematics - Theoretical Circuits Mk, 2 \,.f"-' v v 2

5 Investigation of Utility Hyd, System
Relief Valve Capacity

6 Schematics = Theoretical Circuits
Additions to Mk, 1 .

7  Circuitry Affecting Bought—out Equipment

8R Load Analysis and Power System MK, II pos /\ \.[ (//

9  Pre-Flight Flying Control System Tests 5 3
(Preliminary) Production Aircraft - v'! ¥ /
Engine Control System v v :

I : ¥ /

10 Pitot-Static System Mk, 1 2/t z 5 !

y - ! / 2 / Ca

11 Pitot-Static System Mk, 2 y t Z ; / 5

12 Low Pressure Pneumatic System Mk, 2

13 M,H, é4 Damper

14 R,CoA, Astra 1 Scanner Hyd, System [ /

(Mk, 1L A/C L and 5) j Y

15 Fuel System Booster Pump to Engine Inlet v/‘@

16 Fuel Tanks 6, 7 and 8 Flow Areas \/r“,é‘

17 Investigation of Utility Hydraulic System Power JE
Circuit ) ; /

18 Air Pressure Data System Volume j/* ?/ @ \i

19 Investigation of Alternative Method of Fuel Transfer ‘/’4 Y \/f £ J

20 Fuel System Brochure Arrow 1 (Revised)

21 Fuel Systems Brochure Arrow 2
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AT

22 Mk, 2 Pressurization System i
23 Mk, I L/G Tests /* v/
24, Report on Radome’De—Icing
25 F/C Hydraulic System Brochure — Arrow 2
26 Utility Hydraulic System Brochure ~ Arrow 2
27 Electrics System Brochure -~ Arrow 2
28 Flying Control System Brochure — Arrow 2 '
29 LoP, Pneumatics System Brochure — Arrow 2
30 Oxygen System Brochure —~ Arrow 2
31 PFire Protection System Brochure ~ Arrow 2
32 M-H 64 Damper Reliability
33 HRudder Hingg Moment Limiter Modification
34 Functional Check, Prod, & Pre,Flt. Electricall y/ x/ 3
35 Ram $ o Tt Investigation 1-2 /" Zj" 7‘
36 Fuel Contamination — A-C System 2 ¢ﬁ>%€n
37- Armament Hydraulic System Schematic 1-2
38 Drop Tank in S-S Fuel System 2 /x [/ |
39 Fuel-No~Air Valve (Calculations) 1 {fﬁfﬁ%
4O Armement Hydraulic Brochure 2 F
L1 AN/ARD 501 Development
12 Load Analysis Electrics 1 SN )
43 CANCELLED
Ll Wheel _Brake;s Schematic Arrow 2
L5 A Proposed Escape System for the Arrow 1-2 / vff ,f
L6 Elevator Feel and Trim Unit 1z i
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EX: Midngr L I8 3 g¥-1
47 Fuel Pressures due to A/C Manoceuvres '/ / g 34 .‘/
48 Air Conditioning Mk, II ' 2
L9 Electrical Load Analysis A/C 4 and 5 1 :
: /
50 Airflow Limiter Performance Investigation il [ aa
51 Brochure Radome De-Icing Mk, 2 _ 2
52 CANCELLED
Motée

54 Lead Collision Fire Control as Mechanized

in Astra 1 14
55 Investigation into Reduction of Wing Tank |

Air Pressures -~ Arrow 1 it
56 Fuel System Advanced Test Results 1 ‘ J’f 2 &
57 Arrow II Wheel Brake Report CANCELLED
58 Minimum Total A/C Fuel Load When Individual /o

Tanks are Full it J G-
59 Functional Tests - Oxygen System 1 2/ e 7 2,
60 Functional Tests — Fire Extinguishing 0 7/
61 Dieplay of (1) Target to Interceptor Speed o

Ratio and (2) the Aspect Angle of Attack /,/‘

to the Crew of the Interceptor - Astra 1
62 Investigation of a Venturi to Provide a i

Pressure Sensing Regulator 1-2 His 52

n
‘®
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i
1 Mock~Up Brochure on Air Condition-
ing, CANCELLED 2 A
! 2 Low Pressure Pneumatics CANCELLED 2 5
3 Antenna Evaluation Program il i (7 7
K y 4 y
i Pire Extinguishing System 2 f
]
) :
5§  Preoduction Testing Fuel System 1 24 &) 3/ 3/
6 Bonding 0 ¥ 2/ v/
7 Astra 1 System 2 so B
8 Mk, 2 Armeament System 2 ofr R gt Y y
1 : v v
' 9 Low Pressure Pneumatics -~ Vs . &
| Functi onal Test Procedure 1 o v
110 Arrow Mk, 2 Alr Conditioning
; Insulation 2
11 Ut1lity Hydraulie - Functional S N
| Test Procedure il ‘\\é/ ‘Qs’...-’
112  Production and Prs-Flight Tests - o/ e SN I
Air Cond, System 1y B Y v
13 Engine Controls i 4 V4 /
1}y  Parabrake System iy b4 Vil
% 15 Nose Wheel Steering 1 / ¥
| PArT NO e e DT O R < SN SRR
116 Flying Control System ~ Arrow - ? AN o e
| Production Test Procedure 1 WA AL
; 17 Flying Control Hydraulies 1
18 ° Fire Protection System 2 /”
119 " Nose Door Jack Stress A 2§
;20 Main Door Jack Stress 2
: 21 Puel System e : \l" 9 \
i
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1 22 Misslle Lowering and Retractlon | /
| Mechanlsm 1l /
23  Operational Sequencing for Single [+
: Misslile Test Rig \ >4y
2 Qualification Test of Flow Limiter, / B 7
i Alr AL . oA 3 "yl Sy
25 Hydreulie Flying Control System 2
|
26  Hydraulic Utility System 2 / / ‘
= A v v
|27  Electrical System 2 i T
28 Flying Control System 2 (7 o
: 29 Low Pressure Pneumatics & L7 \’ ¥ ,;"’%'.'/f; 4 f;—:"
' 30 Oxygen System 2 :,/ ( :‘/ 3/," \L\ I {{';.-'
| 31 Fire Protection R 3 ‘2 V(Y
‘1 ' T ¢ . l
232 Schematic Oxygen System &2 /* |

i 33 Progrese Report for the UHF /7 '/

| Ammular Slot Antenna - 2 W/ Al

s 3k Fire and Overheat Detection I+ 7 s /
| . Proposal - Arrow 2 2 v e ol
'35 C.G. Control System - C,G. Shift 1 /g

s

| 36 C,G., Shift due to Fuel Shut-0ff pre

| Valve Leakage i v sek

' 37 Alr Rglease System (Effect on Fuel /’

‘ No~Air Valve Failure) !

| ]

ﬁ /o

38 Arm—2 - C.G, Shift 2 4

' 39  Fuel Transfer Forward 2 v,/ﬂ 1y

40 Hydraulic Armement System 2 / 3

;)41 Drawing of Test Dearator C,S,D. y 4

; 011 System 2 vV

‘»
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L2 Up-Look Release - M/G -V Emergency '
Operation 1
43 Development Programme for the Crew s g /
, Emergency Escape System in the 7“ z/ of Ui v
{ Arrow A/C By 4 9
'4ly  Brake Energy Absorption and
; Landing Run 2 28
th Accessories Gear Box ~ 011 Cooling /* / /
| System 2 4% i v,
16 Constant Speed Drives Integrated /4 /
i 01l System 2 /x J /
‘47 Flow Limiter Design - 19 psi L
Pressure System L1 i\ :
‘48  Alr-Conditioning System 2 | & ey Y
£ : e i e
49 Air Supply to Constant Speed Drive /4 = ; g
? and Access Gear Box 2 ’
50  Effects of Fgilure in Astra Scanner /4 J/ / £
| Drive Hydraufic System 2 W v o
; i
|51 Protection Agalnst Ice 2 J o /
252 Preliminary Investigation in Mk, 3 /* / /'
! Air-Conditioning System Y stV N V
jSB Arrow Defuelling Tender Require- e /
’ ments 1 %
‘5,  Production Test Procedures 1 fy’ o/ &'
' 5  Arrow Fuel System Ground Test Alr ; /0 soq
£ Regquirements 1 / o
i56 Flying Control Hydraulics Functional / &f}' / 53'1/
: Test Procédure 3 { vV WVER
57 Booster Pump Adequacy in 19 psi /
| Fuel System ‘- 54 v
58 Infra-Red Informatioen Symposium -
| Pasedena, California -~ Oetober «/
g 1st and 2nd, 1957 0
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' 59  Monthly Progress Report 2 e L
' 60  Accurecy of Collector Tank Level /3,¢¢
| Gauging System 1 I g
g
1  Temperature Drop in Air Pressuriza-
| tion Lines 2 54
|
' 62 A Study of the Infra-Red Sub-System O
63  Antenna Switching of Multiplexing
‘ Arrow 1 & 2 1-2
|6l Stick Oscillatidns on the Pitch ; | ,
| Axis of the Landing Mode on the i o . ¢f
; Arrow i B | ¥ v
65 Phase 2 Alr-Conditioning System /v
Test Results x be.
66 Post Instellation Cheek of ; /
; AN/AIC-10 in Arrow Mark 1 1 206 W v
' 67 Alr Flow Pressure Losses in Pipes ‘[
| and Bends v 34
68  Arrow 2 Ram Air Turbine Installation 2 /) ¢/
|69  Flying Control System Data Book 1 /
70  UHF L-Band Antenna Work on the 7 /
| Avro Arrow by Sinclalr Radio (), . /
{ Laboratory - 5 200
}71 Alternating Current Power Pack ‘
; Schematic 1
72  Speed Brake - Schematic 1
ES.
173 Operation of Pire Detection System O Py /I iy g
17& Ram Air Turbine Power Requirements 1 2
75 Ram Air Turbine Actuation 1 JZ s
;76 Monthly Progress Report (Antenna : /" / /
; Progreamme ) 2 3o v
| A /
' 77 Tests Performed on Humphrey {)@i J/ k-
Stick-Force Transducer 0 \Y s
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78 Redesigned Missile Firing System > _;?} / X
for A/C ¥o. 3 % v, J y

79 Arrow Alr Trials Programme - /
Sparrow 2 Weapon Launching System v

. K
5

R e

80 Dual Pressure Range Pumps

;5

' 81 Nose Landing Gear Retraction , ’
‘ Restrictor L . ¥

»

|

\

|

182 Investigation into the Fgilure Y v /
| of Arrow Plying Control Bydraulic ) / )
j - Pipes on Fatigue Test 1 '

|

|

83 Installation of Autonetiecs Automstic
Antenna Selector - 57A (C 2193/ARC) 1

|84 Assessment of the Simple Stable & / A
| Platform 0 S ¥ ,

i85 Drainage of Aircraft Hydraulic /4 ;}ﬁf A ‘
‘ Systems ¢ 0y W/ 2 /

!86 Nose Landing Gear Door-Closing 4 /
» Seheme L v

87 Constant Speed Drive System 2

88  Study of Dynamics of Martin-Baker a
Mk, C5 Seats During Ejections, as /T
influenced by Flexibility of /
Ejection Gun e !

89 Theory of Trajectories of Bodiss,
l Ejected from Flying Aircraft, and i+ ) .
| Application of this Theory to 2/ / 2/ 2
1 ‘Establishment of Conditions Required 7 s \ V
‘ for Mertin-Baker Mk, C5 Seats to

} Miss the Fin of the Avro Arrow A/C O

1 90  Study of Thrust Required to Keep P 33 18

; Deceleration of Flying Bodies, such 2 f % 4
| ags Ejected Seats, within Predetermined e v ~' v
Limite ‘ 0

91 UHF Antenna Coverage Arrow 1 - 3 &
A/C 25201 1 Ll
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92 Low Pressure Pneumatics 1 g’r
93 Arrow -~ Electrical System Loads /f Ty
and Controls 0 L5 y v
9li Development of the Control Valve /“ /' y -
Dampers 1y V. v v
95 Power Switching and Launch Control -~ ; /
Sparrow IT 2 v/ %)
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