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CONFIDENTIAL

Adrcraft: Arrow 2 Report: 7-0400=3l
Prod. A/C Issue : 27
Date : 1 January, 199

! ‘d % 3 ,;""a'\-m' s
7 Sheet Content
1-1 to 1=l Introductory notes and explanation

of Weight changes.,

2=1 to 2=2 Weight & C.G, Summary

3 Horizontal C.G. plot showing the fixed
points on flight envelope., The
possible varations of C.G. with fuel
used has been ommitted until such
time as fully approved fuel sequencing
is established.

L=1 to L4=15 I.B.M, Detail sheet of Weight and
CoGo'se



CONFIDENTIAL

Aircraft: Arrow 2 Report: 7-0400-3)
Prod. A/C Issue : 27
Date : 1 January, 1959 Sheet : 1=1

Introduction and Weight Changes

The following is a weight and C.G. summary of the Arrow 2 Production Aircraft,
based on the latest weight estimates available,

A1l weight and C.G, changes are relative to issue 26 of this report of December
1st, 1958,

Early Arrow 2 Aircraft will not be as this summary designates but will be Flight
Test Vehicles with Instrumentation. Reference should be made to the following
reports:=-

A/C 25206 Weight Report - 7-0400-82 Issue 5
A/C 25207 Weight Report - 7-0400-85 Issue 3

General:

a) Orenda PyS. 13 Engines comprise the Power Plant, weight 4835 1b each
excluding Nose Bullet, Inlet Frame and Avro installed accessories.

b) A package containing one GENIE missile (828 1b), four FAICON missiles (148.1
Ib?each, a fixed fuel tank 15l gals) and a removable fuel tank 17 gals)
forms the current armament pack. Capability exists for the fitment of a
second GENIE missile in lieu of the removable fuel tank,

¢) The Hughes MA 1 Electronic System is installed with an estimated weight of
the system comprising both removable and fixed equipment of 2648 1b,

In addition to the above, the Minneapolis-Honeywell MH 6l Damping System
is installed,

d) Where actual weights of Arrow 1 parts that apply to Arrow 2 Aircraft have
been obtained, these weights have been recorded in the Arrow 2 records
a considerable number of Arrow 2 components and parts have been weighed,
On I.B.M. sheets in the report, immediately preceeding the item title

will be found a number varying from O to 100, This is the percentage actual
weight recorded in the relevant item.

x\Q(l\_ﬁ\SSESXE:EEig)
NON CLASSIFIE



CONFIDENTIAL

Aircraft: Arrow 2 Report: 7-0400-34
, Prod. 4/C Issue : 27
Date : 1 January, 19°9 Sheet : 1=2
1, Structure Weight 1b
a) Wings No weight change. W\QWNf, ﬁ\ES{:ﬁ§:~§Ei§}
— INCLADDH Y=t
b) Fin & Rudder No weight change. Y atag: =
) s NON CLASSIFIE
¢) Fuselage Fwd. Sta. 255 ins
Navigators Canopy Assign X74-158 addition of window blinds + 8435
Cockpit Formers re-estimated + 0,04
Air Intakes re-estimated =  0.90
Front Fuselage Increase +  7.U49
d) Centre Fuselage Sta 255 = 185 ins No weight change
e) Duct Bay Sta, 485 = 591,65
Skins Duct Bay. Shroud beam now part of Duct Bay was previously
included with Engine Shroud + 1,39
Total Duct Bay Increase +  1.39
f) Engine Bay Sta. 591.- 72,5 ins
Engine Shroud = shroud beam deleted now in Duct Bay - incorp=-
orated of minor changes + 0426
Engine Access Doors = re-estimated + 0,03
Heavy Formers - increase in "V" struts + 0,26
Total Engine Bay Increase + 0455
g) Rear Fuselage Sta, 7Lh2,5 = aft
Remov, Engine Doors = actual weights obtained + 2,47
Total Rear Fuselage Increase + 2,47
h) Fuselage Joints No weight changes.
+ 11,90
Total Structural Increase + 11.90
2, Zlanding Gear
Nose U/C Door - re-estimated + 0,05
Main U/C Doors & Fairings Assign X74-4297 - Locking of Pivot Door
incorporated + 021
Total Iandigg Gear Increase + 026

3. Power Plant & Service No weight change.

L Flying Controls No welght change.




CONFIDENTIAL

Aircraft: Arrow 2 Report: 7-04,00-3];
Prod. 4/C Issue : 27
Date : 1 January, 1959 Sheet : 1=3
5. Equipment Fixed & Removable Weight 1b
Damping System - addition of Command Signal Converter (X74.117) + 10,00
Electrical System - re-=estimated - 3.01
Brake Parachute = actual weight of Arrow 1 chute obtained + 3.70
Air Conditioning + 56,07
Weighed weight in excess of heat exchanger spec.
weight. + 15,86
Increase due to act, weight of shut off valves
+ 0,50
Welsghed weight in excess of weight allowance
for flexible metal joints (C.S-J-106,7,8,9,10) ) &y
+ 27088 “U \
Increase due to under estimate of ducts {éﬁ :Es
+ 3059 f\\ C’D
Increase due to Assizn, X74.LO70 (cockpit & CE;j C%)
Radar Temp Control) + 8,99 e

6.

Increase due to Misc, changes + 1,85

~ Y
Deletion of 0il Heat exchanger replagedhby duct {;} (_}
™ oO ‘*h:a
Deletion of Nitrogen line to 1R seeker > *E?
-2 VO
Deletion of Air Conditioning in Fin <
- 12,22
Additional installations for Hughes MA 1
Electronics System + 20,00

Radio and Radar Removable, This has been re-estimated and is based + 211,70
on Hughes Report X470000-100 issue C for
Electronic System for Arrow 14/C 25202
plus the following functions,

a) ARN 6 Compass

b) JL4 Compass

c) Air to Air I.F.F.

d) AlLCQO Interphone

e) Additional AFCS components

f) Inverter for missile firing

g) Cockpit Presentation - two instruments
replacing Artificial Horizon and R.M.I,
This results in a system total comprising
equipment and Hughes supplied racks of
2068,7 1b.

Radio 2 Radar Fixed Re-estimate of cabling

Armament Pack Structure addition of pressurized bulkhead
Armament Pack Mechanisms - evaluation of Bohanan ejector rack
Armament Pack Hydraulics - initial schematic estimated
Armament Pack Fuel System - initial schematic estimated
Removable Tank Genie Bay - Fuel system added

Total EquiBEent Increase

o4+ o+ +F
&
3

+
-q
*
-

Trapped Fuel

No weight change.



CONFIDENTIAL

Aircraft: Arrow 2 Report: 7-0400-3)4
Prod. A/C Issue.; 27
Date ¢ 1 January, 1959 Sheet : 1-4
7. Useful Load Welght ib
Missiles - latest estimates incorporated + 84,40
Genie now 828 1b was 812 1b + 16.00 1b
(L off) Falcon GAR3A now 148.1 1» = was 131.0 1b ea.
+ 68.40 1b
Total Useful Load Increase + 84,40
Maximum Internal Fuel
a) Tanks 1-8 2491 gal @ 7.8 1b/gal - 19433,00 1b is unchanged
b) Armament Pack 15l gal @ 7.8 1b/gal ~  1201,20
¢) Armament Pack Remov. Tank 174 gal @ 7.8 1b/gal =  1358.00 1b is unchanged.

|

The capacity of the Armament Pack integral tank has been reduced by 26 gal.
199.68 1b to provide space for hydraulic valves and fuel disconnects mounted

in the Pack.

Summary

Weight Change =~ Aircraft Basic Weight

Structure + 11,90 5
Land?.ng Gear * 5+26 \3“ C'\’jx
Equipment + 373,57 \\\«C}v\:&

Total + 390.73

Useful Load Increase + 84,40

Weight Change ~ Operational Weight Empty

Issue 26 Issue 27
1,6,061,21 L16,536.3L

+ 475.13 1b



CONFIDENTIAL

Mreraft: Arrow 2 Report: 7—0&00—31‘_
Prod, A/C Issue : 27
Date : 1 January, 17°9 Sheet 2 2-1

Weight & C,G. Sumary &1« woioil HiliJ
, r% i

! \ Ci P b ii”}E

Description Weight 1b He Arm ins | V. Arm ins
Structure 1921.&)0.95 566 o31 137 )
Wings 10,050085 61{2:»93 114.2ol7
Fin & Rudder 1,030.9L | 75h.65 208.99
Fuselage Fwd Sta. 255 ins 9 ,673.08 182.48 128.43
Sta, 255 -« 1,85 ins L, 73hoh2 374.8L 129 .81
Sta. 485 - 591,65 ins 1 172,08 | 538,75 105,5)
Sta. 591.65 = 742,5 ins 1,597,61 659,08 111.66
Sta. TL2,5 ins. aft. 1,158.79 809,83 129,05
"Marry=Up" 113,18 | L67.77 109,69
Landing Gear - Retracted 2,703,2l; L8949 135,07
Main landing Gear 2,0L8.67 538,68 141,00
Main Gear Doors & Fairings 293,19 539,39 138,30
Nose Landing Gear 333.81 170,80 99,70
Nose Gear Door & Fairing 27 .57 162,25 88,68
Power Plant & Services 11,450,087 675,26 121,79
Engines Bare PS 13 9,670.00 | 693,16 123,25
Engine Accessories (Inlet Frame etc) 388,00 620,58 120.47
Engine Controls 32,32 279,90 117.49
Gear Boxes & Drives on Fuselage 291,87 608,57 103,28
Gear Boxes & Starters on Engine 146,45 601,97 113,57
Fire Extinguisher System 73.58 686435 131,21
Engine Mountings 75,39 671,91 11,52
Fuel System 773.26 | 529,49 135.09
Flying Controls Group 1,959.46 655 .69 138,11
Mechanical Filying Controls 9581 YN (02
Hydraulic Flying Controls 1,001.02 | 634,62 129,01
Equipment Fixed and Removable Deblded3 331,82 113,61
Instruments 34,61 167.52 138,92
Probe 1Uo86 | =34,07 108,00
Cockpit Pressure Sealing 5.00 186,00 130,00
Cabin Consoles 17.68 175029 12,49
Oxygen System 21,16 259.40 156,88
Ejector Seats 342,94 200,50 134,11
Cockpit Equipment 6,00 | 187,50 15,00
Air Conditioning System 943.0L | 3LL.82 135.23
Cockpit Insulation 14,31 187.48 132,00
Hydraulics Utilities System 650,75 14,98.8L 117..85
Mech, Door Stops Main U/C Doors 3,02 | 516,00 120,00
Anti Skid Controls System 37.68 | L79.24 113.38
Drag Chute 96,26 786,06 143,24
Electrical System 1,225.59 427 .45 112.54
Low Pressure Pneumatics 50.08 394 .66 126,02
Surface Finish 100,00 572,83 140,20
Intake De-icing Boots 88,00 195.82 118,00
Canopy Actuation 63452 209,61 154.3)
Radar Door Actuation 10,00 268,00 95,00
Radio & Radar Removable 2,068.70 178,45 104,58
Radio & Radar Fixed 579.09 | 254,00 122,48
MH 6l Damping System 196.42 466,19 13L.L46




Adrcraft: Arrow 2

CONFIDENTIAL

Report: 7-0L00-3L

Prod. 4/C Issue : 27
Date : 1 January, 1959 Sheet : 2=2
Description Weight Ho Arm Ve Arm M.A.C,
1b ins ins %4
Armament Pack Structure 760,25 359,33 95,73
Armament Pack Hydraulics 220,61| 418,34 100,32
Armament Pack Mechanisms 605,00| 379.92 94633
Armament Pack Air Conditioning 5.,21]| 305,50 102,50
Armament Pack Pneumatics 2L 1151 286,92 103,50
Armament Pack Electrics 108,00| 367,00 101,00
Armament, Pack Fuel System 14,33 L67.00 90,00
Removable Tank for Genie Bay 205,67 367,96 99,72
Trapped Fuel 213,00] 518,26 141,79
T/C Tp 518,65 | 128.60
Air araft Basic Weight Ll ,300.55
- U/C Down 550,98 124,75
{Useful Load (less usable fuel) 2,235079] 357023 109,29
Crew 390,00} 194,00 136,50
Engine Fire Ext. Fluid 25,00f 730,00 129,00
0il 162,00] 638,31 110,89
Oxygen Charge 13.39] 259.69 159,91
Water for Air Conditioning 225,00| 267.91 131,56
Missiles 1.120,401 376,49 97,29
U/C Up 539.45 | 127.67 28,58
Operational Weight Eupty 46453643
U/C Down ohl,67 | 124,01 | 29,19
Half Max, Int, Fuel 10,996,10 - -  em
Combat Weight (5 Max, Int., fuel) 57,532,141 - - -
Max, Int, Fuel , 21,992,20] 525,32 138,67
‘|a) Tanks 1=8: 2491 gal @ 7.8 1b/gal 19,433.00| 541.85 | 14k4.16
b) Arm, Pack 154 gal® 7.8 1b/gal 1,201,20| 446,00 97,00
c) Arm, Pack Remova. Tank (17 gal @
7.8 1b/gal) 1,358,00] 359,00 97,00
U/C Up 534,92 131.20 27633
Gross Weight (Max. Int., Fuel) 68,528.5.
L U/C Down 536,42 | 128,71 | 27.7L
Max, Bxt. fuel (500 gal @ 7.8 1b/gal
+ drop tank) L, 212.36] 520,32 60,79
U/C Up 534,07 127.10 27610
Max, Gross Weight (Int. + Ext. Fuel) 72,770,90 2
U/¢ Yown 535.48 | 124,75 | 27.L8

NoBo lo

et wd §
xR Sij‘i}— H_,.D

UHCLA

NON CL

Aircraft Datum = 120 ins. above an arbitrarily chosen ground line.

ASSIFIE
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AVRO AIRCRAFT LTD.

PROJECT

MALTON, ONT.

FUNCTIONAL GROUP
COMPONENT

WEIGHT AND C. OF G BY

REFORT NO.

SHEET

DESCRIPTION

mmﬂmmmZOm NO.
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- -
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H. MCMENT
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AVRO AIRCRAFT LTD. . FUNCTIONAL GROUP REPORT NO
WEIGHT AND C. OF G BY _
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