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AVRO ATRCRAFT LIMITED
INTER=-DEPARTMENTAL MEMORANDUM

Ref. 6726/11/J
Date March 1lst, 1958
To See Distribution
From Mr, E.F, Burnett ]
Subject ARROW 2 PRODUCTION A/C WEIGHT & C.G., SUMMARY - REPORT # 7-0lj00=3l; Iss. 17.

Attached is a copy of Weight and C.G, Summary Report #
7-0L00=3Y Iss. 17, dated March 1lst, 1958 for your re-
tention,

This report is revised monthly and is issued complete
on the lst of each month,.

NRC — CiIBTI

E, F, Burnett
T | R

cc: Messrs,. J.C, Floyd F, Brame 87- 2 110
RN, Lindley W, Czerwinski R
J.A, Chamberlin Jo. Lucas BIBLIOTHEQUE
R, Marshall S. Kwiatkowski AERO | G.M.
CoVo, Lindow A, Cornish CNRC — 1CI1ST
F.P, Mitchell Jo Hodge
A, Buley Co Marshall
Jo Ames Jdo Zurakowski.

BoCo Alford A.D, Crust (5) for RCAF
D. Wade No Ring

L, Stoleger D, Inglis

E. Kosko D, Moore

H, Shoji K. Wreghitt

D, Hayward Ro Calrns

D, Scard Go Eves

Jo Booth




. Date: March 1lst, 1958 Report # 7-0100=3L Iss. ]x
Aircrafts: ARROW 2 )
Production A/

reference to report systom as listed
on I.B.M, Sheets for Engine Bay Structure.

on Hl rﬁt enve 1opes0 The variation
used has been omitted
tme as a fully approved fuel
is established,

Sheets of Weights & C.G.'s,




il
Date: March lst, 195&unatuic T oINS . Report # 7-0L00=3L Iss. 17
Aircraft: Arrow 2 S < S Sheet # 1-1

INTRODUCTION & WEIGHT CHANGES

The following is a Weight & C.G, Summary of the Arrow 2 Production Aircraft,
based on the latest Weight estimates available,

A1l Weight & C.G. Changes are relative to Issue 16 of February lst, 1958,

The early Arrow 2 Aircraft 25206 onwards will not be as this summary
designates, but will be flight test aircraft with Instrumentation, fAstra
Minus! or preproduction tra I Radar, Missile Pack trials and various
equipment Trial Installations., Weight Statements for these Aircraft will
be issued at a later date.

GENERAL: ~

a) Orenda PS 13 Engines comprise the Power Plant (l,500 1b each, brochure
“weight, excluding Nose Bullet and Input Frame.)

b) A package containing L "semi-submerged" Sparrow II Missiles (432 1b each)
forms the current Armament,

The Ro,Col, Astra I Radar System is installed., The basis for the weight
and C.G, breakdown is from the latest information received from R.Coh.,
dated October Lth, 1957, No Sparrow III Auxiliaries are carried in the

production aircraft,

Where later weights have been received from Minmheapolis-Honeywell these
have been incorporated. Allowances have also been added for the missile
firing system, junction boxes and some AVRO installed antennae,

Initially it was understood that the R.,Co,A. weight was for the complete
system installed; now, however, it sappears that only intercompartment
cables were allowed for by R.C.A, not junction boxes etc,

The Infra-red Tracker System seeker head is allowed for in its Fin Pod
location, (Total weight of installed system = 3,281,9 1b, including
missile actuation and firing systems.)

In addition to the above the Minneapolis-Honeywell M.H.Al Damping System
is installed,

Arrow 2 Aircraft 25206 to 25208, and some later Aircraft will have the
"Astra Minus" system (Navigational and Communication equipment only).

A considerable number of Arrow 1/parts, assemblies and equipment have now
been weighed., Where these weights apply to the Arrow 2 Aircraft, they
have been recorded in the Arrow 2 records.

On the I.B.M. Sheets in this report, immediately preceding the item title,
will be found a number varying from O to 100, This is the percentage
actual weight recorded in that report.




SECRET
Date: March 1lst, 1958 Report # 7-0L00=3l Isso 17
Aircraft: ARROW 2 Sheet # 1-2

Production

STRUCTURE WEIGHT (1b)

a) Wings:

Structure F/Spar { | = alterations to pivot

d estimates of

ng Weight Increase

Fin & Rudder

B
WA

Front Fuselage

Pilot’s Canopy = alterations to castings for MK 2 A/CQ
addition of -step L.HoSo
Navigator'!s Canopy - MK 2 production drawings now
estimated

Canopy Arches = miscellaneous production drawing
reissues on Rear Arch
h has window added and
r'] to hardware estimate
Lower Shear Panel - Miscellanecus minor drawing re-

uselage Increase

ing angles now Steel
production request
estimate to MK 2 schemes
e Increase
Duct, Bay Sta, |
Dive Brake Accommodations lrawing reissues, alter=
ations O nardware €UCo
Longerons & Joinbs since former Sta, 485" is now
led to the D.B., there has been some
,0 hardware etc. {see
, up™) o
miscellaneous changes to several
to production drawing reissues
ligible
Floating Duct )\ fully imated to production draw=
ings machined rings etc, increased in gauge
since scheme estimate was made,
Duct Bay Increase




S ECRET
Date: March 1lst, 1958 Report # 7-0L00=34 Iss. 17
Arcraft: ARROW 2 Sheet, # 1«»3
Production A/C

INTRODUCTION & WEIGHT CHANGES

l, STRUCTURE WEIGHT (1b)

f) Engine Bay Sta. 591.65"=7L2

With the exception of the Shroud this section has now
been entirely re-ec ted to production drawings.

Due to the advantages of conforming to the drawing
office fcall ug stem, for record pu: rposes the en-
tire weight reporting of this ction has also changed
(for details regarding I.B.M, listing etc. see Section 2)

Resulting weight changes are as followss

Inner lLongeron increases to top cap

No. 1 Engine Door structural increases

No, 2 Engine Door = structural increase excluding
the added section which weighs approx.
as before,

Addition of various diaphragms and miscellaneous
other changes

Engine Bay Increase

Rear Fuselage Sta, 7TL2.5 Aft,

No Weight Change.

Fuselage "Marry-Up"

Joint C.F, to D.B, MK 2 production drawings now
estimated c‘&raei due to Bulkhead Sta, 485"
now being assembled to Duct Bay Joints {see
section (e))

lluhe.'tfw "Marry-up" Decrease

TOTAL STRU
LANDING GEAR

Nose U/C Door & FPairing minor changes to door
structure for ground connectors etc added to fwd,
end of fairing
Main U/C Doors & Fairing redesign of spring housings
pivot door Jtahlilzini arm now included here

LANDING GEAR INCREASE

POWER PLANT & SERVICE

No Weight Change

FLYING CONTROLS GROUP

No Weight Change




Date: March lst, 1958
Aircrafts ARROW 2 ;
Production A/C

INTAODUCTION & WE

PLYING CONTROLS GROUP

In Aircraft # 25201 boos
aileron quadrant

These together with associated valves

for a weight increase
of boosters will have t
Hydraulic System butb 1
installation is yet ava

SECRET
Report # (=0400=3l I98.17
Sheet # 1-3a

\

GHT CHAN

1dded at the elevator and
friction within the system,

;, filters and piping account

b, Some similar system
he arrow 2 Flying Control
aining to details of the

probable weight increase will

\ircraft # 25201,




SECRET
Date: March 1lst, 1958 Report # 7-04,00-3l Iss. 17
Aircrafts ARROW 2 Sheet # 1<l

‘ Production A/C

INTRODUCTION & WEIGHT CHANGES

EQUIPMENT GROUP WEIGHT (1b)

Cabin Consoles = production drawing issue of L.H., Pilot's
Console.

Electric Cables = production drawing estimates of I/W Cables

Electrics D.B. I estimates of panels E 20

Electrics EoBo = addition of wiring on Nose Bullet
Radio & Radar Fixed f , amp, dehydrator,
sense ant isformer and flexible
waveguide and installabion in dorsal
Radio &Radar Removable - addition of J4 compass flux
valve
I.R, servo amp. - R.C.A. made error in
previous weight estimate
Cockpit Equipment = addition of map case in observer’'s
cockpit, escape ropes and frequency
card holders in both cockpits
Missile Pack Structure - previously no account was taken
of installation of hydraulic equipment
and routing of lines. Now numerous doublers
and stiffeners have besen added; resulting
in: Longitudinal Beams
Transverse Beams
Cable duct - added
Micro Switch Mountings - added
Hydraulic Equipment mounts - added
Misc., other changes
Missile Pack Mechanisms - production drawing estimates of
aft launcher
oill Al, packing rings at drag link
bearing housings
Flexible conduits added at drag links
and tie rods
Jack attachment bolts at upper end of
telescopic links now called uwp with
hydraulics

EQUIPMENT GROUP INCREASE

6. OPERATIONAL 10AD

Trapped Water - Specification Weight of water trapped
in evaporator is increased from 15 1b to
25 1b. Usable water remains unchanged at
260 1b,
OPERATIONAL LOAD INCREASE




SECRET
Date: March 1st, 1958 Report # 7-0L00-3L Iss., 17
Sheet # 15

Aircraft: ARROW 2
Production A/C

INTRODUCTION & WEIGHT CHANGES

SIMMARY

Weight Change = Aircraft Basic Weight
Structure + 76,27 1b.
Landing Gear - 8,62 1b,
Equipment 59 o

Weight Change = Operational Load

Trapped Water 10,00 1b

Weight Change Operational Weight Empty (A/C less fuel)

Issue 16 Issue 17

45,880,00 1b L6,0L1:,81 1b £ 16L.81 1b




SECRET
Date: March lst, 1958 Report # 7-000-3) Iss. 17
Aircraft: ARROW 2 Section 2

. Production A/C

DETATLED WEIGHT CHANGES WITH REFERENCE
TO REPORT SYSTEM AS LISTED ON I.B.M,
SHEETS FOR ENGINE BAY STRUCTURE

Due to the Design Office method of fcall-up' in panel sub-
assys. the weight recording system has been changed to
correspond.,

WEIGHT (1b)

Light Formers E. B, 110.41
Inner Longerons E, B, These items are 71,8l
Miscellaneous Items E.B. no longer con- - Dl 2
Structure at Engine Doors E.Bs sidered seperately 65,37
Service Access Doors E.B. and all these - 552
Outer Skins E.B, reports. have now 161,89
Intermediate Formers E.B. been DELETED 16,06
Panels at Engine Doors 110.83
Bottom Panel Aft. New reports intro- 16,10
Bottom Panel Centre duced in accord= 41,20
Bottom Panel Fwd, ance with the 7h.22
Side Panel Fuwd. drawing system 86.02
Side Panel Centre 7h.82
Side Panel Af% 7L .5l
Engine Access Doors - increased in size 28.69
Top Longerons - minor changes 0.23
Heavy Formers - some items transferred above 2.35
Bottom Longerons - Assy. hardware included here 16.58

il

+ 4+ + 4+ F + + 4+

$

Engine Bay Increase o 23.90




Date: March 1lst, 1958
Arcraft: ARROW 2
Production A/C

WEIGHT & C.G., SUMMARY

SECRREIL

Report # 7-0400=3l Iss. 17

Sheet # 3=1

DESCRIPTION

WELGHT
1b

H., ARM
ins.

V., ARM
ins,

STRUCTURE

Wings

Fin & Rudder

Fuselage = fwd, Sta. 255"
Sta. 255"=)85"
Sta. 4B5M1=591,65"
Stao. 591.65%=7h2.5
Sta. Th2.5" Af%,
Marry-Up

g
l
-
=

19, 133,15

566,73

137:36

~10,021.89
1,034 ,75
2,571.78
1,700,73
1,151,3h
1,57 .10
1,036,95
5160

BLZ.L5
75l .31
181,33
375,08
538,57
659,88
805.2L
1166689

1222
209,80
128,80
130,51
105,53
110,35
128,71
105,41

LANDING GEAR - RETRACTED

5. 580,25

487, 7L

134,02

Main Landing Gear

Main Gear Doors & Falrings
Nose lLanding Gear

Nose Gear Door & Fairing

1930 9k
287,98
333,60

2752

539,19
538.52
170,81
160,22

141,00
138,40
99,70
88,66

POWER PLANT & SERVICES

10,800.67

Giimhl

121,32

Engines & Accessories PS 13

Gear Box & Drives on Fuselage
Engine Controls

Gear Box Starter & Drives on Engine
Engine Nose Bullet (Orenda Supplied)
Fire Extinguishing System

Engine Mountings

Fuel System

9,186,785
281.8)
32.43
315,45
70,00
65,16
132.38
716,33

687,95
601,70
375.76
615,98
587,17
700,45
666,82
530,91

171,16
102,49
118,61
105,24
116,00
134,21
136,52
134,48

FLYING CONTROLS GROUP

1,792.80

683,95

150,43

Mechanical Flying Controls
Hydraulic Flying Controls

Ll .53
8L8,27

681—1- 069
683.13

18,25
131.72

EQUIPMENT FIXED AND REMOVABLE

8,925,185

333,27

[ 1iL.18

Instruments

Probe

Cockpit Pressure Sealing
Oxygen System

Cockpit Equipment
Ejector Seats

Air Conditioning System
Hydraulics Main System
Cockpit Insulation

Drag Chute

Electrical System

Low Pressure Pneumatics
Surface Finish

Intake De-icing Boots
Canopy Actuation

Cabin Consoles

Radar Door Actuation
MH 6l Damping System
Radio & Radar Removable
Radio & Radar Fixed
Sparrow Pack Structure
Sparrow Pack Mechanisms

L6.07
15,25
5,00
26007
6,00
339,06
856,00
610,81
T3
91,07
1,283.87
564,94
100,00
88,00
611,92
17,28
10,00
180,15
2,095,20
781,08
912,02
553,32

163,68
=23, 71
186,00
2l0,5L
187,50
20h.1t3
333049
540,22
187.48
786,68
L3k .9
121,96
591,52
195,82
221,99
17h.66
268,00
L71.27
209.73
238357
384,10
372,85

138,70
| 108,00

130,00

| 156.70

145,00
134,10
S Y
132,00
13,19
112,67
128,47
140,20
118,00
154,35
124,33
95000
135,69
108,59
1178l

98,16
sl

continuied°




S EC C R E Ll
Date: March lst, 1958
Aircraft: ARROW 2 i smeu # ’3.;,
Production A/C

. WEIGHT & C.G. SUMMARY

[ WEIGHT H, ARM |
ins, '

Equipment Fixed & Removable (Cont’d [
Sparrow Pack Hydraulics ' Lo 372:52 99,00
Sparrow Pack Wer‘tvom ¢s removable | 185,50 ] 331.91 100,00
Sparrow Pack Electr : Electronics fixed I 27 A 336 2l 110,00
Sparrow Pack Air Fu_.‘ tioning 5,21! 305,50 102,50
B U/C Up S Shli .83 128,55
ATRCRAFT BASIC WEIGHT 13,246 QS

, /e 1 5h7.06 | 121,85
USEFUL IDAD (less Fuel) — 12,798.76] 371.29 101,80
Crew o 3 |~ 390,00 | 194,00 136,50
0il | 138,97 636.92 110,57
Engine Fire Extinguishing Fluid { 25,00 | 730,00 129,00
Residual Fuel | 218,L0| 553.98 134,04
Missiles | 107?8000 %89029 88030
Oxygen Charge f 13,39 259,68 | 159,91 |
Water for Air Conditioning | 285,00| 267,91 131,56

' 53L.65 127

Operational Weight Lmpty 116,00 ,81
536,76 123,63
510,32 126,62

Operational Weight Empty ' 4l ,316,81

Less Missiles 512,51 125,01

i
-
{

Normal Combat Mission Fuels 117,490,00

| 1
Normal Combat Weight | 63,534,681 |

Half Combat Mission Fuel#
Combat Weight (half *
Mission Fuel)

Taximum Internal Fuel
(2,492 gal, at 7.8 1b/gal,) 51,85 Uih .16
536,79 132507

A/U.W, Maximum Internal Fuel

538,27 | 129,73

Maximum External Fuel (500 gal
@ 7.8 1bj/zal, + drop tank) \ ( 521,84 60,67
) 535,88 127,081

A, U,Wo Maximum Internal and
External Fuel 7 U/C D 537.27 125,52

NoBo 1) Aircraft Datum = 120" above an arbitrarily chosen ground line.
2) # Fuel weights in accordance with latest data issued by Aerodynamics
November 19th, 1957, Centres of Gravity have temporarily been
omitted until a fuel sequencing system is finally established,
. 3) With the increase of 165 1b in Operational Weight Empty the
Normal Combat Mission fuel has increased by a further 50 lb,
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. AYRO AIRCRAFT LTD.
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