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Aircraft: Arrow 2 Report: 7-0400=85
A/GC 25207 - Issue 2 1
Date ¢ 1 November, 1958 Sheet ¢ 1=1

Introduction and Weight Changes

The following is the initial issue of a Weight & C.G. Summary for Arrow 2 A/C
25207 based on the latest information available.

In subsequent issues of this report all changes will be quoted relative to the
preceeding issue.

Notes

This Summary is for the Aircraft in the completed stage i.e. with full
Orenda Instrumentation fitted, for an estimate of the Aircraft for initial
flights see Appendix 1,

Generals

The primary role of A/C 25207 is that of a Flight Test Vehicle for Orenda
Engines Ltd, the engine installed in the right hand nacelle being heavily
instrumentated.

a) Power Plant will consist of two prototype - instrumentated PS 13
engines with weights as follows:s~

1. Left Hand 5245 1b )
2, Right Hand 5346 1b)

The above weights are based on Orenda-Avro letter AWS/SAW Dated
October 7th, 1958,

Basic engine weight L799 1b.

o
~—

Landing Gear Arrow 24 Main Landing Gear is fitted.

Electrical System will consist of only one alternator and drive consequently
the constant speed drive together with piping and
wiring and alternator have been removed from the R.H.
Engine.

«Q
R

d) Partial Electronics System as defined in report 72/ATREQ/13/2-7 of
October 1958 is installed.

e) Damping System MH 6L is fitted.

f) Flight Test Instrumentation can be considered as two parts viz,

1. Orenda Equipment. comprising Pressure logger, compensators etc.
- in Radar Nosej Control Fanels and instruments in
cockpits; Transducer hot-box, amplifiers, oxygen
bottle ete. in C.F.

2, Avro Installations consisting of structural provisions for mounting the
above equipment; piping from E.H. Engine to

Radar Nose; and thermo-couple, instrumentation and
control wiring from forward areas to R.H, Engine
disconnect at Sta. 591.65 in.

The estimated weight of the complete system is 1786 1b,
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Adrcraft: Arrow 2 Reports 7-0400-85
A/C 25207 Issue ¢ 1
Date ¢ 1 November, 1958 Sheet ¢ 1=2

Generals (Cont'd)

£)

h)
i)

J/

Contid

Tt should be noted that for the initial flights the Orenda Equipment
(793 1b) will not be fitted.

Pack Instrumentation The weight of equipment and wiring is estimated to
be 112 1b, Assuming the empty pack weight to be
692 1b it will be necessary to ballast the pack
with 2060 Ib so that the pack complete is 3894 1b.
This is necessary since the Orenda Equipment
installed in the Radar Nose precludes the mounting
in that area of ballast required to maintain the
C.G. of the A{C within the defined limitg,

The Additional Fire Protection as installed in A/C 25206 is not required,

Prevision for Tailcone Plugs are installed.

Where actual weights of Arrow 1 parts that apply to Arrow 2 Aircraft
have been obtained, these welghts have been recorded in Arrow 2 records,
Some weights of Arrow 2 Parts have also been obtained on the I.B.M.
sheets contained in this report, preceeding the item will be found a
nunber varying from O =100, This is the percentage actual weight
recorded in the relevant item.
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AMrcraft: Arrow 2 Report: 7=0400-85
A/C 25207 - Issue ¢ 1
Date ¢ 1 November, 1958 Sheet ¢ 2=1

Weight & CeG Summary for Orenda Flight Testing

Description Weight Ho Arm Vo Arm
1b ins ins
ETructure 15,257, 7 | 566,95 137020
Wings 10;032:01 642,79 142,18
Fin and Rudder 1,030,954 75k .65 209,00
fuselage Fwd Sta. 255 ins 2,605 .3k 18k .49 128,61
Sta, 255 = L85 ins 1,715.90 375,75 129,89
Sta. L85 - 591,65 ins 1,169,60 | 538,70 105,52
Stae 591,65 = 7h2.5 ins QBT o020 659,72 110,61
Sta. 7h2.5 in - Aft 1,084.25 | 807,90 129.11
"Marry-Up" 113,10 | L68.39 109,67
Tanding Gear - Retracted 2,007 .90 191,66 135,31
Main Landing Gear 255036 R 1539023 141,00
Main Gear Doors & Fairings 287,98 538,52 138,40
Nose ‘anding Gear 333,81 170,81 99,70
INose Gear Door & Fairing 27 .52 162,22 88,66
Power Plant & Services 11,979,20 | 676.46 121,51
Engine Bare (PS13) Instrumented prototype) | 9,598.00 690,57 AR
Engine Accessories (Inlet Frame etc) 1,05,05 68k .30 121,70
Engine Instrumentation 663,00 690,00 121,25
Engine Controls 32,32 | 379,90 11719
Gear Box & Drives on Fuselage 291,87 608,57 103,28
Gear Box & Starter on Engine 76,73 601,97 113,57
Fire Extinguisher System - Basic 73058 686,35 131,21
Engine Mountings 75.39 671,91 1,52
Fuel System 763,26 529,78 135,19
Flying Controls Group 1,965.90L 652,80 138,2]
Mechanical Flying Controls 958,L0 677,70 17,62
Hydraulic Flying Controls 1,007,50 629,19 129,32
Equipment Fixed & Removable 9,905.17 | 353,18 Tizol
Instruments 3,61 L6 252 138,92
Prabe 14,86 ~301,07 108,00
Cockpit Pressure Sealing 5,00 186,00 130,00
Oxygen System 2116 259,40 156,88
Cabin Consoles 17,68 175,29 1249
Ejector Seats 32,9 200;,50 134,11
Air Conditioning System 874,00 | 339,80 135,32
Cockpit Insulation 14,31 |  187.L48 132,00
Hydraulic Ytility System 641,33 198,85 118,15
Mechanical Door Stops Main U/C Doors 3,02 516,00 120,00
Drag Chute 91.07 786,68 143,19
Electrical System 1,149,69 L22,12 112,8l
Low Pressure Pneumatics 50,08 39L,66 126,02
Surface Finigh 100,00 591,52 140,20
Intake De-icing Boots 88,00 195,82 118,00
Canopy Actuation 6,92 221,99 154435
MH 6l Damping System 99,08 150,83 1)043L
Partial Electronics System 613,10 348,11 120,48
Instrument Pack Structure 692,00 38l,86 93,56
Pack Instrumentation (+ ballast) 3,202,00 370,99 98,00
Flight Test Installations 1,786,02 230,82 115,37
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Aircrafts: Arrow 2 Report: 7-0400=85
A/C 25207 Issue : 1
Date ¢ 1 November, 1958 Sheet & 2=2
Description Weight H. Arm V. Arm M,A.C,
1b ins ins
Trapped Fuel 213,80 Cl8.26 1,79
Ballast - = -
] U/C Up SLB.L3 127,18
Aircraft Basic Weight 46,129.83
E U/C Down 550,79 123,96
Useful lLoad (less usable fuel) 1,099.52 368,51 131,59
Crew 390,00 191.00 136,50
Engine Fire Ext Fluid 25.00 730,00 129.00
0il 159.13 638.98 110.86
Residual Fuel 287 .00 508,.1); 135.33
Oxygen 13,39 259,68 159,91
Water for Air Conditioning 225,00 267.91 131,56
‘ U/C Up oLl .29 127,87 29,91
Operational Weight Empty 47,229.35
. U/C Down Sli6.5h 1201 30.53
Max, Int. Fuel (21,55 gals @ 7,8 Ib/gal] 19,116,00 | 52,36 111,29
N U/C Up 503,73 132,60 29.75
Gross Weight (Max. Int., Fuel) 664375435
U/C Down 545.32 129,95 30,20
Vax, Bxt. Fuel (500 gals @ 7.8 1b gal
+ drop tank 7 242,36 520,32 60.79
U/C Up 502,32 128.29 29.37
Max, Gross Weight (Int + Ext Fuel) 70,617.71
. U/C Down 5L3.83 125.81 29.79

N.B, Aircraft Datum = 120 ins above an arbitrary chosen ground line
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Aireraft: Arrow 2 Report: 7-01400=85
A/C 25207 | Issue s 1
Date s 1 November, 1958 ‘ Sheet ¢ 3-1
Appendix 1
Introduction

This appendix is to cover the condition of A/C 25207 for initial flights,

All weight changes are quoted relative to the completed aircraft as defined in the
main text of this report.

Changes Applicable for Initial Flights of A/C 25207

1, Structure No weight change.

2, Landing Gear No weight change.

3, Power Plant & Services

Engine Instrumentation deletion of vibration slip ring, wiring
and piping aft of Sta 591,65 on R.H. Engine -101.00

Constant Speed Drives on Engine R.H. C.S.U, fitted + 76,72
Total Power Plant Decrease - 24,28

li. Flying Controls Group No weight change.

5, Equipment Fixed and Removable

Electrics Engine Bay R.H. Alternator Added + 87,00

Flight Test Installations Orenda supplied units not installed =793.37
Pack Instrumentation Telemetry and ballast plus empty pack

maintained at approx. 3900 1b by + 6,00

Total Equipment Group Decrease =700,37

6. Trapped Fuel No weight change.
7. Ballast +887,00
8, Useful Load

FEngine & Access. Gear Box 0il Trapped add oil for R.H. C.S.U, + 2,87

Total Useful Load Increase +000 .81

R
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Aircraft: Arrow 2 Report: 7-0400=85
A/C 25207 Issue ¢ 1
Date ¢ 1 November, 1958 Sheet : 3=2
Summary

Weight Change - Aircraft Basic Weight

Power Plant = ol 28
Equipment - 700,37
Ballast 4 887,00
Total + 162,35

Weight Change Operational Weight Empty

Completed A/C Early Flights

L7,229.35 17.39L.57 + 165,22 1b
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Arrow 2

Reports 7-0400-8
A/C 25207 §z2u2t2 1 e
Date 1 November, 1958 Sheet s 3=k
Description | Weight H, Arm V., Arm M. A.C.
1b ins ins %
213,80 548,26 11,79
i T 87,00 | 100,00 111,00
] J/U Up "’,05 12706
pireraft Basic wejgm : 16,292,18 P 3
C Down i 11! 123,85
ak Lua Z 195% ugable fml = *S

1,102.39 | 369,12 131,54
390,00 191,00 136,50

En{gine Fire Ext, Fluid 25,00 730,00 129,00
0il 5 ) 162,00 638,31 110,89
Residual Fuel 287,00 508,1L 135,33
Oxygen 13,39 259,68 159,91
H:itea for Air Cor ‘@t‘:}“l. g 225,00 267,91 131,56

) T/C Up SLI,65 | 127.1L 30.01
Operational Weig Em;:t,y L7 ,39L.57
. C Down 5146692 12),,03 30,6k
Max, int Puel (‘”2433” 7als @ 7,8 Ib/gal)| 19,116,00 | 5L2.30 141,29
& " U/C Up 513,99 132,50 29003
iross Weight (Max, Int, Fuel) 66,540,57
. U/C Down 516,61 129,86 30,28
Max, Rxt. Fuel (500 gal i
hdrop bank 0 | 212,36 520,32 60,79

U/C Up ) S54L2.57 128,20 294l

Max, Gross Weight (Int + Ext., Fuel) 70,782,93
e . UCPowm o L 5kl .09 125,72 29.86
NoBo 1, Adrcraft Datum 120 ins gbove an arbitrarily chosen ground line,

Adreraft is ballasted with 887 I1b at H.A, = 100 ins such that the
aft C.G, on a typical flight envelope, ewcluding any effects of
fuel sequencing (see note on sheet L-2) does not exceed 31% M,A.C.
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H2ight & 0.0, Summary for Initial Flight (Orenda Units not Installed)

Pescrip Weight Ho Arm Vo Arm
e b ins ins
- e J9.O57.7L [ 586,95 | 137.20
e 10,032,401 eh2.79 K318
fin and Rudder » 1,030,94 75k .65 209,00
Fuse lo Sta, 255 ins 2,605,3L | 18l.49 128,61

255 = 185 ins 5 715,50 375.75 129.89
Stae L85 = 591,65 ins 1,169.60 | 538,70 105,52
tas 591065 = 742,5 ins 1,5¥6,20 659,72 110,61
P (4eso dIn - Ut 1,08l,.25 00790 129,11
I 43,10 1168,3 109,67
2,807.98 i 66 1“50,,A -
= z 2,158,67 '"?3?04 3 T II.o0TTT T

Main G:a* D“.‘ rs & L_‘J_xg'» 287,98 538,52 138,40
Nose Landing Geax 333,81 A7e 8 9970
Nose Gear Dor“ r & Fairi 27,52 | 162,22 J8 66
PT.95L.07 [ B75.57 1

(PSI3) {instrumentated prototype§ 9,598,00 | EQOOLL( =
Ene ¢ ries (Inlet Frame etc) 405,05 68L.30

E Instrumentation 562,00 690,00

E

ngine Controls 32,32 179,90
Gear Box & Drives cn F uselage 291,87 608,57
Gear Bc Starter on Engine 153,45 601,97
Svmtm - basic 73.58 686,35
75039 671.91
- | /6)026
e T R ““""3:,’ oL
i 9 1() E»[+
1,007 050

Equ " Y 0L, 80_
Tnstruments e ]
Probe

Cockpit Pressure Sealing

Oxygen System

Cabin Consoles

Ejector Seat

Air Conditioning System

Cockpit Insulation

Bydraulic Utility System

Mechanical Door Stops Main U/C Doors

Drag Chute

Electrical System

Low Pressure Pneumatics

Surfa e ’"1|¢>1 100700
Intake D@xI" Bcotbs 88,00
u’m Py | at.ior 6li.92
VH 6l Damp ng System 99,08
Pa; dal Electronics System 613,40
Instrument Fack Structure 692,00
ack Instrumentation (+ ballast) 3,208.,00

ht Test Installations 1 992,65 }
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