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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., All changes quoted herein are
relative to issue 2 of this report dated lst, December, 1958.

Note:

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.

General:

The primary role of A/C 25207 is that of a Flight Test Vehicle for Orenda
Engines Itd., 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:-

1, Left Hand 5245 Ib ) pagic engine weight 4799 Ib.
2. Right Hand 5346 1b ) - ¢
The above weights are based on Orenda-Avro letter AWS/SAWQ dated
October 7th, 1958,

b) Landing Gear Arrow 2A Main landing gear is fitted.

¢) BElectrical 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 B.H. Engine.

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

e) Damping System MH 64 is fitted.

£) Flight Test Instrumentation can be considered as two parts vize

1. Orenda Equipment comprising Pressure Logger, compensators etc. in
Radar Nose; Control Panels and instruments in
cockpits; transducer hot-=box, amplifiers oxygen
bottle etc. in C.F.

2, Avro Installations consisting of structural provisions for mounting
the above equipment; piping from R.H. Engine to
Radar Nose; and thermo-~couple; instrumentation and
control wiring from forward areas to R.H, Engine
discomnect at Sta. 591.65 in,

The estimated weight of the complete system is 1794 1b, It should be
noted that for the initial flights the Orenda Equipment (790 1b) will
not be fitted,
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g) Pack Instrumentation The weight of equipment and wiring is estimated to

h)
i)
3)

be 1142 1b. Assuming the empty pack weight to be

692 1b. it will be necessary to ballast the pack

with 2060 1b. so that the pack complete is 3894 Ib.
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 limits.

Th® additional Fire Protection as installed in 4/C 25206 is not required.

Provision for Tailcone Plugs deleted as per R.Co.A.F letter $36=38-105-15,

Where actual weights of Arrow 1 parts that apply to Arrow 2 Aircraft have
been obtained, these weights have been recorded in Arrow 2 records, Some
welghts 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 numb er
varying from O - 100, This is the percentage actual weight recorded in the
relevant item.
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1, Structure

Weight b
a) Wings No weight change,
b) Fin and Rudder No weight change,
¢) Fuselage Fwd Sta, 255 ins
Cockpit Formers re-estimated + 0,04
Air Intakes re~estimated = 0,90

Total Front Fuselage Decrese = 0,86

d) Centre Fuselage Sta 255 = If85 ins No weight change.

e) Duct Bay Sta. i85 = 591,65 ins

Skins Duct Bayg Shroud beam now part of Duct Bay was previously + 1, 39
included with Engine Shroud,

Total Duct Bay Increase + 139
f) Engine Bay Sta 591.65 = 742,5 ins
Engine Shroud incorporation of minor changes + 0,26
Engine Access Door incorporation of minor changes + 0,03
Hegvy Formers increase in "V" struts + 0,26
Total Engine Bay Increase + 0,55
g) Rear Fuselage Sta 7h2.5 in aft
Stinger increased due to material substitutions + 0,39
Remov., Engine Doors actual weights obtained + 2.7
Total Rear Fuselage Increase + 2,86
h) Fuselage Joints No weight change
Total Structure Increase +  3,9h
= S s S e ) b= s )
2, Landing Gear
Nose U/C Door reme':t:lmated + 0,05
Main U/C Doors & Fairings Assign XTLol297 - Locking of Pivot
Door incorporated + 5,21

Total Landing Gear Increase + 5,26

3. Power Plant & Services No weight change,

Lo Flying Controls No weight change.
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5. Equipmont Fixed and Removable Weight 1b
Damping System = Addition of Command Signal Converter + 10,00
Electrical System = Re-estimated = 3,01
Brake Parachute - agctual welght of Arrow 1 chute obtained iy 5079
Air Conditioning =Increase due to act, weight of heat * 5807

exchanger + 15,86

Increase due to act, weight of shut off

valves + 0,50

Increase due to under-estimate of

flexible metal joints (CSJ 106 + 27,88

75859)

Increase due to under-estimate

of ducts + 3.59

Increase due to Assign X7L-h070 + 8.99

(Radar & Cockpit Temp.Control) iz

Increase due to misc changes #0085 5
Total Equipment Group Increase +_69.36

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

Surmary

Weight Change = Aircraft Basic Weight

Structure + 3.9
Landing Gear + 5,26
Equipment + 69,36
Total 18056

Issue 2 Lssue 3

L7,28L.00 L47,362,96 + 78,56
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Weight & C.G. Summary for Orenda Flight Testing
Description Weight 1b | H. Arm ins | V. Arm ins
Structure 19,303.30 | 56721 137.26
wings 10,050,688 | 02,93 142,17
P anee 1,030,94 | 7565 209,00
Fuselage Fwd Sta. 255 ins 2,606,38 18ly.72 128,60
Sta. 255 = L85 ins 1,715.90 | 375.75 129,89
Sta. U85 = 591,65 ins 1,170.88 | 538.79 105,55
Sta. 591.65 - 742.5 ins 1,597.61 | 659.27 111,67
Sta. Th2.5 in aft 1,087.73 807,83 129,06
Marry-Up" 13,18 | L67.77 109,70
fanding Gear - Retracted 2,813.2L | [)1,0L 135 .31
fain ‘anding Gear “2,158.67 | 539.23 1,1.00
fain Gear Doors & Fairings 293019 539039 138,30
Nose “anding Gear 333,81 | 170.81 99,70
Nose Gear Door & Fairing 27,57 162,25 88,68
Power Plant & Services 11,979.20 | 670.10 171,81
Engine Bare (PS13) (Instrumented Prototype)| 9,598.00 690 .47 T2l 20
Engine Accessories (Inlet Frame etc) 405,05 68ly,30 121,70
Frngine Instrumentation 663,00 690,00 12125
Engine Controls 500 379,90 117,49
ear Box & Drives on Fuselage 291,87 608,57 103,28
lear Box & Starter on Engine 76,73 601.97 113,57
Fire Extinguisher System - Basic 73,58 686,35 13121
Engine Mountings 75439 671,91 11,52
fuel System 763,26 529,78 135,19
flying Controls Group 1,565,202 655 460 138,07
Mechanical Flying Controls 95841 67710 147 .62
Hydraulic Flying Controls 1,006.78 63l .67 128,97
Equipment Fixed & Removable . 9,988,068 353,21 112,22
nstruments T | 3LL6L | 167.52 138,92
Probe 14,86 =3)1.07 108,00
Cockpit Pressure Sealing 5,00 186,00 130,00
Oxygen System 21,16 259,40 156,88
Cabin Consoles 17,68 175529 12L..49
Ejector Seats 32,9 | 204,50 13431
Air Conditioning System 923,0L 345 .07 135.66
Cockpit Insulation 1,31 187.48 132,00
Hydraulic Utility System 656,12 | L98.91 117.95
Mechanical Door Stops Main U/C Door 3,02 516,00 120,00
Drag Chute 96,26 786,06 13,2,
Electrical System 1,138.59 H15o3 1 112,28
Low Pressure Pneumatics 50,08 39L.66 126,02
Surface Finish 00,00 572.83 139,57
In-take De-icing Boots 88,00 195,82 118,00
Canopy Actuation 63052 209,61 15403k
MH 6L Damping System 109,08 | 158,82 139,39
Partial Electronics System 622,50 { 34,6.83 120,1)
Instrument Pack Structure 692,00 38084 93.56
Pack Instrumentation ( + Ballast) 3,202,00 370.99 98,00
Flight Test Installations 119390 232,30 115,30
Trapped Fuel 213,80 518,26 1,79
Ballast - = = -
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Description Weight H. Arm V, Arm | M.A.C.
| ! 1b ins ins %
i _U/CTp o15.30 12719
Wircraft Basic Weight u6,263. 4l
, U/C Down 550,69 123,98
feel il Toad (Less usable fuel) 1,099,.52 | 368,51 1301359
Crew , 390,00 [ 19L.00 | 136,50
Fngine Fire Ext. Fluid 25.00 | 730,00 129,00
pil 159,13 | 638,98 110,86
Residual Fuel 287,00 | 508,14 135.33
Dxyzen 13.39 | 259,68 159,91
Water for Air Conditioning 206,00 | 267.91 131,56
T U/C Up SLL; .20 127,88 29,89
bpera“oional Weight Empt L7,362,96
U/C Down 516,46 124,16 |30.51
L Int. Fuel (2455 pals @ 7.8 1b/gal) 19,1046,00 | 5L2,30 141,29
U/C Up 503,67 132,60 29,704
ross Weight (Max. Int. Fuel) 66,508,96
U/C Down 545,28 129,95 30,19
Max. fxto. ruel (500 gals @ 7.8 Ib/gal #
irop tank) Lo2h2.36] 520,32 60,79
77¢C Up Sh2.27 128,29 29.86
fax, Gross Weight (Int + Ext. Fuel) 70,751.32
U/C Down 543,78 125,80 | 29.77

N.B. Aircraft Datum = 120 in. above an arbitrary chosen ground line.
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Appendix At

Intxoductigg

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

weight changes are quoted relative to the complete aircraft as defined in the
main text of this report,

Change Aoplicable for Initial Flights of A/C 25207

1. Structure No Weight change, Weight 1b
2., Eiggénv 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

. 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 - 789,69
Pack Instrumentation Telemetry and ballast plus empty pack

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

Total Equipmeht Group Decrease - 696,69

7. Ballast i,§12°98

8, Useful Load

Engine & Access. Gear Box Oil Trapped add ¢il for R.H. C.S.U. + 2,87
Total Useful Load Increase + 2,87
_Summary

Weight Change = Aircraft Basic Weight

Power Plant = 24,28
Equipment, - 696,69

Ballast + 872,00
Total + 151,03

Weight Change Operational Weight Empty

Complete A/C Early Flights

147,513.99 47,362.96 £ 151,03 I

R TN

.




CONFIDENTIAL
N . e i
Alrcralts: J:-I/:SOV; 30’ l;.())k.'( te l ))_LJO-s 35

A0 5]

Date ¢ 1 January, 1959 Cheﬁﬂc{.ﬁse!

i
R i
Weight & C.G, Swmmary for Initial Flight (Orenda Units not Installed)
Pescription SR Weight 1b H. Arm ins
ptructure 19,303,30 | 567.2L
Wings 10,050,068 62,93
i and Hudder 1,030.9h | 75k.65
Ffuselage Fwd. Sta. 255 ins 2,606,38 18,72
Sta. 255 - L85 ins 1,715.90 | 375.75
Sta, L85 - 591,65 ins 1,170.88 | 538,79
Sta, 591065 = 742,5 ins 1,597.61 | 659.27
Sta, Th2,5 in Aft 1,087.73 | 807.83
"Marry-Up" aa 43,18 | L67.77
Landing Gear - Refracted 2,813.2 | L91.0L
Main hmhn* 1eay 2, 158,67 £39,23
Main Gear Doors & Fairings 293,19 539439
Nose Landing Gear 333,81 170,81
Nose Gear Door & Fairing 27 57 162,25
Power ngnt & Services 11,950,952 67507
[fngine Pare (P513) (Instrumentated Protdtype) | 9,598000 690147
Fngine Accessories (Inlet Frame Etc.) “1,05,05 681,30
Fngine Instrumentation 562,00 690,00
fngine Controls 32532 379,90
fear Box & Drives on Fuselage 291,87 608,57
ffear Box & Starter on Engine 153,45 601,97
Fire Extinguisher System - Basic 73,58 686,35
Engine Mountings 75,39 671.91
fuel System 763,26 | 529,78
Flying Controls Group 1,065,22 | 055,00
Mechanical Flying Control 958,04 67710
fiydraulics Flying Control — 1,006,%8 631,67
Equ;pmen‘b W:L,{ed and Removable 94291..99 381100
_nstrument 3L .61 167 .52
Probe 1,86 =3l1,07
Cockpit Pressure Sealing 5 00 186,00
Dxygen Syst ‘5 259,40
Dabin Consoles 175,29
Fjector Seats 20l .50
jir Conditioning System 245,07
Cockpit Insulation X 187 .48
Hydraulic Utility System 656,12 498,91
fechanical Door Stops Main U/C Door 3,02} 516,00
Drag Chute 96,26 786,06
Flectrical System 1,225,59 127 Ly
Low Pressure Pneumatics 50,08 | 394036
Burface Finish 100,00 572.8
ntake De-icing Boots 88,00 19 908?
Canopy Actuation 63052 209,61
MH 6l Damping System 109,08 458,82
Partial Electronics System 622,50 346,83
Instrument Pack Structure 692,00 38l.,8]
Pack Instrumentation (+ ballast) 3,208,00 389,50
F;_li ht Test Installations __A___‘_“_____»__F},OOLLOZE J,g 73
ed Fuel _ ) ."1 » 20
TETT AR T | 1100200
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AVRO AIRCRAFT LTD. FUNCTIONAL GROUF
MALTON, ONT. WEIGHT AND C. OF G BY COMPONENT

BROIECT
| il T \orwpl o
} DESCRIPTION REFERENCE NO 5 | WEIGHT . ARM

| TUTAL TUSBSELAGE CceoLp 30 0Q 000 !
|

r RADAR NODSE STRUCTURE | 301000 ,
I RADOME . I 301000151 159 | 39921
o2 RADAR b S TRUCYT URE { A l 30 110080 7 )“;'U Ol 1
| @8 RADAIT OS¢t TRUCTURE 2 [ 301 0@ 381 16449 95321
} o | ! 1
| T281T7
| | | |
! FRONT FUSELAGE 8TRUCTU j 02000 |
SKINR F F ) | 50 200/ 1"» ‘ B26419296|1
OCKPIT FORMERS | 302000252 10728182571
LOWER | £ ¥ FoOoF 502000 3|52 | 68 3718 4
s 1 TOP i © G T ONCS F b 510 0045 1894 711943 0|1
6 NOSE U C SUPPORT TRUC T 502000 ! 33432104
CRE B UL {tEADS 310 210 00 5| » 13224/20 ‘
] BULKPWEAD STA 120 30 % 075 3110(12000[1
; BULKHEAD 8TA 25 3020008(5 10921255 ,
CUCKPIT FLOOR - 5 0 0 0 9| 58 81(176
HE A P A l ELOW A Y G M 30 )01 O)& 205723870
3 WMTBC TRUCTURE ¥ F 30200115 1600|18¢ i 44
LOWE i £ A 2 A £ L 2| G Q01 | 21 41 3 25
| €2 TANUOPY AERCHE " 30 013 B3 5 3%«
| 58 WIN BCRET { ) 1 0 Bl B S RS e P
, i | | ‘, |
CENTRE FUSELAGE ST CTURE : 00
K1 £ F 310 IO 15 4 21
I FGREERS C 1 L) - 3 3| i B7 2
I E HE & ) 4 1 y O { L I 12 O
€6 LUORNGET k- F I 370 10 4| 14
5 T 3 E 1 . £ i 0 i s ) &5 4 ¢
IADAR ACCERES DooR 5/ 00 6|5 4 1 TG
F W) O i A} i i 1 { ‘ 5 O 00 | P Y 1l
DEFLECTOR fEL T 50 310 00 95 « 204583373
b oOR l Hv ¥ k! T4 ) O b 310 L4 s 471 8 5/4 1
B PACK TG STRUCTURI | 30 115 22802 ¢
SEALING MISSILE BAY | 303001254 1
- 17 ) { f ’ 30 3001 3 121637
ARAMENT AY HOOF ) 1 124323
FUSEL ACI F i T ANF [ 30 ) 1 26 4 ) 9 4§
pBUCT ¥ i 1 y 4 31 a7 5 )
EQUIPVMEHNT { v FTRyGCTUS [ 303001754 50 50
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