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Introductory notes and 
explanations of Weight changeso 

Weight and CoGo Summary 

Horizontal C.G. Envelopes for 
Flight conditions with fuel 
proportioners usedo 

LBoM. Detail sheets of Weight 
and CoGo5 

Work has been canc elled on the fuel CoGo management system 
for Arrow 1 aircraft due to the satisfactory functioning 
of the proportioners. 



Air craft: .ARROW 1 

S E CRET 

Re-port: 7..,0400 =64 
I s ue 2 D A/C 25202 & 25203 

Date : 1 J unej 1958 s h"ee : 1-7 r I r::,, 
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The following is a weight & CoGo summary for the s econd and third Arrow 1 
Aircraft Nos 0 2520 2 & 252039 with J75P5 Engines , based on the l atest information 
availabl e o All weight and C.Go chang es are quoted rel ative t o 7..,0400-64 
Issue 1 of May lst 9 1956 0 

NDrE: 

1) This summary will not apply for A/C 25204 and 25205 which are to be used for 
full Astra I Trial i nstallations. 

2) After Phase I of t he f light test programme A/ C 25203 will be f i tted with 
a weapons pack trial i nstallation9 in lieu of t he i nstrument package 
i nstalled here. 

3) I n this summar y the Aircraft is ballasted such t hat the afto CoG • shall 
not exceed 31% M.AoC o - which is the theoret ical aft l irnit o 

GENERAL: 

a) 

b) 

Pratt and Whitney J75 P5 Engines comprise the Power Plant for A/c 0s 25202 
and 252030 (5850 lb each~ Pratt and Whitneys l atest brochure weight with their 
installation kitl> con.firmed by p & W actual weight r ecorded in engine 
inspection records) o 

The Instrument Package containing Flight I nstrum entation i s i nstalledo The 
Packages for A/ C1s 25201 to 25203 diff er fr om t hose f or A/c is 25204 and 
252050 

The weight recorded here is Flight Test Department 1s estimate of cable and 
instr uments . An actual wei ght will be obtained as soon as a compl ete pack 
i1> available o 

For early fli ghts the package will not have complete inst rumentation9 but 
ballast will be installed to exactly simulate the compl eted weight and 
CoG o 

A relatively detailed estimate of other proposed Flight Test Instal lations 
t hroughout the Ai rcraft has been madeo These installations amount to 
1457 lb (figure partially confirmed by actual weights of some cabl e assys). 

c ) In A/C 25201 Emergency Fire Protection~ l andi ng gear lowering etc o were 
installedo These ar e no longer necessary i n A7c is 25202 and 25203 and have 
been del eted f rom the weight r ecor ds o 

d) An Interim Radio & Radar System with Minneapolis-Honeywell MH64 Damping Sys t em 
is installedo Curr ently there is no Doppler or Tacan ins t alJa t ion, thour h 
space provision for future installation of Doppler , which i s not yet 
availabl e 9 is made o 
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Aircraft g ARROW 1 
A/C 25202 & 25203 

Date : 1 June » 1958 

GENERALg Cont 0d 

e) 

f') 

The Mk lA Tail.cones and Stinger are fittedo Actually it is doubtful if 
these will be available for the initial flights of A/C 252O2~ however9 
they will be retrofit as soon as availab.J.eo 

On A/C 25202» the s et of control surfaces modified structurally f or 11buzz­
damper 11 installation are fittedo The control boxes are already modified for 
all Mko 1 A/Co If it is decided +,c fit a t 1 1.al installation of the "buzz 
damper 11 system there will be the following additional wt to A/C 252020 o o o o o 

Buzz Damping Equipme~t +121.. .Lb 

This weight report incorporates the modified surfaces as on A/C 25202 9 

however 9 if A/C 25203 does not have a 11 bufz damper'' installation then the 
following cllanges ensue:= 

Elevators 
Ailerons 
Rudder 

~ lloO7 l.b 1A,.C 
= 1L68 l b .A,, C 
= 8"78 l b 

When the split control surfaces a.~e introduced this will entail a further 
weight increase 9 however 9 details of these ammendments to the des:4;n are not 
yet availableo 

g) Due to material substitutions and concessions introducted by Planning and 
Produc~ion Departments 9 there is a structural weigh~ penalty of 72 l b 
approxo This is all recorded in the structural weight breakdowno No account 
has been taken of variations on machinings etco nor of shop repa ir schemes ~ 
since it i& impossible to assess these 9 except where actual weights have 
been obtained.o Major repai..'t" schemes e.g,, ::ra::ked outer skin on Air Intakes 
have been assessed and recordedo 

h) Several weighings of A/c 25201 have been made and the results obta i ned show 
good agreement with the estimated weights fer the aircr afto However 9 at no 
time has it yE.t been possibl e to c,btain "• d.ty weight of the complete 
aircrafto 

A considerable number of actual weights Jf parts and components have been 
obtainedo Structural weights have checked within Oo5% of estimates of 
sub=assemblies etco Equiµnent (most of which is now actual weight) has 
shown a consitant i ncrease averaging about ll.% over manufacturerVs 
quotations or initial specification weights ( excluding Engines and Gear 
Boxes)o Proceeding the report titles on the loBoM o Tabulation sheets 9 will 
be found a number varying from O to 100» this is the percentage of actual 
weight recorded within the repo,-.+o 

A swnmary of actual weights obtained s l far is as follows~ -

Structure 72 0 32 % Power Plant 5 oO6 % 
Landing Gear 99 00C % Flying Controls 5 -1 .85 % 

i.eo 44 0 O~ % of the Basic Weight of C 2.52oio 
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Aircraft: ARROW 1 
A/C 25202 & 25203 

Date : 1 Junej 1958 

GENERAL: Cont I d 

SECR ET 

Re rt: 7-0400-64 
Issue 2 
Sh et : l~~ 

I J, 

j) The aircraft is ballasted such that the CoGo on a flight envelope (using 
fuel proportioners) does not travel aft of 31% MoAoC o 

k) No further wcrk is being proceeded with in the fuel management system for 
Arrow I Ai.rcraft o The fuel proportioners are functioning satisfactorily and 
it is not considered necessary to fit the fuel sequencing syst6llo 

lo STRUCTURE WEIGHT lb 

a) W3s 

No weight changes 

b) Fin & Rudder 

No weight changes 

c ) Fuselage Fwd Sta 255 ins 

Air Intakes - outer side skin was in 004 Mg , 
subsequent to supersonic flight this 
was found to be cracked" Repair scheme 
instituted 9 skin now o04Al, stringer 
sections changed9 backing angles 
added etc + 6042 

Crew 1 s Bulkheads = jack retraction bracket now 
stGel was aluminium self 
aligning bearing 

Fiont. Fuselage Increase 

d) Centre Fuselage Sta 255 - 485 ins 

No weight changeso 

e) Duct Bay Sta 485 - 591.65 ins 

No weight changeo 

f) Engine Bay Sta 591.65 - 742.5 ins 

No weight changeo 

g) Rear Fuselage Sta 74205 ins aft 

No weight changeo 

+ L98 

h) ~sel!:!.&e Joints 
No weight changeo TOT AL STRUCTURAL INCREASE + 8 ouO 
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Aircraft : ARROW 1 
A/C 25202 & 25203 

Ra~ott • 7-0400-64 
Issue "2.. 

Date : 1 June 9 1958 Sheet ~ 1-4 IJ::, 

2. LANDING GEAR 

Main Landing Gear = it has become necessary to fit modified 
brakes with l" thick discs. 

TOTAL LANDING GEAR INCREASE 

3. FOWER PLANT & SERVICES 

No weight change . 

4. FLYING CONTROLS GROUP 

No· weight change . 

5. EQ UI FMENT GROUP 

Interim Radio ~ Radar - Incor poration of actual weights of 
approx. 30% of complete system 

Tor AL EQUIPMENT GROUP INCREASE 

SUMMARY 

Weight Change - Aircraft Basic Weight 

Structure 
Landing Gear 
Equipment 

+ 8.40 
+ 52 .16 
-:- lo 34 

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

UNBALLASTED CONDITION 

Issue 1 Issue 2 

47 ~591.68 

WEIGHT lb 



SECRET 

Aircraft: ARROW 1 
A/C 25202 & 25203 

) Date : 1 June, 1958 

DESCRIPTION WKI:GHT lb H. ARM Vo ARM 
ins ins 

STRUCTURE 10 . 9720 71 5b)o30 137 o4b 
Wings 10 9 00J;Ol 643011 142.25 
Fin & Rudder 1~03406,3 754.84 209.36 
Fuselage Fwd Sta 255 ins 2~669092 181. 78 p8.17 

Sta 2551 - 485 ins lp670.,36 380. 23 130.70 
Sta 485 = 591.65 ins 1$010.63 533.81 104.49 
Sta 591.65 = 742.5 ins 1D437 047 660.98 107.30 
Sta 742.5 aft 912.38 807.53 128.96 
Fuselage Joints 54.31 462.81 104.25 

LANDING GEAR= RETRACTED 2.bbl.39 Lt.00 .. oo 13;>.0l 
Main Landing Gear 2~orn.57 ;>30.99 141.00 
Main Gear Doors & Fairings 282.34 537.60 138.37 
Nose Landing Gear 333.81 170.81 99.70 
Nose Gear Door & Fairing 26.67 161.77 88.25 
FOWER PLANT & SERVICES 13. 770.66 652.46 120.35 
Engines & AccessoriesJ75 PS 11»913.tll c_>b5.32 119.70 
Gear Box & Drives on Fuselage 276.70 6o3.71 103.24 
Gear Box & Starters on Engine 286080 589 .18 105.54 
Engine Controls 33.35 375.79 118.49 
Engine Nose Bullets 75.61 562 . 69 u5.11 
Fire Extinguishing System 65 .53 700.45 134.21 
Engine Mountings 206021 635.04 127 0 71 
Fuel System 912.65 537.27 135.48 
FLYING CONTRCLS GROUP 2.007017 b'J2.13 137. J.2 
Mechanical Flying Controls 952.b3 b75.92 147.,.59 
Hydraulic Flying Controls 1.054.54 630.64 127.67 
~UIFMENT FIXED & REMOVABLE 9.4:30.73 402.97 113.;>4 
Instruments 46.Ci7 lb3~btl 13tl. 70 
Probe 15.00 =38.14 108.00 
Cockpit Presrure Sealing 5.00 186.00 130.00 
Ejector Seats 342.94 204.50 134.11 
Oxygen Systen 22.40 252.82 156.03 
Air Conditioning System 822.07 339.45 134.46 
Surface Finish 100.00 591.52 140.20 
Cockpit Insulation lb.31 187.48 132.00 
Drag Chute 90.99 786.18 l43.17 
Low Pressure Pneumatics 54.65 433.30 129.37 
Electrical System li,126.18 415.86 112.91 
Intake Deicing Boots 88.oo 195.82 118.00 
Canopy Actuation 65.86 222.\)1 154.36 
Console Panels 17.45 174.76 124.34 
MR 64 Damping 99.08 450.83 140.34 
Interim Radio & Radar 648.68 342.JO 124.04 
Hydraulics Utility System 654.93 503.19 117 .65 
Nose u/c Door Actuation ( wheel 33.59 202.56 97.89 

extended) 
Instrtnnent Pack Structure 686.80 385.81 94.68 
Pack Instrumentation 3p048.oo 39t·.oo 95.oo 
Flight Test Installations 1.456. 73 48 .48 128.90 



Aircraft: ARROW 1 
A/C 25202 & 25203 

Date : 1 June 9 1958 

DES CRIPrION 

U/ C Up 
Air craft Basic Weight 

u/ c Down 
USEFUL LOAD l l ess fuel) 
Cr ew 
Eng. Fire Extinguisher Fluid 
Res i dual Fuel 
Oxygen Charge 
Wat er f or Air Conditioning 
Oil 
BALLAST 

U/ C Up 
Operational Wt . Empty 

u/ c Down 
Max. Interal Fuel \ 250t:i gals at 
7 .8 lb/gal) 

Gros:s Weight (Max. 
U/li Up 

Int. Fuel) 
u/c Down 

WEIGHT lb 

469670.66 

921.02 
390.00 

25.00 
218.40 
13.39 

140.00 
134. 23 
792.00 

48 9383 .68 

19'1562.00 

679945.68 

UI\J s EC R E T 

No 
R port: 7-0400-64 
I i!ts s ~ 2 
Shee{ -2 

H., ARM Vo ARM 
ins ins 
55bo7b 127 .42 

5580 93 123.83 
366. ')D 132 034 
.L'.14000 l 3bo00 
730 000 129.00 
553oS8 134 . 04 
259 .69 159.91 
268000 132000 
608.,.92 115.68 

t:il.J..t:il.J. llbo50 
545.41 127.33 

547.51 123 . 87 
540.99 144.09 

;144 • .1.4 1.32.16 

545 .63 129.69 

N.B . 1) A/C Datum= 120 ins above an arbit raril y chosen ground line. 

2) The above figures are for the -.ircraft in the BALLASTED 
condition :such that the aft. c.G. on the horizontal C.Go 
envelope, using fuel pr-~portioners, doe:s not exceed 31% 
MoA.C. ioe. 303 lb on Former Sta. 68.5 -.nd 489 lb on the 
Shear Panel. 

These figures are theoretical requirement s only and are 
not to be confused with full nose ballast normall y 
installed (1'1397 lb total). 

% MoA.C. 

30.22 

30.80 

29 . t:i7 

30. 28 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C. OF G BY FUNCTIONAL 
COMPON6 

PROJECT 

DESCRIPTION 
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EIGHT AND C. OF G BY FUNCTIONAL GROUP 
COMPONENT 
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/EIGHT AND C. OF G BY FUNCTIONAL GROUP REPORT NO . 
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