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Aircraft• Arrow 2 
A/C 25206 

Date 1 October, 1958 

I ntroduction & Weight Chanr;es 

The following is a Weight and C.G. Summary for Arrow 2 Aircraft No . 25206 9 based 
on the latest wei ght estimates available . All Weight and C.G . changes are relative 
to issue 1 9 of t his report, dated Sept emb er 1st, 1958. 

~: 

1. This swmnary is for the Aircraft as at first fl i ht . Future changes eg 
possible fitment of Weapons Pack etc . will be de;lt with as Fli<;ht Test 
Statements at the applicable time , if required . 

2. This statement is applicable to Aircraft 25206 only . 

General: 

a) Orenda PS 13 Engines comprise the Power Plant. These will be early 
production versions~ weight 4835 lb each, ref. Orenda Engines Ltd. letter 
AWS/SAW dated August 21 , 1958 . 

b) An Instrument package containing Flight Test Instrumerrtation is install ed. 

Only a preliminary estimate of the c ontents cf the pack is yet avail able, however 
the pack will be weighed se0arately pr ior to flight and ooJJ.asted i f necessary, 
to compensate for equipment shortages . 

A reasonably detailed estimate of other Flight Test Installations throughout the 
Aircraft has been made, these amount to 517 lb. 

c) "Partial Astra'' is fitted in this and some other early Mk 2 Aircraft. This 
c.,omprises Navigational and Communication equipment only. 

Minneap:;:_i,-Honeywell MH 64 Damping System is also installed . 

d) For early flights of A/C 25206 additional emergency fire extinguishi.ng 
equipment will be installed. 

e) 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 ~ Some weights 
of Arrow 2 parts have also been obtained. 

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 . 

To increase the long range capa':Jilities. of the Aircraft tailcone plugs have been 
introduced to restri.ct the exhaust area. Provision for carrying these plugs 9 which 
ar jettisonable, will be made on all Mk 2 A/C. The plug may be installed for any 
mission, ,ut would probably be jettisoned prior to combat. It is only recorded in 
thus re1,ort for a ferrying mission. 

f) This issue incorporates a Lucas-Rotax Electrical Fower System and the Westing~ 
house components have been deleted. 



Aircraft : Arrow 2 
A/c 25206 

Date 1 October, 1958 

~ • :::,., ,. uct.ure 

Structure Aft. of Rear Spar - deletion of shear plates and shear 
bl ocks 

Dorsal Fairings - incorporation of actual weights 
Rib 10 - Actual weight obtained 

Wing Weight Deer~ 

b) Fin and Rudder - deletion of hin~e bracket ror damper 
additiinal hardware and orac'cets 
addition seal for L/E & dorsal fairing brackets 

Fin and Rudder Weight Increase 

c) Fuselage Fwd Sta 255 i1_1s 

Cockpit Formers - addition of f l yi ng controls a1.d :;lectrical pick 
up brackets. 

Top Longerons F .F. - addition brackets and hardware 
Windscreen - addition fibre glass glare shield 
Pilots Canopy - addition of brackets 
Navigators Canopy~ addition of hardware 

Front Fuselage Increase 

d) Centre Fuselage Sta 255 - 485 ins 

No weight change. 

e) Duct Bay Sta 485 - 591.65 ins 

Lower Forward Side Panels - addition of clips and hardware 
Centre Panel Fwd ~ relative to Prod. A/C access door not hinged 

deletion of fuel vent 

f) Engine Bay Sta 591.65 - 742.5 ins 

[') Rear Fuselage Sta 742.5 in aft 

Duct Bay Decrease 

No weight change . 

Outer Skins - add:i±j_on of pulley support for para. brake controls 
and hardware 

Tailcones ~ addition of skin stiffeners 
addition of conduit and clips for electrics 

Centre Struct ,r. Sti.nger - addition of seal and door lock indication 

h) Fuselage Joints 
Rear Fuselage I ncrease 

'eight lb 

- === 

+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

0.36 
1.02 
0.94 

2.32 
, "¥ 

2.03 
1.07 
1.13 

0.34 

1.37 

2.01 
1.46 
0.53 
0.21 

5.58 

o.44 

1.05 

0. 61 

0.79 
1.43 
1.98 
0.26 
4.4·5 

Joint Duct Bay to Engine Bay -
Design change addition of heat 

addition of grounding pad & hardware+ 
exchanger mourrtings previously omitte:3:t-__ ...,,,,....,,.... 

Fuselage Joints I ncrease+ 
Total Structural Increase -+--.....;..::c-



Aircraft· Arrow 2 
A/C 2r"206 

Date 1 October , 1958 

2. Landing Gear Weight lb 

Main Gear - Design chang e heavy wheel a ss6llblies now incoq,orated + 16 . 00 -----
Total Landing Gear I ncrease _+ __ 1_6_._o_o_ 

3. Po,-mr l lant and Services 
p.S. 13 Engines 

a) I roquois En,:i.ne - incorporated at 4835 l b each 
b) Structur e - deletion of en~ine restrictor fla s 

addition of mi~or brackets and hardware 

+ 

+ 
c) I nlet Frame R, Nose Bullet - incorporation of Orerrla estimate 
d ) Power Take-off Gear Box - previous weight assumed identical instal­

lation as for J75 cnr;ines - now only gear -
box to adapt dia. ·onal dl'ivc shaft is 
required ref . Or enda . 

e ) Air Restrictor - Previously considered as an Avro Supplied item 
and included in Struct - now Ore1da supplied . 

f) Pnewnatic Starter - Orenda quotes target wei ~ht (23.0 lb) 
g) Anti-Icing Lines ) 
h) Alternator Support ) 
j) Alternator Drive Shaft ) 
k) Tacho . Generator ) 
1) L.P. Hi~h Temp . Tacho. ) 
m) Installation Constant 

No previous ~11cwance 

Orenda Quotations 

·LvcG - both G.E. and Sundstrand quote 
70.0 l b each . 

n) Installation C.S.U. Oil Lines - first prod. dwg estimate 

Accessories 'J-ear Boxes on Fuselage - first prod. dwg . estimate 
Starters and Gear Boxes on Engines see para. (d) above. 

Total Power Plant Decrease 

4. Flying Controls Group 

Flying Controls Hyd . I/W - return1 lines now steel (CST 162 ) were 

+ 

+ 

+ 

+ 

10.00 
2.50 
1.46 

28 . 00 

79 .55 

20.00 

1.00 

14.00 

8 . 00 

7. 
l 

2.06 

5.80 

alluminum alloy ( CST 136) Pressure lines + 17. 24 
increased in wall thickness now CST 136 
were CST 135, 

Flying Controls Hyd . o/w - Arrow 1 filters (steel) now fitted were + 12.90 
Arrow 2 alluminum alloy. 
Return lines now steel were all um. alloy ) + 1. 70 
Pressure l ines increase wall thickness ) 

Fly in Cont. r 1y 1 • Fin - filter element retainer now steel was al. a]lcy + 
return lines now steel pressure lines increase 
in wall thickness + 1.16 

The above cha11fes necessitated by Stress requirements ref. Assigrrrnent 
r 74Ho63, 

rotal Fl ying Controls Ig,crea~ 



Aircraft: Arrnw 2 
A/ C 2_5206 

Date • 1 Uc~ober , 1950 2 
Shed : 1 - ~ 

~. Equipment Fixed and Lt ..movable Weight lb 

Oxygen SystGn - first prcd. estimate. ~uanti ty r;auge duplica+,cd is 
error alrcad;J included in Panel E22 Electrics Fr ont 
Fuselage 

Converter act . wt . 12 . 33 was based on Ar-ro-u 1 part 
(16~ 00) 

Ai:' ~onditio~ng System - addition of cockpit silencer~ 
Utility Ryu , -'ront Fuse. ~ incorpo.ati n cf eL1ui . pi in,; of the 

Nose u/c Door Sequenc1ng 
Fose U/C Door Sequ~ncin l- cL •· this r 0rt is ow carcellcd Sl"e ax) 

The large wei ·ht deer ase ( -17. 24 lb) _;_ the two ccmbine, 
rei:;crt is due to de~i n refinem,·nt.o md "nterrati n inte 
basic Utj lity Hydraulic Systei, . Pr vio 1 l::t an Arrow 1 
11 lash~up 1i allowanc~ wa,._, carried. 

+ 

+ 

Hine.screen D l'listin--; - first prod. estimate - delt"tion of cable allcwance 
now contained in Electri. s Cables 

Ele.::trics C .ntre Fus. - d si n chan addition o" 3 01 'ire, Detection 
Controls Unit~ and resiutor to Panel E .5 + 

.wlect . Duct Tlay - Decrease in clip1--in 
Desi 0 n chan c •• incorpor'l.ted Lucas-Rotax Power 
syst"' instca,1 of We' tin 0usv. ransformer 
Rce:tlfier Unit 16). lb 1.fr. + _,) was 196 l b 
( m.fr . . uot ) . 

:.acct. En • Bay - de i, c :c addition o~· 2 of1' curr nt transf orr1er 
(Lue,as-1otax) + 

Electr.i.c-s ,line; ~ first production estimate 
ilectrics 1 ar F 1 • •· ,ic'di+ion of cli,_ in, for cal-Jles associated uith 

tai.1.cone j..,lug jettison circuit,· + 
R' cct T ailc- ,n Flu" J e+ .iscn - new r 0 -t incorporates equipment and 

wirin~ for actuation and indication 
circ1its forth xplosivc bolts 

1. 24 

3. 67 
9. 91 

9.76 
27 .00 

2. 38 

_5 . 46 
1.41 

32 .00 

31 . 11 
====----~ 

o w h c' ,ir, '~. 

7 . L-, eful Load 

& • t Ace • J~ar Bex O 1 - ar..1itio o. separPte oil rye-~ for const,•nt + 2J . 04 
units 

To 1.l U l"ful Loa'l In _r,~ --.... --.,,, 
SU!-uARY 

W • '.t Cr1.n.·e ·'Airc.:-aft Basic Wei (ht 

Lanr,.1n ]~ar 

PJW r p::_ nt 

·-+7J..i. 'i5 ~ 

+ 16 .00 
- _5.80 
+ 33.68 
- ...,1.11 

F::_y;_rif' Cortrols 
Equ .pm .nt 

Total -;··,-,("32 lbs 
~il:.:...::i....;...._:::.;;_:_~..;;:.._UJp~c~r~a=t~i~o~n=a.t.=' . ....:.:.w~ei~·~:_t=-::-L_,~p~t~_-:::-O~p_e_r_at_i_·o_n_ai" __ L __ c_•a.G._· _I_n_c_r_o_a_s_e-....23.~ 

Issue 2 
45,°0b:7 6 



Aircr'l.ft• Arrow 2 
A/C 25206 

Date l October, 1958 

~eight 8 C.G. Summary 

Description Weight lb H. Arm ins V 
Structure 19 21 .10 13.;....c.,.~--1 
Wings 10 j 3 • 79 . 3 14 
Fin and Rudder ljo30.94 754.65 209.00 
Fuselafe Fwd Sta 255 ins 2 

9 
6ol • 20 l Rl • r,4 l?f.l. 61 

Sta 255' - L.81;'. ins 1. 715 0 L 3 37S. 1;.. 1 • 10 
Sta 485 - 591.6 ins 1~15 .,J 53"1.~6 ... 05.b( 
Sta 591.65 ~ 742.5 ins lj576.20 659.72 110.61 
Sta 742.5 in aft 1 9 041.27 80b.98 129.18 
11
Marry-U 11 49.94 483.56 107 .06 

Main Landing Gear 2
9
1 • 7 141.00 

}lain Gear Doors ?L Fairings 287 .98 5J8.$2 1J8.)..0 
Ma ... n Landinr, Gear 333.81 170.81 99. 70 
Ncse Gear Door & Fa:irin 27 .52 162.22 88.66 
Powe.,. Plant & Services 11 0,92 7 • 1 1. 79 
i.;ng1nes lare-·1·'"' S,a-,;l-,:J----------+--',9;.

9
:..;.:;7Q""'.,;.;Q;..;0:__-+-_,;.;..9Q;;..

0

::.;:.::::, 7:__ __ 4,...:l:;.:2;;;:l;,;:,
0

.:_21:.,.__--I 

Ewrne Accessories (Inlet Frame etc) 388.05 683.99 121. 73 
Engrn Instrumentation (Orenda supplied) _oo.oo 690.00 i21.25 
Engine Controls 32.32 379.90 J.17 .49 
Gear Box Drives on Fuselage 2"1.87 6o8.57 103 . 28 
Gear Bex & Starter on Engine i5 6o1.~7 113-57 
Fire Ex:tinguisher System basic 73.58 686.35 131.21 
Engine Mountings 75.39 671.91 l.1.il.52 
Fuel Syste.'11 763. 26 29. 78 135 .19 
F:,,;l~i...;ng=;:C~o-nt.,r~o--.;l-s"""'.G:;-r-::o=u:----------+-,1"""'.9;;-?';:r-.-;,:9r---l-" 13 • 24 
:MPchanica1 FlyiI]f Controls 9 • 7. 2 
}'~ra.ul:ic Fl i Controls l 007 .50 .19 129.32 
~2l~rrt-. Fixed and Removable 7 39. 3 7. 2 1 • 
Instruments Jl.J.. 1 7. 2 13 .92 
Pr oe 15.25 ~·23.71 108.00 
Co ';;:pit PrAssure Sealing 5.00 186.00 lJ0.00 
C'-7• 1 P~1 Sys em 21.16 259 .Uo 156.88 
Clbin Consc'les 17.28 174.66 124.33 
Ejector Seats 342.94 204.50 134.ll 
A,..,. 00nditionin& System 874.00 339.80 135.32 
C kp1t Insulation 14.31 187.48 132.00 
Hydrauljc Ut1lity System 641.33 498.85 118.15 
: echnical Door Stops Main u/c Doors 3.02 516.00 120.00 
Antl,skid cJn~rols system 37.68 480.00 113.97 
ra,:, Chute 91.07 786.68 l43.19 

:1 dncal Sy..,t~m 1 9 2J5.29 L33.94 11J.C7 
1 T-:r s.31.1.re .n-,eumat.ic,s c;o.08 394.66 126.02 

u,.face Fim ~h 100.00 591.52 l.1.i0.20 
: take De J.cin/ Boots 88.oo 195.82 118.oc 
Canopy Actuation 64.92 221.99 154.35 
r1H 64 Damping System 99.08 450.83 140. '14 
Partial Astra System 689.00 343.65 118.32 
Ir. trument Pack Structure 692.00 384.86 G<.~6 
Pa~kin,;+rumentation lj726.oo 393.40 9~.Y 
FlL •r.t "', Insta, lations 517 .oo 499.27 lJ0.4 
Ar: ~ tiondl ~ire Protectio_n ________ ,___1_8_0..;... 6_1_-..:..-c::3.;..9_8-'-. 8..,;7 ___ _,,_ 108. 6.3 



Aircraft 

Date 

Arrow 2 
A/C 25206 

1 October 9 1958 

Weight lb V. Arm ins MAC. % 

UC Up 
Aircraft Basic Weight 

u/c Down 
Useful Load Less usable fuel 
Crew 

2 3. 

Engine Fire Ext. Fluid 25.00 
Oil 162.00 
Oxygen 13.39 

67 .60 125.05 
130 • .30 
13 • 0 
12 9 .oo 
l.L0.89 
1_59.91 

Water for Air Conditioning 285.00 

@-:iJisT --------;,;,,;-~----t-....:1=~9.:..:7 •:..=0.:.0-+--....:;;::,::..:.;~--+~~:..,. 
U;C Up 

730.00 
638.31 
259.68 
267.91 131.56 

1 .oo 
12 • l 

Operaticnal Weight Empty 
ujc Down 

Max .Internal Fuel ( 2491 gals @ 7. 
lb/gal) 

uic p 
Gross Height (Max. Int. Fuel) 

u/c Down 
Max External Fuel T 00 gal. ~ 7. 
lb/gal drop tank) 
Tailcones Plugs 

u p 
r-r~. Gross Weight (Int. +Ext Fuel) 
_ _ u/c Down 

2.52.00 128.60 

126.29 

N.B. 1. A1.rcraft datum "" 120 in above arbitrar.i.ly chos n rr:und line. 

29. 7 

30.52 

9. 

30.J..4 

JO. 3. 

2. Aircraft is ballasted with 1597 lbs at H.A. ~ 100 ir0 such that the 
aft C .G. on a typical flight"° enve.Lope 9 ev le n '1" <-:L ects of 
fuel sequencing (see note on sheet i) d0ea not ~d 31%} .A.C. 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

P ROJECT Arrov 2 

DESCRIPTION 

I) 

1 1T1 A 

l. t L f_ l _l_, _ ~ _ _ 

- - -- - ----,_ 

WEIGHT AND C. OF G BY FUNCTIONAL GROUP 
COMPONENT 

K I I I i 

>\ •~ J f A ) I I G 

COMP 
REFE RE N C E N O NO 

t -t 
l O 1 t) 0 0 • • 
11Ji 0 001 6 4 
l O 1 
1 '-o 1 
t O 1 
-l - 1 -

--r 
1 1 O 

~ ' 

___J_ 

4 ' l 0. 
4flJvr 
41, CJ 
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10 
lO 
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10 
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1. {) 
1 0 
'fu 
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l O 4f 
1 0 41 0 
,--+-u 4 Dr.> 

+ 

t 

WEIG H T 

J 

4 

1 

• 1 l 
- l iJQ'/ 

1 !) 1 

H ARM V AR M 



WEIGHT AND C. OF G BY FUNCTIONAL GROUP REPORT NO . - 2 
COMPONENT 

S HEET h :t.o 1r; • COMP . 
REFERENCE NO NO W E IG H T H ARM V ARM H MO ME NT V. MOMENT 

+ -~~ v -
• + 

-+ hS-~: • 
1 0 1 ') C 

+ <.. -zcJ 101+ 

, /I L 1 0 
1 '.1> 1 
1_ 1 
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,, 

l f- A I ) I '~ G 

+ 

' 6 • 
-14t37:6 

l • 
1 G 3 6 r j? ) 

--z,n-, r- ., • 
+ t I I 

6 51 9--:,l,---i 1 

+ • 
• 

u 
() 

~trrn-~-g ,. 137 ~9 
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A VRO AIRCRAFT LTD . 
MALTON , O NT. 

FUNCTIONAL GROUP 
WEIGHT AND C. OF G BY COMPONENT 

PROJECT _ _ __ _ 

D ESC R IPT I O N 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C. OF G BY FUNCTIONAL GROUP 
COMPONENT 

PROJECT ____ _ 

DESCRIPTION 

r, I~ 1} ll p 

RADAR NO~E S TRUCTURE 
I< A DO P t 
RA.OAR NO~t. STkll<'TURE. t: A 
t'<AOAH ll'O~t stRUCI UP E R W 

---------

----- --

fls' ONT F U~f:.LAf:E 8 T 1~HCTUHE 
- ~N f f" 

COCKPIT FOfdltRS 
l. O W E H l O N G t:-inJ~ f 

J1 TOP LQN(, [RON~ f F 
no NOSE O C' '-'OPPORI S I H 

C H E W P U L k. H [ /I n S 
--.-re---.-or-c.---nR~•~~~t.- A~u--c:~,~A-1-z~a~-- - -- --

au 1\1-l(Ar <'TA .d5b 
CUCK P 11 FI otJF - - - - -
SHfAP PANEL t•E L O~ ~A 

--S M I SC S T klJ u Ff 
LOW(R &HfAR ~A~~L 

7~7-. NOP Y 11 '-< C ~ t ,;; 
58 WI NO SCRFEN 

C £ t.. "f R E F U ~ E L A G E:: s T rl 11 C T U H f 
SKIN C F 

5 fJU I KHEAL c-r1, 4Hb 
--ro l O N G t H O N ~ C F 

8 T R H E I O L O E f~ L O 4 e, E. H rJ N S 
ACCfSS DOOR 

Ffw U r,O~.'::>Al FA I R I N 
OEF L EC I OP qfift[IT ___ _ 
OOPSAL OVEH i;ut.t TANK 
P r. l: K '' I G '' l P. TI C I OR E 
S E /I L I f'i (, P I ~ ':> I L t •~ f\ v 
~ 

ARA L't.N T RAY HOOi-
F OSELAGF. FOE.I lA NR 
DUCT C F 
fQOIPf✓-E BAY S I PJr:tORE 

DUCT BA Y STRUCTUHf 

COMP 
REFERENCE NO N O 

.:>01000f 

-+- ---+ 

.) 

4 
4 
4 
4 

4 

;g ~. ,r 

~0~00 4 
j 'U~ 4 

t 
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