


Ref : 
Date: 

To.~ 
From: 

Subject: 

A VR0 AIRCRAFT LIMIT ED 
INTER-DY-------- -- ··---- ··-·-· 

_5289/11/J 
1 November~ 1958 
See Distribution 

Classification cancelled/ changed to ______ __ y nc_l _a ss__if_t<::.d 

By authority oL AVRO Arm:" De~}.-:s .s __ ~-~. ---~oard 

Date 28 Jul 87 

Signoture .. _ ~~f:-/-·::_·_·_·:.·.·:::· ... , _Co_::Chai rp_E:,r son 

Unit/ Rank/ Appol,ntment.. ...... .D.STS .... 3. . . .. .. .. ... . ,. 

E.F. Burnett - Weight Supervisor 
.A:rrow 2 - A/C 25206 Weight & C.G. SllJ)]JTlary Report : 7-0400-82 Issue 3 

Attached is a copy of Weight and c.G. Summary, Report: 7-0400-82 
Issue 3 for your retention. 

This report will be revised and issued monthly until an actual 
weighing of the aircraft has been obtained. 

EFB/ag 
cc: Messrs. J.C. Floyd F. 

R.N. Lindley w. 
c. v. Lindow J. 
F.P. Mitchell s. 
T. Higgins A. 
B.c. Alford T. 
D.N. Seard D. 
R. Marshall c. 

E.F. Burnett 

Brame 
:Czerwinski 
Lucas J 
Kwiatkowski 
Cornish 
Roberts 
Wade 
Marshall 

7d C t 

C ~ \~ 

(fur<> -~{\ 
.r·,,11··~ 

--- -

w. Potocki 
A. Crust 
(6 copies 
A. Buley 
D. Inglis 
D. Moore 
R. Cairns 

• ;,< 

R.C.A.F.) 



Aircraft: Arrow 2 
A/C 25206 

Date l November, 1958 

Sheet 

1-1 to 1-4 

2-1 to 2-2 

3-1 

4-1 to 4- 15 

Report: 7-0400-82 
Issue: 3 

• Classification cancelled / changed to ... 11.nclassifi.ed 
By autho ty f /\VRQ Ar;rnw Declas.Eit.f, .)3Q.?r:.d. ... 

Dote 28 Jul . 8.7 .. 
Siano e . ,t d,a/J.. ....... (£_ 
Unit I Rank / Appolllt. er,.( 

Content 

, Co-Chairperson 

DSIS 3 

Introductory notes and explanations 
of weight changes relative to Mk 2 
A/C 25206 defined in Weight Report 
7-0400-82 Issue 2. 

Weight and C .G. Summary 

Horizontal C.G. Plot showing basic 
fixed points on flight envelope for 
ballasted Aircraft. The possible 
variations of C.G. with fuel used have 
been om!itted until such time as a 
fully approved fuel sequencing is 
established. 

I.B.M . detail sheets of Weights and 
C.G. 1 s. 



Aircraft : Arrow 2 
A/C 25206 

Report : 7-0400-82 
Issue 3 

Date l Novernb er j 1958 Sheet : 1- 1 

I ntroduction and Weight Changes 

The following is a weight and CoG. summary for Arrow 2 Aircraft No. 252061 
based on the latest weight estimates availab le 0 All weight and C.G. changes 
are relative to issue 2 of this report dated October l st

1 
1958 . 

Note: 

1. This summary is for the Aircraft as at first flight. Future changes 
e.g. possible fitment of Weapons Pack etc. will be dealt with as 
Flight Test Statements at the applicable time, if required. 

2. This statement is app ·· i :::able "'~ Aircraft 25206 only o 

Generah 

a ) Orenda FS 13 Engines comprise the Power Plant . These will be early 
production versions 9 weight 4835 lb eachj ref. Orenda Engines Ltd. 
letter AWS/SAW dated 9 August 21 9 1958. 

b) An Instrument package containing Flight Test I nstrumentation with 
an approximate weight complete of 3100 lbs is installed. 

c) 

d) 

e) 

A detailed estimate of Flight Test Installations within the airframe 
has been made. This amounts to 624 lb including Auto-Obs erver. 

A Partial Electronics System is installed as defined by Report : 
72/ AIR"Fr),/13/2-7, dated October, 1958. 

Minneapolis-Honeywell MH 64 Damping System is incorporated. 

For early flights of A/C 25206 additional emergency fire 
extinguishing equipment will be installed. 

Where actual weights of Arrow 1 parts that apply to Arrow 2 Aircraft 
have been obtai ned9 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 1 i mmediatel y preceeding the item title 
will be found a number varying from Oto 100 . This is the percentage 
actual wei ght recorded in the relevant item. 



Aircraft : Arrow 2 
A/C 25206 
1 Novemberj 1958 

Report: 7-0400- 82 
Issue 3 

Date 

1. Structure 

Inner Wing Spars- actual weights incorporated 

1) Front Spar inb 1d (2 x 2.9) 
2) Misc. 2.25 ) 

Centre Line Joints - actual weights incorporated 
Stru t Pick-Up Fittings 
structure for Main u/c 
Ribs 1 = 9 

Sheet : 1-2 

Win~ Weight Decrease 

b) Fin & Rudder 

No Weight change 

c) Fuselage Fwd, of Sta, 255 ins 

Radar Nose Structure - deletion of Astra shockrnounts (-9.00) 
add misc . items for improving cooling 
(+ 1.27) 

Crew Bulkheads - add. brackets for pick-up of aileron servo 
and feel~ trim and booster 

Shear Panel below Nav 1 s Arch. mod to temp controller mounting 
Cockoit Formers - add. misc. brackets for air ocnd. & controls 
Misc: items F.F. =add.brackets for mounting panels 9 controls 

control lines and toe guards 

Front Fuselage Increase 

d) Centre Fuselage Sta, 255 - 485 ins 

weight lb 

+ 8.05 

+ 
-+ 
+ 

+ 

+ 

8,19 
4.24 
0. 98 
1.02 

6.]_8 

797~ 

1.61 
0.31 
1.61 

5.34 

1.14 

Fuselage Fuel Tank .. re-estimate - refinement of hardware 0.21 
Structure below Lower Longeron - add, of accelerometer brackets + 0,51 
Dorsal Fairing over Fuel Tank - add. pick-ups for air cond . 

exhaust cover + 0.47 

£_entre Fuselage Increase o. 77 

e) Duct Bay Sta. 485 = 591.65 ins 

Lower Panels Aft D .B. - actual wt. of exhaust ducts +2 .• 06 
additional brackets +0,86 + 2.92 

Heat &c'ianger Mountings new report was included in Joint 
D ,13. to E.B, see Fuselage Joints 

Duct Bay Increase 



Aircraft ~ 

Dat e 

Arrow 2 
A/C 25206 
1 November~ 1958 

Report: 7-0400- 82 
Issue 3 
Sheet : 1-3 

1. Structure (Cont 1d) 

f) Engine Bay Sta. 591.65 - 742.5 ins 

No Weight Change 

g) Rear Fuselage Sta . 742 .5 in - aft 

Removable Nacelles R.F. (Tailcone) Assign X74.4158 introduces 
repair scheme which adds two new 
formers per side to prevent skin 
buckling 

h) Fuselage J oints 

Joi nt Duct Bay to Engine Bay add~ electrics mtg. channel 

2. Landing Gear 

(+ 0. 21) heat exchanger mountings 
now deleted see new report under 
Duct Bay Structure (- 1.05) 

Fuselage Joints Decr1'ase 

Total Structural Increas e 

Main Landine; Gear - MK 1A gear with light brakes now fitted to 
A/C 25206, Mk 2 was previously i ncorporated 

Total Landing Gea.i:,__£ecreas,;; 

3. Power Plant & Services 

Gear Boxes & Drives on Engine - Increase of 3.5 lb each in weight 
of Constant Speed Drives 

Total Pcwer Plant & Services Increase 

4. Flying Controls Group 

No weight change. 

5. Equipment Fixed and Removable 

Probe - incorporation of manufacturer's estimate 
Cabin Consoles - add. brackets for Nav 0s foot guard 
Windscreen Demisting - target weight of system transformer 

increased due to failure on vibration 
Flight Test Installations - add. of gyro & accelerometer mounting 

in dorsal area (+26 .71) 
add of Auto Observer (+80.l7) 

Weight lb 

+ 42 .98 

6.84 

6. 84 

+ 41.64 lb 
P t 

- 100. 00 

- 100 .00 
™. 77:"SIP 

+ 7. 00 

+ 7.00 

0. 39 
+ 0.40 

+ L40 

+ 106. 88 



Aircraft: Arrow 2 
A/ C 25206 

Date 1 Noveniber, 1958 

Report : 7-0400-82 
Issu e 3 
Sheet : 1-4 

5. Equioment Fixed and Removable ( Cont Id) 

Pack I nstrumentation incorporation of Flight Test Estimation of 
equipment and ballast for earl y f lights 

~ Parti al Electronics - Electronic system ammended t o agree with 
report 72/ AIRW/J,3/2/7, Octob er, 1958. 

Anti skid controls system deleted 

Total Equipment Gro up Increas e 

~ Title change was 11 Partial Astra11 

6. Trapped Fuel 

No weight change. 

7. Useful Load 

Addition of Residual Fuel 

8. Ballast 

Issue 2 

Summary 

Weight Change - Aircraft Ba s ic Weight 

Structure 
Landing Gear 
Power Plant 
Equipment 
Ballast 

Total 

+ 41.64 
100.00 

+ 7.00 
+ 677 .01 
+ 12294.00 

+ 1:919.65 

Weight Change Operational Weight Empty 

Useful Load 
Water for Air Cond:::f:,iomng reduc;ed by :

1
,,6

9
0
7 Ballast deleted now part of Basic We~ght / 

Residual Fuel added + 287 

Total 

Issue 3 

Weight lb 

+ 682.00 

- 75 . 60 
- 3'( .68 

+ 677 .01 

+ 287.00 

+1294.00 

45, 756.76 + 549 .65 



Aircraft : A:rrow 2 
Report: 7-0400-82 A/c 25206 
Issue 3 Date 1 November 9 1958 Sheet : 2-1 

Weight & C.G. Summary 

escription 
H. Arm S.M.C . 

rue ure 137~0 r/J..ngs 2.1 in & Rudder 1~030.94 754.65 209 000 uselage Fwd Sta 255 . ins 29605.34 184.49 128. 61 
Sta 255 - 485 ins 1,715.90 3 75 0 75 129.89 
Sta 485 ~ 591.65 ins 19169 .60 538 . 70 105 .52 
Sta 591. 65 - 742.S ins 1,576.20 659.72 110.6] 
Sta 742.S ins aft 19084.25 807 .90 129 .11 11Marr =U n 68.39 109.67 

nding Gear Retracted 13 .10 
ain ding Gear 

0 0 
aln Gear Doors & Fairings 287.98 538.52 138.40 ose Landing Gear 3JJ.81 170 . 81 99.70 
ose Gear Door & Fai,:ri 2 2 88 .. 66 
ower Plant & Services 11 121. 7 

ine Bare PS13 9 121.21 
ngine Access. (Inlet Frame Etc) 388.05 683.99 121.73 
ngine Instrumentation (Orenda Supplied) 100.00 690.00 121.25 
ngine Controls 32.32 379.90 117.49 
ear Box & Drive on Fuselage 29L87 608 .57 103. 28 
ear Box & Starter on Engine 153.45 6o1.97 113 .57 
ire Erlinguisher System B<l,sic 73.58 686.35 131.21 
ngine Mountings 75.39 671.91 141.52 
uel System 6 8 135.19 
1 ing Control Grou 1 2. 13 0 

echanica Fly, ng Controls . 77. 70 7. 2 
ydraulic Flying Controls 1 007 .so 629.19 129 .32 
ui ent Fixed~ Removable 21. 39 . 1 llJ .13 

Instruments 3 . 1 1 7. 2 13 .92 
Probe 14.86 -34.07 108.00 
ockpit 1"ressure Sealing s.oo 186.00 lJ0 . 00 
xygen System 21.16 259 .40 156.88 
abin Consoles 17 .68 175.29 12)-1-.49 

Ejector Seats 342 .94 204.50 lJL .11 
Conditioning System 874 .00 339. 80 135 .32 

ockpit Insulation 14 .31 187.li8 132.00 
ydraulic Utility Syst~,.lll 641.33 498.85 118.15 

1echanical Door Stops Main u/c Doors '1.02 516.oo 120 .00 
rag Chute 91.07 786.68 143 .19 
lectrical System 19236,69 I ).67 UJ.06 l 

ow Pressure Pneumatics so.08 ,91,i . 66 126.0;:: 
'urface Finish 100.00 591.52 140 . 20 
ntake De- icing Boots 88.oo 195.82 118.00 
anopy Actuation 64.92 221.99 154 . 35 

64 Damping System 99 .08 450 . 81 140.34 
Partial Electronics 613 .40 348.n 120 .48 
Instrument Pack Structure 692.00 384. 86 9~ .56 
Pack Instrumentation 2,408.00 382.28 95 .00 
light Test Installations 623.88 479.34 128.48 
ditional Fire Protection 180 . 61 398 . 87 108 . 63 



Aircraft: Arrow 2 
A/C 25206 

Date 1 Novemberj 1958 

)escription 

~ranned Fuel 
allast 

U/C Up 
~ rcraft Basic Weight 

u/c Down 
Jseful Load (. less usable fuel) 
~rew 
l<:ngine Fire Ext. Fluid 
)il 

'tesidual Fuel 
Jxygen 
Nater for Air Conditioning 

U/C Up 
Jperational Weight Empty 

u/c Down 
'laX. I nternal Fuel (. 245':l gals @ 

.8 lb/gals) 
U/C Up 

bross Wt. (Max. Internal Fuel) 
u/c Down 

Max. ~ >:ternal Fuel (.500 gal ~ 
7.8 lb/gal + drop tank 

UjC Up 
•lax. Gross Wt . (Int. & Ext. Fuel) 

u/c Down 

Weight 
lb 

213.tl0 
1.294.00 

45,i204.02 

1.102.39 
390.00 

25 .oo 
162.00 
287.00 
13 . 39 

215 .oo 

46j306.4l 

19.146.oo 

659452.41 

4,242.36 

699694. 77 

.C Q NY I i, :g.:t,rcpr,,[-A I 

H. Arm 
ins 
SLttl .2b 
100.00 
549 .02 

551.20 
J69 .12 
194.00 
730.00 
638.31 
508 .14 
259.68 
267.91 
544.74 

546.87 

542 .36 
544.04 

545.55 

520.32 
542 .bO 

544.0l 

Report g 7-0400-82 
Issue 3-
Sheet : 2-2 

v. Arm M.A.C. 
i ns % 
Jli.l.79 
llli.00 
12tl.16 

124 .51 
131. 5h 
136.50 
129.00 
po .89 
135.33 
159.91 
131.56 
12tl .24 30.04 

124.68 30.63 

144.29 
132.93 29.tl4 

130 .42 30.26 

6o.79 
12tJ.54 29.45 

126.18 29.84 

N .B. l. Aircraft Datum "' 120 in above an arbitrarily chosen ground line. 

2. Aircraft, is ballasted with 1294 lb at Sta. 100 in such that the aft 
c.G. on a typical flight envelope (see sheet 3) does not exceed 
31% M.A.C. 
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A VRO AIRCRAFT L T D . 
MALTON, ONT, 

P ROJEc-A!:!:OW 2 A/C 25206 

WEIGHT AND c. OF G BY FUNCTIONAL GROUF 
COMPONENT 

COMP, 
DESCRIPT I ON REFERENCE N O N O W EIGHT H ARM V 

TOTAL W I NG GROUP 1 '0 0 0 010 0 

OUTER W I NG 
100 OUTER W I NG SK I NS 

1--"1--'o"---"'o_.,__P____.:cO':-----:=-S __._T__,S"'---"A'-N'--'------""0c.__LI __L'!N l_E_R C O S I A I S 
100 OU T ER W I NG SPAR8 

101,000 1 6 4 

ING RIBS 
LE RON CONTROL ROX 

1 2 
W A IL ERON -JACK FITTING 
LER0N JOI NTS ANO FAIRIN_~ --,'---"""-1"----r---------i---t------

100 A I LE RON 

INNER WI NG 
8 1 MA I N UC STRUCTURE 

N 
5 I W S T RUCTUfH F S TO M S 
~W S T RUC TURE M s TOR S 

ST RUC T AFT OF Rt.AR SP A R 
40 LEV A TOH C0NTR0t _BOX I w 
25 TkANSP JOI N T MARR Y UP 

INNER W I NC' SK I NS 

102000074 

-----+--~ Q () 

1040001bG 
_1_Q 

1040 
110 410 
104 
10 
10 

,~6~ 3 ~ S~ T EL!l.J: P I C K U P E I T ~ __ 
62 RIBS 1 TO 9 

DORSAL FAIRl fl. G w 
100 RIB 10 
____4___2~E~t~J~S~E~l~A~1~-,~E- ~H~l~N~G~E-~,1~/~1~l~N~I- ~ i 
25 TRA NS P JOI N T 
49 FUStLAGF H I NGE 

DOR SA L FA I R l t--l G 
SHUT OFF V A L VE 
LEADI NG EDGE I 

.l O I lil 
r, A 
0PE:.PA T 
w 

FADING EDGE 0 L 

+ + 

9291 0706461 

33600792131 

33600 

t 3217577481 

• 94591 



'EIGHT AND C. OF G BY FUNCTIONAL GROUP REPORT NO z..o)ioo..82 Iss. 3 
COMPONENT 

SHEET S to ]$ 
COMP. 

REFERENCE N O NO WEIGHT H ARM V ARM H MOMENT V. MOMENT 

1oor o100 + t 
-+-

I 
~ 

9 2' 12632973 
~ 3 6 tl 

5330B44 
6 'l 4 4 

5122234 
____l__Q 5 4 a z l2 

T I ti G 142l8f 
11:LJ_H G_ 4 3 5 4-.6 6. 

+ --j---- 26882-'lA 

102~00 
--+- - ~ -+-

~ ~ ~· 74 

fa3 6~0 0 79213 13556 4554816 
i t +--

4554816 3600 
; 

-+-

f ~nA-Q_O b " t~ti--3 
r:, 

I 6 3.-6 1l'i' 2-

ff1 

1597 73810 14260 1178746 22773G 
-1- . 

-l- 6 519 3 1 11 6235 34933109 ; 

+--- -- __j_ ___,_ 

04QQQQ 
1040001 6G 33217 57748 1 19 8 4 1.9182153 4645065 

,, 

.1. a 4 ~o ..G 5 4-3_2_1 ..c 4 211 a 7 a .1. ---6.0.02934 
H s 1040007 b~ 109730 4 3 9 1 54781605 15791244 

__B s 0 4J2.QQ 6G _L5_1_ 3 0 o_Q_Jl_6_ 2..6_3 Y2093.2 ~ 0 _3 ~ 
; 

P A R 1040009 6J 31003 7204 887 ,.;2767117 4704'/39 
I V, 1040010 be 4283A 724? '328 

j ! ~-t-i : ~ ~ ~ 6137H2':I p 1040011 7065 6362 i 0.3 39 
~o <'i a Q.1. 2 .5...B.2 j li 5.,£L9 9---9 5.__g_j___ 4 
1040013 62 225 14120286 j 2 5 7 0 '( 3 G 

Ll 1+0 4 0 0 .14 6,;, 1..2 7 5_2__j 3 0 5-6.__'Z_..3 
~ 

1040016 62 48 ,.,96:,9286 7041:l 27 
0 4 0 0 .1 '( 62 b.4545 -- .1 b 2 5 Q 

1040010 bG 1 0 83 6H17902 148117.S 
_ L w 1040019 6G 12-6 -6..8. u 77,JJ99.6 -j- 1-? 4--1-4.D l. 

1040020 6G 129 307 7 1 8162649 1774348 
1040021 __3__) 3...2...3 ....3.n 20~475 b. b. 5 2.2 .3 
1040023 5 ; 1 3 56740 1 .:> 9 6 3 33~!:.,036 5143{QJ 

[ EC H 1..,.040024 6~ 
~ 

')__1__3_ S_A_2___6 5 J..__ 4 8 0 2111970 7 2...7 4----3 
1040025 6G 2 2 1 3 H 4 6 8 4 1 14423 10369661 3192)64 

t 
t94591 421722445 100418<.)74 ,,. 

10~0000 ob t19 4 5 2 11.3 418 6...2-8_1 

1':l4p-211 3 41..8 6 2- 81 



A VRO AIRCRAFT LTD. WEIGHT AND C. OF G BY FUNCTIONAL GROUP 
COMPONENT MALTON, ONT. 

PROJECT 

O M P . 
DESCRIPT I ON REFERENCE NO . No . W EIGHT H . ARM V . AFi 

FI N ANO RUDDER GROUP 2 000000 

L I 1'L_ 
F I N T 0 W I N G ~4 A R R Y 11 P 
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EIGHT AND C. OF G BY FUN CTIONAL GROUP 
COMPONENT 

I 
COMP. 

RE F E RE N CE NO . NO W EI G HT H . ARM V ARM 

•• 
2

1
0 i ~ o c~ 

-

- t- - - ~ 

2 o 1 .n n n n IH 'I Ac; S 1 7 17 SOO 1 :::> 11c;n -
2 10100 101 4 9 4 "3 6 8510 15356 

r-- I 90460 

-
? n ?. n n no IA 4 .1 ?, ,<; 34 IR '1 -~ 1 6 I:,, 1 -,; 7 4 

I 

I 11 2 6 3 4 
I 
I I ,-

I 
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I I 
I -
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I -
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I -
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-
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.__ 
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REPORT NO . ________ _ 

SHEE T 

H MOMENT V. MOMENT 

I I --
I 

--,----- I---- -+- -

6 4 1 ,Li O 3 1 F, 1 B OH6 8 4 6 
3 3 IB b 4 4 9 759047 

I I 
~ -

6 75 26765 1 8 8 14 5 8 9 3 

1 02 7146 3 2 7 0 0 ":191 

1 0 273463 I 2 7 10 0 3 9 1 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C. OF G BY FUNCTIONAL GROUP 
COMPONENT 

PROJECT 

COMP . 

DESCRIPTION REFEREN C E NO ,;o 

TOTAL FUSELAGE GROUP 3+-0 i O O 0 

- -- --------- - -

_ --='R~A.,__.,__D ~AL.-'RL.l...._...J.N,__o,._,___,,,sc_rF;___...,;SLI.L...flR_.l.tL1 ci.1..uLL 
RADO ME 

-I-__,__,..,.,__~ 0 

RADAR NOS S._,__T~R~U~ C=~T~U~R~~--"---- A 
RADAR NOSE STRUCTUPl:. R 

- ~F -'-C.R Q_N_l__F U S E L A G E S T R II C T U R E 
SKIN FF 

~OCK P IT FOR M ERS ____ _ 
LO WER LO NGERONS F F 

.31 TOP .l_Q_NGERONfL_f F __ 
66 NOSE U C SUPPORT STRUC T 

CREW BULKHEAllS 
BULKHEAD STA 120 -
BULKHEAO STA 25 ~­
COCKPIT FLOOR 

_ _s_H E A R P__,,_--'-'N'--'---'------'Flu.___i.c_L._.ll_!'L__.!_!__l:L...L-'LJ..l._jL_JLI...._.J 
3 MISC STRUCTURE 

_ _L_<1 W E R S 1--LE._A__R _p__A ~_,___ 
22 CA NOP Y ARCHE~ 
I) 1L___1LI N D S C R E E N__ ___ _ 

----------
CENTRE FUSELAGE:. STPIJCTURE 

__ SKI N CF 
FOR MERS C F 

5 BULKHEAD STA 485 
66 LONGERO NS CF 
_ _,S,___,_T_L'R B E l O W L O ~ I:. R LQ_ • G t:. R O N li 

RADAR ACCESS DOOR 
FWD DORSAL FA RING 
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A VRO AIRCRAFT LTD. WEIGHT AND C. OF G BY FUNCTIONAL GROUP 
COMPONENT MALTON, ONT. 
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AVRO AIRCRAFT LTD. 
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A VRO AIRCRAFT LTD. 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 
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