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DEPARTMENT OF NATIONAL DEFENCE

el ROYAL CANADIAN AIR FORCE

CANADA Selten But
31 Jul 58

The Director
National Aeronautical Establishment

Montreal Rd
Ottawa Ont

Arrow Weight and CG Data

1 Please find enclosed one copy each of the Weight and
CG Summary reports dated 1 Jul 58 as follows:

7-0400-34 Issue 21 - Arrow 2 Production Aircraft
Weight and CG Summary

7-0400-63 Issue 2 -~ Arrow 1, Aircraft 2520/ and
25205

7-0400-64 Issue 3 - Arrow 1, Aircraft 25202 and
25203

2 The Arrow 2 report is submitted with some reservations,
since it is incorrect in respect of trapped fuel weight and
"Equipment" weight. An explanation of the unusable fuel question
was given in Mr. JC Floyd's letter of 16 Jul 58 to G/C HR Foottit.
The undercarriage door sequencing described in the "Equipment
Group" will not be embodied owing to the weight penalty involved.
These items will be corrected in the next issue of the report.

(JD Young) F/L
for Det Cmdr 1202 TSD
Avro Aircraft Ltd

RCAF G32 (Rev, 8-57)

(Dept .): A/DND Coordinator, Access to Information

Date: Dec. 7, 1992
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AVRO ATRCRAFT LINEERDW
INTER-DEPARTMENTAL MRMORANDUM

16LL/11/3

1 July, 1958

See Distribution
E.f. Burnett - Weight Supervisc

Arrow 2 Production A/C Weight and C.G. Swmary -
Issue 21

Attached is a copy of Weight and G.G. Summary Report 7-0L00-3L
Issue 21 dated June lst, 1958, for your retention.

This report is revised monthly and is issued complete on the lst
of each month,

E.F., Burnett

EFB/ag ,

ces Messrs. J.C, Floyd ooth A,J. Grust
Lindley F Brame (6 copigs for
Marshall Czerwinski RoCuk Fo)
Lindow Lucas Inglis
Ames Kwiatkowski D. Moore
Alford Cornisrh R.B. Cairns
Wade Roberts i Brownridge
Scard Marshall

Buley Zurakowski
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Arrow 2
Prod. A/C
1 July, 1956

Sheet,

Tl oy il

2-1 to 2-3

“UHELASSIFIE

“Report: Y—QMOO-YS'L;"
Issue 3 21 £

Content

Introductory notes and
explanation of weight
changes

Weight and C,G. Sumary

Horizontal C,G, Plot showing
basic fixed points on flight
envelope. The possible
variations of C,G. with fuel
used has been omitted until
such time as fully approved
fuel sequencing is established

I.B.M. Detail sheet of Weight
and C.Gos,




Aircraft: Arrow 2 Report: 7-0L00-3U0W ,
Prod. A/C Issue : 21
Date: 1 July, 1958 Sheet s 1-1

Introduction & Weight Changes

The following is a Weight & C.G. of the Arrow 2 Production Aircraft based on the
latest weight estimates available.

A11 weight & C.G, changes are relative to Issue 20 of June lst, 1958,

Some early Arrow 2 Aircraft, serial numbers in the group 25206 to 25236, will
not be as this summary designates, but will be Flight Test Aircraft with
Instrumentation, "Astra Minus", or prepyoduction Astra I Hadar, Missile pack
trials and various test installations etc. Appropriate weight statements will
be issued at a later date.

General:

a) Orenda PS13 Engines comprise the Power Plant (4,500 1b each, brochure
weight, excluding Nose bullet and Input frame. An actual weight of an
appropriate FS13 engine should soon be available),

b) A package containing li "semi-submerged" Sparrow II missiles (432 1b each)
froms the current Armament.

The R.C.A, Astra I Radar system is installed. The basis of the unit
weight and C.G. breakdown is a weight statement received from R.C.A.
April 2lst, 1958. Some relevant ammendments have been made to this
Tista

The Infra Red Tracker system seeker head is installed in%its fin pod
location.

(Total weight of the installed system is 3,325 lb.including missile
actuation and firing systems).

In addition to the above, Minneapolis-Honeywell MH 6l Damping System is
installed.,

Arrow 2 Aircraft 25205 to 25208, and some later serial numbers will
have the "Astra Minus" system (Navigational and Communication
Equipment only),

Where actual weights of Arrow I parts that aply to Arrow 2 Aircraft
have been obtained, these weights have been recorded in the Arrow 2
records, “ome weights of “rrow 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 capabilities of the Aircraft a tailcone
plug has been introduced to restrict the exhaust area, This plug
will be used for ferrying missions only and its weight is recorded
with the Max., Gross Weight see Sheet 2-2,




~

Aircraft: Arrow 2 RepérﬁihithOOujh
Prod. A/C Issue : 2%gn,
Date: 1 July, 1958 Sheet : 1-2 "V/As

1, Structure Weight 1b
a) Wings

I/W Struct F/S to M/Spar - Additional stiffening elements
in U/C Bay
Fuselage H:nge Joints - Mk 2 prod. drgs estimated,
Actual weights obtained of all
available applicable parts

Wing Weight Decrease

Fin & Rudder
No weight change

Fuselage Fwd Sta 255 ins

Bulkhead Sta. 120 ins = doublers added for additional
Air-Conditioning holes
Misc, other equip. bracketry
changes etc.

Cockpit Floor - bracketry changes for equip. etc.

Lower Shear Panel - misc, minor prod. drg. changes

Front Fuselage Increase

Centre Fuselage Sta, 255 = L85 ins

Skin - minor changes to all wihg seal clips

Armament Bay Roof - Additional Services requirements

Flectronics Bay - latches replace Camlocs on side
access doors

Radar Access Door - misc. bracketry changes

addition of struts to hold door open
Equip, Bay Structure - Max, venting requirements Air
) Conditioning bay to electronics
bay, tray modified

Misc. Items CF . - addition of nylon guide strips and

seal retainers along lower longeron

Centre Fuselage Increase

Duct Bay Sta, 485 - 591,65 ins

No weight change.

Engine Bay Sta 591,65 = 7h2.5 ins

No weight change.

Rear Fuselage Sta 7L2,5 ins aft

No weight change.
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Aircraft: Arrow 2 Report: 7 OUQ”ﬁSh

Prod. A/C Issue : 21
Date: 1 July, 1958 Sheet : 1=3

h) Fuselage Joints Weight 1b

Joint at Sta 7h2.5 ins - first estimate to MK 2
Prod. drgs.

Fuselage Joints Increase

Total Structurq})éng;%gi

2, Landing Gear

Main lLanding Gear - proposals for the wheel, tyre, and brak
assys are being considered from both
Goodrich and Goodyear. Indications are
that an assembly will NOT weigh LESS
than 170 1b, Previously 165 1b each assy
wag allowed based on MK 1 A/C. It should
be noted that the U/C leg is not stressed
for this additional weight and possible
changes could occur here also.

N.B. For Bendix anti-skid control system - see equip group.

Total Landlnr Gear Incrmaoc

Power Plant & Services

Accessories Gear Boxes on Fus. - expected increase for
seperate cil system for
Constant Speed Drive units
Fire Extinguishing System - redesigned for MK 2 A/C - Mk 1
A/C weight estimates were
previously recorded - considerable
additional piping in the Duct Bay
around Air-0il heat exhangers,
Supply unit is similar to that in
MK 1 A/C

Total ngo* Pinnt Inrrease

o Flying Controls Group

Mechanical Flying Controls - Frod. drg reissues, including
redesign of rear aileron quadrant
installation of rotary actuator
for aileron pitch-trim etc.

Total vlylnr uonL ols Increase




Aircraft: Arrow 2 Report:
Prod. 4/C Issue :
Date: 1 July, 1958 Sheet :

5. Bquipment Group

Utility Hydraulics C.F. - first est. to Mk 2 prod. drgs

Utility Hydraulics I/W - Some piping changes etc - first est

to Mk 2 prod. drgs

Sequencing U/C Doors = a mechanically operated system is

being introduced on Mk 2 4/C for
both the Nose and the Main U/C Doors.
N.B. The Nose Door on Mk 1 A/C was
electrically operated. It will now
be possible to close doors with U/C
extended,

Anti-Skid System - A.T.I. of a Bendix system is to be made
on Mk 1 A/C, An anti-skid system is a
basic requirement for a Mk 2 4/C and Wt
estimates here have been based on the
Mk 1 A/C T.I.

Radio & Radar Remov - estimates quoted to latest R.C.A.

Wt Statement (see General Note d) )

Sparrow Pack Electronis Remov - Latest R.C.A, weights of

missile auxiliaries

Sparrow rack Electronics Fixed - Firing box MFR3 deleted for

a prod. aircraft and box
MPR2 is increased by approx
20%

Equipment Group Increase

N.B., Items 6 & 7 Below

Since the tank configuration for Mk 1 and Mk 2 are similar
Mk 1 A/C figures quoted below will be considered applicable
to MK 2 A/C,

Trapped Fuel

Trapped Fuel - Aircraft 25201 was weighed dry and then drained
thus establishing a weight of fuel trapped
within the system % + 372,00

Total Trapped Fuel + 372,00

Operational Load

Residual Fuel - this is the fuel that is drainable, but
urmusable, the figure has also been established
experimentally. Freviously this report
contained both trapped and residual fuel,
which were theoretically underestimated

Total Operational Load Increase 3




Adrcraft: Arrow 2 Report: 7Ch00-3l;

‘ Prod. A/C Issue ¢ 21 &/
Date: 1 July, 1958 Sheet : 1-5 /9

% This has not influenced the Gross Weight of the Aircraft,
though it has increased the effective Combat Weight;
see also note following Wt. and C.G. sumaries Shts 2-2;& 2-3,

Weight Change ~ Aircraft Basic Weight

Structure 8.37
Landing Gear 20,00
Power Plant ’
Flying Controls

Equipment

Trapped fuel + 37

Weight Change - Operational Load

Residual Fuel + 66,60

Weight Change - Operational Weight Empty (A/C less usable Fuel)

Issue 20 Issue 21

L6,353.0L 146,912.87 + 559,83
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Aircraft: Arrow 2 HC‘OIt;’ZfQQUJejh
Prod, 4/C Issue : 21¢/,
Date: 1 July, 1958 Sheet : 2-1

Description Weight H. Arm Vo Arm
1b ins ins
Structure 19,162,712 >6a,&7 137,23
Wings 10% 02407) 6&2059 lnﬁwgo
Fin % fudder 1,039.01 753 .8l 208,90
Fuselage Fwd Sta 255 ins 2353705h 18l.40 128,66
Sta 255 =485 ins 1,711,98 375.85 129o9h
Sta i85 = 591,65 ins 1,161.25 538,59 105.63
Sta 591.65 - 742,5 ins 1,574.,07 659,68 110,72
Sta 7h2,5 ins aft. 1,019.48 806,57 127.46
_ Marry - Up" L2,6l 166,91 109.85
Tanding Gear - Retracted 2,658,011 L,88,57 1301,99
Main Iandlnr Gear 2,009,10 538,68 11.00
Main Gear Doors % Fairings 287.98 538,52 138,40
Nose landing Gear 333.81 170,81 99,70
Nose Gear Door & Fairing ) 2152 162,22 88,66
Power Plant & Services 10,813.78 071,30 d2155
Engines & Accessories PS13 9,186, T¢ 667,95 121,16
Engine Nose Bullets (Orenda Supplied 70,00 587,17 116,00
tngine Controls : 379.90 117.49
Gear Box & Drives on Fuselage 5, 8l 603,28 102,50
Gear Sox, Starter & Drives on Engines 315 ;lﬁ,°3 105,24
Fire Extinguisher System 72,8 686,42 131,67
Engine Mountings 13¢ 666,82 136,52
Fuel System 17,1 531,46 134,96
F~BF1§1ng Controls Group 1,932, 3. 651,62 138.20
Mechanical Flying Controls 958, 1i 677.65 lh7059
Hydraulic Flying Controls 973 ¢ 626,00 128,86
Equipment Fixed & Removable 7 ,108.29 332,60 Ll} 91
Tnstruments 16.0" 163,68 AQT‘13q_7QVW
Probe 5 -23,71 108,00
Cockpit Pressure Sealing 186,00 130,00
Oxygen System of 20,54 156,70
Cockpit Equipment - 187,50 145,00
Ejector Seats o 201,50 134,11
Air Conditioning System 86l ,09 341.68 135,33
Cockpit Insulation el 187,48 132,00
Hydraulic Utilities System 657 .53 505,29 118,0h
Sequencing of U/C Doors 51,10 316,00 116,00
Anti-skid Control System 37,68 14180.00 113.97
Drag Chute 91.07 786.68 143,19
Electrical System 1,268,441 134,75 207
Low Pressure Pneumatics 56,9l 421,96 128,47
Surface Finish 100,00 591,52 140,20
Intake Deicihg boots 88,00 195,82 118,00
Canopy Actuation 6l .92 221,99 154.35
Cabin Consoles 1528 17, .66 12,33
Radar Door Actuation 10,00 268,00 95,00
MHO Jam%mg System 184,72 L6l .22 l 135.05
Radio & fadar Removable 2,095,00 212,03 107.09
Radio & Radar Fixed 841.53 AP ASSIFIEDE | NONSG
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Aircraft: Arrow 2 Reports 7-6%60 Bh
Prod, £/C Issue 3 21

)

Date: 1 July, 1958 Sheet 2 2-2

Description Weight H, Arm Vo Arm
ins _ins

e

| Sparrow Pack Structure ]
Sparrow Pack Mechanisms Chx 372005 99013
Sparrow Pack Hydraulics ¢ 378.03 103,89
Sparrow Pack Electronics Remov. 326,10 100.00
Sparrow Pack Electronics &
Elecrics Fixed 3] 336,09 110,00
Sparrow Pack Air Conditioning 21| 305,50 102,50
Sparrow Pack L.P. Pneumatics 7’ 386.92 | 103,50
Trapped Fuel 372.,00] 560, 03 136,00
/¢ Up | 5L2.8% 128,50
Aircraft Basic Weight y Ly 047,51
U/C Down cho 12?:%5___
Useful Load (Less usable Fuel) 20335530 3)1‘77‘(é 105,68
Crew 390,00} 194.00 | 136,50
Engine Fire Ext. Fluid 25.00f 730,00 129,00
Missiles 1,728,00| 389.29 88,30
Oxygen Charge 13,39 259.68 159,91
Water for Air Conditioning 285,00( 267,91 131,56
0il 138.97| 636,92 110.57
Residual Fuel 285,00 557.8 136, O?
0/C Up ~[FE35.00 | I27.0L | 256,800
Operational Weight Empty 46,912,87
U/C Down 535,17 123,43 27,40
U/C Up 7 538,50 128,19 "28,31
Op *t. Empty Less Missiles 45,18L.87
U/u Down 540,75 12,77 27 .90
I~ Normal Combat Mission fuel & ““37:7§0900* e L e ¢y
(200 NautMiles - 2276 gal at
75 lb/gal)

Normal Gross Weight 3 | 6L,662,87
Half Combat Mission Fuel | B.875,00]
(1138 gals at 7.8 1b/gal)
Combat Weig hg_(Half ﬂlsglon fuel)| B5.° 787.87
Max Internal Fuel 19, 565“50"
U/C T YollD |
Gross Weight (Max Int. Fuel) 65,912,87
U/C Dowm 29 . 1iC
Max. External Fuel (500 gal I;,2L,2,36| 520,32 60,79
@ 7.8 1b/gal + drop bank)
_Tailcone Plugs = ,00| 857.0 128,60
i ) U/CUp DR P Y
Max Gross Weight (Int + Ext Fuel)| 70,407.23
U/C Down | 53Ts22 3125006

et S S | NSt o d—




Aircraft: Arrow 2 Reﬁofp 7=0100=3
‘ Prod, 4/C Issue 4,21
Date: 1 July, 1958 Sheet : 2-3

Aircraft Datum = 120 ins above an arbitrarily chosen ground line

¢> Fuel weights in accordance with latest data issued by
Performance group dated Nov, 19th, 1957. Centres of gravity have
temporarily been omitted until a fuel sequencing system is finally
established.,

% The trapped and residual fuel within the Aircraft was determined
experimentally be actual weighings in the dry and drained conditions
etc for A/C 25201,

Since MK 1 and MK 2 A/C tank configurations are simlar Mk 1
figures are considered applicable to Mk 2 A/C until such time as an
experimental check can be made on a MK 2 A/C,

The figures obtained on A/C 25201 were considerably in excess of
those originally calculated,

Experimentally determined figure =O5 N 1D

Calculated figure 216 1b
Increase in trapped + residual fuel 339 1b

Now actual weighings of MK 1 4/C in a fully fuelled condition have
indicated that it would not be desirable to alter the total
estimated fuel within the Aircraft. Hence since the unusable fuel
has been increased by 439 1b, the usable fuel has been degreased

[1U s

An experimental determination of the tank vblumes is expected in the
near future.




4
2
a@
ok
F,
2|
:
3|

WE

HorizoNTAL

C. 8 PLoOfF 1o

EIXED PomNTS . ON  ARKROW Z

FLIGHT E\Ny#&:}:pfg.

NormMAL GROSS WEIGHT

T. FUS L | NO MISSI&S

OR WATER Y/ Down

UNTI. FOR

FINALLY

CoamBAT WEIGHT

(\”2_ MusSiaN  FusEw])

|
|

p—ptd

oy TNEMeT™ | AL S
/ /. U

WATER FOR MR ConDimibaunNG

MISBILES -

hl 2R 28 3D

HorizonTaw. C. G, Posimon. ~ % M. A.Q










® AVRO AIRCRAFT LTD. FUNCTIONAL
A WEIGHT AND C. OF G BY COMPONI
(] PROJECT <
i DESCRIPTION !RETERENCE NO C;OLVIJPY WEIGHT H
|
o® FTN AND RUDDER GROUP 2000000
L & ) o | | i | : ot
1 <, 4
o ¥k i o et | N
23 FIN S —— | 201000085 855967
@ FIN TO WING MARRY UP 2010001 48306 !
FIN POB FOR IR TRACKER 201000283 1@ 7 8T
@ . L 91504
o 95 RUDDER AL TR — | 2Zo2oocoole4| [1z24008
|
D = T FeToNE E ~ 12400
@ ot A DTN LT | .
!
® R e e et :
; ) A e T e il !
® Lol - B
® - TR o DS 4 0% o =h :'
® |
1
® e & NP =BT
. - T oy e wm—— o 1
® , S e X
° |
s v | |
[ g gy PRI 1 i |
. | |
L b e asewt 13 [ TI
@ S U el Rt B ‘ ‘
. oS |
® i 2 = o TS
E
® . i
SR |
® £ ey | 1







L M
e O = 7
© o 7 [ =
O= o g
| & | |
C O T | o O | [N
O o 7] , i
N = R lig o v b e
i |+ il
= o |\e & i ot [ i
e e O | 0|00 , Qv e -
L ) |~ © e CM O g g il
_ L e~ N e 1 s
.4L M o | It .;(11: ,_;1 i o L |
|n“ i LY of S = r(T, |
> o ,. i) @O 7 o~ T v Q| W,? =T Al ,
sl 20 G v ol e e o > MO & be- i
B = b i DOl vlon e | minvir e
O o v i i Ps 1.*, 2 ia ~ ,;1.., = a Fdlm“)“ﬁ 00 VR v
i S o 0 i ! W , ,. 2o M| i 144;50; n M ot S
L o o E2 , 7 , | | | = | ) 0 on u,J;bﬁ,} =
O w | R ] o 0 1 7 | | &~ | A @O O ke oot ke
9 QOO.3 4 , 0 ,:.ddv‘ | , = 29?4.w4h433.q6? Cafe
3 & P} gdo 1O , ey 0|0 QR Q20N | Q| Q2 | Q S 0-mMm 10~ P
Q u o | Q olo S e 160 443 2|0 * 7 , 02 v oo oo loe RS ATS) ke @ T
. ooo | 96 i B binlix : - 4d4> @10 G
o) i 7 1* o i olo o Lo w0 N o loe o , | o e o 6 u
i " , o cop ¢7Qr,,a L0 Q Q| R DO f
| i , , | I © O o Y= To)To] | | 0 0D v
= i , | ©O | ol ool lco = 0| — 10
<C P olo | , olo o oo o Rl | = , 02 1 "
G | oo ¢ O o [ele®) -t ) | g t \
, | Rl o oo i 0 [ &~
| o Q QI o0 (@] O TD L ik g il |
= , , , ,.OOO, Qe 7007,00 i © bgbb T N == —
o | Ralia) | o 8™ el oo o I O 2.,5, ,.Db < N
Y [y olo o2 ZU,), OO 4to roRTo) /../4&, -
G | , e e o| o0 Samoe v ls
= , LR S A A .OOO;PJ; o ,000800 ol il &
E | 7 7 |y oo - oo fUﬁJ oo > ke OQ ln 1y
I , [F Y ) bt , 5 (=X=] oo i SRAT 10
= e , [ , s oo s 50
| , | Y ¢ i o - b~
7 I | 2\ | io \ 09 Y ool oo et
tas | [ oo M [ oo oo 4 vl i
) L o b o e ! —
a. 7 Ol , | oo M Y o oo <F
- 7 o | | ),«i (=X=] IR 2] Ov\; o -~
= iad e | | e (B a9 oo b A op c
o | i O T | , S | o
B i B RE Ti L ar| 7 PERILE OOO_;« >
o | UL o | | o | &~ ﬁ., | J—) = ob
ol et l o o W | = 7 ” , , |t ] <
(@] | CW - - 7 " i > o | | ©
R ’ | = o 19 | > = 5 | |
D. 5 LL = n\TL Ti 7 T <t | 7 e W =z , M |
= 78 R x| 2D f | e & - | , |~ = |
| o < | O - 4 o b b Z I e f
] _ @ | |ac , Tr | = |
T b | = , wlc 7 , > ;
N | L 1 o | L
= {0 tad i | | E o V.r e[ = o Mu_ 3 _
L5 o < = 0Q i Ol W = L
fa} o Lad | Wi N ad , - -
d Z _ W , < 7ol o 8 — oz =z 7 z = o
(5} D Ll =lo =| | , = s o ,
R | &N ..\J, | 3 o= 1| Lad | - : P =
1 _ - < i , Lot | Xl © < << RH\A 7 , , I,-,u | o -
02z _ o olo wl oo £ <|o e s 0 >z Uy
RO | ¥ 4 e o o kn — | = = 5 oy 5 o * &
= = | , |t = =z w > Lo LT ¥8) xlc o= Hisagge -
e < f | e o i i £ < ol = w2y
A « s ol 7 L oW x - Lﬁh |- Lt | e Lt | ik oy
A e <lc o - il e =z <| ) = o o < et
= | = o =< \ ez e zb = = > lo 2
o [ o alo < | 7 Tl,Lll} UArL z wtler w L FA o . ILF“T c
e | o Q) | | ala ob o < | o T o «© k- o |T o o n -
R < = | ol = I (<< / (&) | |
O | THA == - A Sl L | Q. C L | %) | &= lec x
> -4 , R”RL | = e g ey a e Cn; o & " = D e ,
o W o e P > T la 3 - N S il wid — D e ol
2 , , i © = Q. N b= B &) il &S byt L len 125 e | ,
| , | oo o} Ll ,KAFFP\ le Iz O o> 3 — (O e M - =|
, 7} o ot | - . ,SA,.}(C,.‘ s (= o
| , €3k D O Lk wloe o w oo o nlo o r1JLr |
—— | | = - o = = 7 d < X =14 ] =0 N
= , , o e =z = oc L = L
| | | Om@™ I =z l W« L, ! - | [
: % (&) O | — = I (@] =9 et Lot | w
, 7 o wn= —_ = = 3 na ] QO A= P (= i
It " Aﬁﬁ“ = _lo = ,N'ONK,G )t - _PN.II.V e | |
— Mo | et -z = iz had Lt 5 |
. ﬁ | [ K,OU[D\« -~ .L,\: i QE
L 34 ,CS, WUT Q| W ol 0D 4 < 7
e @ |l &0 < = o = | (a1
£ It © = o =< bt - , o2 ,
, »| wo % — , 7 ,
4 0 | o e < D |
paa ., o _H., ”DDPE]H oD i
—— o , ”
o e , ool i ol i s ,
\C |
—— , o e
- ﬁ
o
oy o _

)







L3 & Sl S Sacll S S LSRR | QO w

D=0~ I~ @ o<

OO AT - OO

0~ O (I~ @ I~(h O

NN NI\C V@ T

o MO MO |O
i i O vt

@7 N|W/ a7 TIvT AN ™M LT kv

\O|\0 \C|\© \O\O (O O~

H

7.._"‘_:“\.\(1165;
R?RSR&fniSSSQ%G
75@0199732]335 (o)
c390365l31(965 oy
MM O NN s o O M DS O |0 T
o >~ DWM  -HOoM \grw M MY v Qv S 0| @0 DD~
| 1 <t i\ =

T OO WCO =
DO 00 HRQ | D @B

COMPONTE
h,(' 1 6 (‘
85 7 7 6
JQQBEUE
96

157407

WEIGHT
101948
1
121

FUNCTIONAL

| | !

\L ‘1;. 11 x -|;.‘-,‘\;5A\(;|y|
Q666£69(¢té o) 00|00 20| 0 0| |0 2|0 W@ ® | O\ O\ OV O[O\ O\ O™ N
SbSbgbobbbbbbo OO WO DD DD OO )| N[O OO OO )10 N~
— RS [DOT O T M < CHM OO OCHR N | oWy Do~N® | | =\, | 1
C OO0 000 OO v v+l OO0 O0COC OO0 v slellslellsNellols e (=lle
QMUOOOO)OQOQOO . EEEEElE == e X . OOCO[C OO0 oo

OOOOOQ oo go 909 elellsJolefolleNollslellofalleNe olellefelleNe/leNe o] ol

NNV IS 44 < [ [ WOnHn DN O n[HHE b ﬁ (OO0 00 OO0 0T | [ |~
OOOOOQOQOOOQOO =lsllelollslellolsllelollsfolsNe) looooco ocoe oo

AR Y N L W W W | . [ A 1A A 1A A [0 A )| . R R G R Ea| [ =™

[ |

COMP.
NO

NO

ERENCE

REF

DO OR
F
E
I XE

FORM
R E
F

WEIGHT AND C. OF G BY

F WD
AFT
.,T
R
R ); M

Q- | (5 3
|

79
E
F
F

.LL,UA , | &

38

e e
o ot | Q|

|t | = j e
Zzzz|ozZ- >
<
a.

R

PANEL
TRUCTURE

VE L

5
F

DOOR S
RUDDER

FUSELAGE

- .
STHIHNG

[t = | Ottt B ] s

Q.| e )<

48

aw

| XEB
R

STA

3
0
ATTACH

Ot lad
<< > L |l g
|-a— [x©
(Lt lf| b &3 | — €O
| len| ze<
,I\JTQU
wESS|aalo erHLE;
4 Ooloo > f [l =
Lid b b | L ) > | lEZ|= V|2 —|x O~
5|2 |0 oo < | ElRﬂNU
NAOUUIIIEf W WX O |0 =« 1yt e
L SLSH 7 oz |l |- Ll orj oo

SIDE

ONGERONS

E NG

om

O B | ol aaid]oied
b b | L |t
ooz ==

< AiA

ERONS
UNDER
AlLLCONES

o D
o S fom

DIEZX |
0D xoa
= = WMLLNEE,DIEEFL_EA
~xaoz—~o=oxzzzo0
KOOTDACOHMOOUL lzclo=z

DESCRIPTION
PANELS
EL
M
"N TRE
R
U
RONS
G
£
N
E

'\’
N K
1D
EN
3.4 O
EN
G
BAY

0
C
U
LS
AT
CTR
STRUE
E

NG E

L

A

:
FORMERS

FRAME
G
L
R

wo
- |

A
E
_BR
0

RAI
<
i

|

v
R
J

G 1P

G
P

|
M
N
VE

O == ) S| O ot L , | W |20 L

7o o ol , | , , X 7 , h
= |

AVYRO AIRCRAFT LTD.
MALTON, ONT.

| 20

PROJECT







H

3305 1

~Z | @ | @ @y W~ | — N , 7 , f

Lo | 0 |0 MO0 N Hel ™~ \17 S | P | Dt e P i [F o [ i i Ve e i
Z 0 “ @ | @ e ce{cw |\ M| o ,
o= E o (e Vol Y~ @ [t O ,
=) 5 | |~ R | < T b
ON®) o[~ |~ , e —| ,
o = NE| B 7 ,. ,, . A
m , | | , W 7 7 , | , ,

| | |
MI# | | =
> 52 [ | 5wl A Tww |
m 0 2 | | | | | gt el o i) [0 T | SRR 1 L el 31|57 =
— ol QM w0 Sl [ [

O] 2 lo ooocloocjlo | | oo |

w = oo ocloolo , 4 O,,OOW ,

o Ol OO 0000 | | oo , 7* 7 , -

g '|® | EEYEEIE | oloo A M

U xlo | oo oleole | | | 7 hiley

TR Es MY[P M 0 | 0 ‘ MY (Y Y
| | [ | |

D = | | 7 1 | | |

pd , 7 7

& el

m = , 7 , 7 ? 7 ”

© | | | |

= , e 7 , ,

: o | | | | e
s | Fou | L |
| | - | © [ | |

7 | W 7 , W | | 1
e A |
W [l e e oo | Q0 , a W W f ,
M wix | =] , ﬂ
= < OO~ EN,_ , , ,
: ; e |5 | o e | |
a > 7 | =ZOoCO < a | , 7 , 7
b= _ m ) | o=k~ o , , ,
=y | o [ S , w zw . W f ,
I % lor . lm o | < | , , 7 | |
= = [ Lel|— = oo 7 | 7
b = | - Dl o [ D| = | 7 |
g 0 _ z <| —|on < , | , | , ,,
RN. — 1 el et L ok~ ﬁ 7 v , 7 W
O35 | wzzzz=z oo — , f
m B o ST.ITIT.. Zla> f | , ﬂ f
< = | - , sooeoo < |- | | | ﬂ
= < | e e =R T va = , W | | f
(o) m 7 , , , , 7 7 7
14 L , | , h |
S | |
) £l = SR AR | 2 S 1 M e |







AVRO AIRCRAFT LTD.

FUNCTIONAL

MAIN U C

100 NOSE

UND

DOORS

E UNDERCARRIAGE

[ “MAIN UNDERCARRIAGE GROUP
MAIN UNDERCARRIAGE

<2}

FAIRING

GROUP

NOSE U

C DOOR

AND FAIRI NG

o
«

40@0@00

4010000

4010200

4020000

1 4020100

4020200

L
A WEIGHT AND C. OF G BY COMPONE
® T |
‘ DESCRIPTION REFERENCE NO C?EFL WEIGHT H
0{' % UNDERCARRIAGE UP POSITION

2 2009105
200910

2 1287985
28798

1 X3%8117
XX361

E 27521¢

2752







LNV |IT™
NS
i F:,C/,

i
1
€
[
T
<

= 3
AN o
O ] ; (P - |
Z o I
O= W | © ® o = | el
=35 |: | o o w o,fgﬁ
OO g | @ o -\W U |5 oo |w Qo W ,
= g | & B W, Q@O |® GO A
= Sl | i , 0 M| o g o ol 1o q
- v o o | F o 2 | s s
En | | @ @ ey = 0 vt IO b8 T o]
5 , | O ﬂ, : ® ~imo 0| e N = % v
. 7 I = vl \..CW Tt = £ VAt :I;»,C
>= 6 f | | * J ” ! Q , | T o Y = oy R gl
0z i | I \, - / O., s 4 T B .
m g | o | R | Hopo| e ° @ o L. el s A
G (@) o | 7 ;, ! , 7 I ' = o 02 ket .HJ 1=
A ‘Of ) | )W | er | | | 1 , 44 P o R
. |#[ET T3 R <o o | g | ol
& g e § 5 2 o 000 T , it .
g |E T | & gas | SHaB 1 e -
1IHEERE 95 | [ oeskal | B | |
= f : 7 -~ (&) = — 0 N T
= L n | o IR g ,O(LU , oo ol 7 fu —r . 0 7
<C el i ©olo [ [ s ol | = s =W —
. g RN seeEs 5 S ——g3s- | B3 i
T 2 i w | T | Fal "sRTa R0 QT o | 0| copo fl\O
G o | 7 = W =) .‘r.lu,,.,ﬂw m(.,o
= ‘ ! ol TOT | g
L | ol | * ) ,r)‘UO s
W _ Ht‘ ! ,, | D00 | I OOO
‘ v - 4 | , | TolTe) o) |
(& ; | |
| - Dwo T _, ,
| e | | |
7 _ VA _ i | e 2 | |
(0] , RM [ ;UUU ;,FLir.Hi H e =M 63 “
" Lad| et [l g - = A 7 NM b |
° = | ! k
D o 2] | e, €O ed | i | 2l | W ey | | |
= e « = z|= - | | Ba vy |
% o |2 2 I ek @ op o P e H.,. @ | |
0 < - E .L.L.L.L | i ‘: i a5 % _
= .- i s Z > x> oo — = x o | |
= @ o s = _ - -
b z 25 e w o c oo o o e - i | “
g | w |z ol e L o nY iy _ 5 |
Ro Z| , = e b e e | il . i » |
. k| = = o §
CN s W Lad o e ONVH d.‘ (D | T , = i
z i ax oo . i s
0 | o = o -
X ) < < | .l P o = hoss | = 4
il i * woOR S oo - ¢ | i
AL @ {~ aa NaY Wt bt 2] ot = be 3¢ o g
o 2 o - R4 tad ET;.E s 22 _
i _ Lt fad e < , ok .
0O ¢k L o , g | zzzE z| e b A perd
f o - = Sl e Lottt - O
I | e t B b i b td < o b | &
> 9 | - il | sooso ax ==
0O 7 « < _— 4 ' b Jeih et s s _
A Rv « <t INNI..!, e s -
e o i - o b i Lo Lt
18 o I ! ! | e , = z|z _
o ! i ! 7] 2 | oL T'i
| | _ | Lt | e Gul |
+ i ) i ™ " o 4 ](&] |
I | AEE_...._ A _
.llLIH!. |
L
= e Y |
ELE ie ]

g
ooooo'oo







<0 O \O
RO ¢|i~w
oL a W dif ol o/
QWO |

COMPONE

C?t‘il WEIGHT
|
|
l
|
|
{
|
|
l
|
[
\

FUNCTIONAL
171714

WO DN
NN N0
—H R M D ~ . - = S R S— S Y S N
COO00O
[=lleX=][=X=]
ellefalleofa

= 10 O

0 |0 ©

CQoC00o

DU MmNy

5080000

|REFERENCE N

WEIGHT AND C. OF G BY

=

e b e e

ot [ e |2 -

|

7
fdlat W EEA , , 7 ,
ol e
N DD 0| |
>= (> >=|> >
D N|w BB @

DESCRIPTIOMN

YSFEW

ONT.

s

awd |ond sl |t e
Lot Loy Bod (bt ot
e i e B e S
b flay o (b Lo , [ , | | 7

MALTON,
FULEL

N e | W L &y
M|

PROJECT

AVRO AIRCRAFT LTD.

..”...0......0...0.«0.




nMmoico o~

QO I~
STSTO
@ - 0 =W
© [0 O

TP H[Y

V. MOMENT

SHEET

e ?

REPORT NO
H. MOMENT

V. ARM

ST
O\ -0 O
QBOB&
K,0v1‘4mJ
v |

H. ARM

Qo 0[O O]
O M YN O|

l844£
OTJnlﬂJQ:
< G0 O

FUNCTIONAL GROUP
COMPONENT&N&A%WED}ngaﬁﬁﬁm

P.
> WEIGHT

IR Ae)
RO gt~
O A T~ [0 i
)
- %

coM
NO

A.EUH,Z
0[in 0|0

01224j
o olo oo
C O[C O/ O
© 00000
O DO D DD
oooco oo
N O Loy

NO

REFERENCE

IGHT AND C. OF G BY

967825

138113084

1714

| 7



] % i | v MY (B B D B %£77/7L1377
<< O | M O[@ IO M o] | IMON-HoON O] ﬂ T e | B B I S R TR T L e
Z Q. Holemee v | ®wveoocope @ |
O = E | ~@uene © o el nb o] m
= & W oHEclo | v Moy oM | b~
ON®) mel il R B I3 L O w e WQ , ,
N W , | | , 7 , 7 , | | ‘,
= , A g d f ,
e | E | I , .
i , ,

!

| o2 ,4_4;_ Nl i OOV AR MY v

>~ |28 bl | el |
= S 10 0o 0|0 | | owmvoeennnl | e PR - W e ot R
o llébé?ﬂ Hl?34b% €O O | ﬁ . [t < A
O] g1e | cooloocloo | lococlooolbop o A 7 W
" it €8 doojoooo cocoocooob o ﬂ
0| © gocloooo cocopoloor O ;
O % e [ [ , 0 e c2 fee oa jow R ..,,UA V 7
G lo | oooooco | copoLoPop o ,
u |0 ¢ ¢looe o , \0 00 00 G0 Vo ¢ , ,v
(] &= , | | |
ANn f ” m 4 | W L S N S IR I
, ,
. | | F 24 A g
o , bz =z < & | ,
= = | , Uﬁ?u\uQSTs 7
L a | ,FQFLOC, < ol v e oL w W ,
W i w W e [ o e e
= ﬁ Qu\ gﬂ,\,k,\v\ W\IILAILILLILFL 7
o , gy = S N P e e e o e s e e
e 7 " oz oo ole o WHA,&A,AAALAA
" , oo o lee oo o TlroEeixeke
| o | TTTTTTL wopopaoop o
- — Zzzzzzz o 5 [ 3 [ B (S S e e , 7 f ,
2 Ele Seclecie ol UdHHWHHHTH | 7
o) = | SIS HSHSHEITER S o | 7 3
= ,m - | | TTTTTT,TTEIT
| | o Mﬁ B R T O B zzzzzzlzzz = 7 W
fw o | << << << < oo opoloop o , h | f ,
“M | O | CPC?P?}\ VoLV LICVL L M 7 ﬁ W ,
| [ o] i S o i | [ | | | ,
g 0 _ o | zzzzzz=z Lol oL o ” , , , W , W ,
mN, . % <l |t | < = NTNHLNNVM , | ” 7
Ro [ ) 7 ITTrTTx Ilmllr.l,ll — 7 7
lﬂ ‘ > | vuovvlvo > > > TYVYVYi | | , 7
q < ~ | et L uad Ll |l L o el L | ,
= b | SsS==== PRV FRYTIN AT RPN R
- m g 7 B Ay
m o o lewlo ot ox o ﬂ
e [\ N~ Nl i | | lee | [
v () | | O |B D00 | i o~ N
< f S e 1 SR B RN ﬁ ; M PR S T e el W ;

®

00“0.00000.00000000“0.







H

o
“ ol i
A L i | i o i (
X QL [0 1| 0a It Lo O e
=z m o o O S - @) 4W ,w:. O MRS st 8 P B8R N ~
! p " O O INW (M v [#)) 3 T
o= - e P o |o o |o b Moo bt e e s i e b P [
— O = ol N o (0 O | T e 3 @MY QBN (O M B
o < | W/ 0 - IO | i i | h % i
QS = A ® | - . LAl ot RS2 WG A PSR R S AV
L N (& MYy 02 (v 00 |+ O P R e S O <t ~
w - i 0 Q @ . Sk Q|10 | |
—
. ~
L .
= 2 1 , : m ,
> WU N | o | o
< 3 a2 N Wy ik S
m 5 i5 0| 6 - IR N \O v N 0|0 Nl N R
— , =l — ! Sl w N Lo O iy ) : N
= o = = o e 58 . T ToRT T, Yo 1He WG 17
G O - Ol S 02 B5TE = 09 0 0
Z m‘ O O o oo - QQ [0 \O T ST R 2 R R R e
A )| 1 — (- oy | EEEImE T W Wy
L w [© oo O o) == o0 9000w O0C 0000000 & s
O (O [ o] oo o il oo OCO|© g [clelele) o~ o (&)
Z ST | | .O | OO o o0l o ol C|© 90000000 o 5
w | ] e p— el | S0 000|100 S ~Sleeloe o
- & ! ® | Calay T b e ©9C 00000000 o o
@) u |2 | oo o o | ol 5 | OO W00 HE D =
L= , i : | | o ellalallele] , s & i i b E |@
W | N~ I~ e - s ooleoooo -
a , , T , ~ D~ e e | | | (elle s /(e o
o | | | PP NP ~ |~ o | B o = | &
= 1 | | bl e ™ I~
< 7 , ,
Faeeh L =
= | | , -
= | s -
o b | THR A [ oon {45 B [ 16 g =
L , " &
L a 7 & , | Lx,|.» 2| = =2 < i i
W < 7 5 e (W S b =
=2 = , | o FERU R NREWR TS RS L et
o | ! |
o | ol W 7 , ol S R L = O Ot —| b olo
o | | >ko wlew|w o L Hﬁ -
& Quﬁ | 7 Q:YV:YV..WV'/V > DD D \..\v, ‘,., - LM 7 |
, gl 1S [ | ©=F ,
= 1 | A | JPepeen | eoogedusz
0 Q ©® i i R N ® —= =g I ,
i = ZO Voo v o , - o - . , ,
s = = , o oty o , Z | O = (s , h
—_— Z 2= = =2 S L |Fe)
ey TRl U sl @ s e sepseaeds | |3 | k| |
— 1% | < | —| — o |
= x " |~ Ll L I i i s e st v i B i % e a , raei|
gl DD Lt , < g e | eEzzzzz | oo ooo>>- el
= r i P oy [ St -@ooo oo N P e sl = 0
wd | ol | | [ (e B o s I s } o R 5 W 7 K
| w > arly T | P o | —| — | | | - <
b |8 2al | | | e e e |
f= | @ L f | —t | s sl -4 — = <
Lz | v e | | [l (P EERERE N
A L g , 2 = | P WS PUSS | e e 0 n o
L0 | e = , [ s (05 SR e , e ol S (R
e o =2 i | = 7 mnlunw,UDibU 2= >3 > > > M D 3 , 5
z = alr o 5 , Ezzzz= . > - J e Ha
mm " Lt P . = bl | L0 Gioo,on_ , {iegl hde o Pl 0 00 <2 | | ,
9o | < sleses|es ' | e | | =| 7 [
=l , > o > o | i || ,MPCC,FC , 0 o | | ok ol g | =
L < f R ZZ < |y | foc ooz oc |0c oc , 0 == —| pr , -
5 _ - o - <\ | PV B , , e e T e i fan) , <
_ o | Sy > b= = b= = ,
o U , | (&) (o Ko ] o e AR || W WH »JT-T;,I_‘NNU - x
[ | U,UILUUUUAAN 7
x w | i I , , e e
o , ,
M x| ﬂ Toxto| o
o | | | MM |

4

®© © ¢ 0 0 0 06 0 0 ¢ o0 o ﬂ- e







FUNCTIONAL

AVRO AIRCRAFT LTD.

.0«.00...0.

COMPONI

WEIGHT AND C. OF G BY

ONT.

MALTON,

H

“ — @O | QD WD I+ OM i N0 |10 Ol Vo WD e o =MW~ ot
[ [waw |~ T YOI 0N0 00 ® 00« O oK IO 10 < | | DHoNoORO| W TR .
waR o <nﬁ71(35J;44n,??lcbl? Y e W -G o = =
ol 2T [ Ry HoMEe Mmoo~ M [0OoHDL| © SR o RV R 0 o [@
% @ o) Qo |[& @M ©E | @ <o | M| o o - 75) ® |
s , v ! ¥ 2
2 [ | , [ —
| | |
- ﬁ ksl 7 Ao | LRHL , S
L | oo o\ 71443,5543)1 | v | RO 21N \0 [0 MY 1 | in
g% |!n w0 0 10|10 0|1 00 BV OV 0 00 0O QNN W 0109 10 @ o n
0 | OHRMITDOCAC AR M D OL AN AR D] | DuHemN Do~ o i = e
¢ logo OC O/C OO0 O v v r i | rir v (202 | 522, pcooopOoLo o o
| e Sloocjoojpojoojooppoloolooloolooloop o Coocopobo o o
0 |logo OOUODOOOO)\OOOOO,OOOO,OOOOPU DocoOPOPC o (=)
Z o oo OO OO OO O | poococpobac| ) <
r logo O.OO.OOOO.OOOOWOO,OO.OO.OO.OO.OO.,OO. v e e e - —
b~ e~ NN N S S e e S S S S SN P~ ™~
| [
| , |
T S S |
| | , 7
| Ea e | |
| ,
Zhlh—mR==Z0 S , =
e B &) Lt
L, W= OO T Wy [ = >
. bbb @z -t
W O~ Tlecloooeloc|ls ow - — L
kthNNhHN,NN,N w Wl w r w
M Lod Ladlay TIllI'll:i IIIIII | uas W | | — D x |
2 = » e o o e o o o o e 7 el o] ﬁu\. MBonwan = <| |
M = 2= Do [ da | s o [ - o WFFHHAFN,VP! Ll PoooRLLL O — o [
= [ nEEzzzz=zEz | = o) S| =St iy 5 5 5 5 2 7
oo ﬂ W F”CEEC*F -0l r Joo e [ b o e o foe x|
% < <=c LllfLLiIE:}LLr | R <C | =T L < 1 =T ,
w | e AAAqAAKTAAAA»AA\iob aSﬁ obb‘3;T Ll ESISSEEES fad ol
,D < =< < h\CP\P\Lﬂ\\F\n\P\n&CF«!\F\P\«(\C ﬁlﬁkcnl\ﬁ(rr_ = Bowe Jiow o= Biee P e Jmr | = | &=
, A A0 | | |- - [ e = — ,IITI,IIII.IP Lo b o Lol et Gl L <
o o exfor aclor oo ac e e o for o for o fr ex for o for e e Ezzzzzz=z [
PURY (%) TTTTT,TTWTT,TTTT.TTTTTTTTWTT,T.&S pojpapapa = o
v CCCCCCCCCCC,CCCCCCCCCC,CCFU < -
< <|< Ll L e L e ot o B et b e o i b e L e bl bt b ponapapa - o
x oxiox LLLLLLLLLLLLLLLLLLLLLLLLI = <
, @ o m EFEEFEEEEEET.EEE,FETF;EfrEEEv IR T R - ac
ol " f Lol g
E, ” | | o ” T
0 [oQ , Qv
e 7
o MRS IR 15 | .l

®

0
3
&


















“' ® o

e o i‘

AVRO AIRCRAFT LTD.

FUNCTIONAL

A ol WEIGHT AND C. OF G BY COMPONE
PROJECT y = &
| COMP.
DESCRIPTION REFERENCE NO. NO WEIGHT H.
SP PACK ELECTRONICS REMOUV B0 5[0500[94 189803
|l i L
18960
[ "SPARROW PACK PNEUMATICS 80506009 4 24 45[3¢
4 o e L 2445
MIB88IELEE A|IRCONDITIONING | 807000094 _ S283(
i
8 i I 08 | S 521
COCKPIT EOUIPMENT | 808000052 6001 ¢
g BRI 600
e S = LS5 S Jf {
I - R . T — |
| s
el |
| -
k o x5 |
















