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Aireraft: ARROW 1 . Reports 7-=0400-6L
A/C 25202 & 25203 Issue : 2
Date: 1 June, 1958

Sheet Content

1-1 to 1-k4 Introductory notes and
explanations of Weight changes.

2-1 to 2=2 Weight and C.G, Summary

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

L-1 to 4=15 I.B.M. Detail sheets of Weight
and C.G.s

No3B.

Work has been cancelled on the fuel C.G., management system
for Arrow 1 aircraft due to the satisfactory functioning
of the proportioners,
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Aircraft: ARROW 1 Report < 7=0L00-6L
A/C 25202 & 25203 Tssue i 2
Date: 1 June, 1958 Shiegt] £1=1

INTRODUCTION & WEIGHT CHANGES

The following is a weight & C.G. summary for the second and third Arrow 1 .
Mrcraft Nos, 25202 & 25203, with J75P5 Engines, based on the latest information
available, All weight and C.G, changes are quoted relative to 7-0400-6L

Issue 1 of May lst, 1956.

NOTE:

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

2) After Phase T of the flight test programme 4/C 2203 will be fitted with
a weapons pack trial installation, in lieu of the instrument package
installed here.

3) In this summary the Aircraft is ballasted such that the aft. C.G. shall
not exceed 31% M.A.C. - which is the theoretical aft limit.

GENERAL:

&) Pratt and Whitney J75 F5 Engines comprise the Power Plant for A/Cls 25202
and 25203, (5850 1b each, Pratt and Whitneys latest brochure weight with their
installation kit, confirmed by P & W actual weight recorded in engine
inspection records) .

The Instrument Package containing Flight Instrumentation is installed. The
Packages for A/C's 25201 to 25203 differ from those for A/C's 2520k and
25205,

The weight recorded here is Flight Test Department's estimate of cable and
instruments., An actual weight will be obtained as soon as a complete pack
is available,

For early flights the package will not have complete instrumentation, but
ballast will be installed to exactly simulate the completed weight and
C.Go

A relatively detailed estimate of other proposed Flight Test Installations -
throughout the Aircraft has been made. These installations amount to
1457 1b (figure partially confirmed by actual weights of some cable assys),

In A/C 25201 Emergency Fire Protection, landing gear lowering etc. were
installed. These are no longer necessary in A/Cis 25202 and 25203 and have
been deleted from the weight records,

An Interim Radio & Radar System with Minneapolis-Honeywell MHOL Damping System
is installed, Currently there is no Doppler or Tacan installation, though
space provision for future installation of Doppler, which is not yet
available, is made,
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The Mk 1A Tailcones and Stinger are fitted, Actually it is doubtful if
these will be available for the initial flights of A/C 25202, however,
they will be retrofit as soon as availlable.

On A/C 25202, the set of > odified structurally for "buzz
damper" installation ax itted, The control boxes are already modified for
all Mk, 1 A/C, If it is decided fit a trial installation of the "buzz
damper" system there be the following additional wbt o A/C 25202.60000

Buzz Damping Equipment £12l; 1b

This weight report incorporates the modified surfaces as on A/C 25202,
however, if A/C 25203 does not have a "bugz damper™ installation then the
following changes ensues=

Elevators
Ailerons
Rudder

When the split control surfaces are introduced this will entail a further
weight increase, however, details of these ammendments to the design are not
yet available.

Due to material substitutions and concessions introduded by Plamning and
Production Departments, there is a str db‘” al weight penalty of 72 1b
approx. This is all recorded in the structural weight breakdown., No account
has been taken of variations on machinings etc. nor of shop repair schemes,
since it is impossible to assess these, except where actual weights have
been obtained. Major repair schemes e.g cracked outer skin on Air Intakes
have been assessed and recorded,

Several weighings of A/C 25201 have hnef made and the results obtained show
good agrnemchr with the estimated w hts fer the alrcraft. However, at no
time has it yet been possible to cbtain a dry weight of the complete
aircraft,

A considerable number of actual weights parts and compenents have been
obtained., Structural weights have (ﬂec“ed 1 0.5% of estimates of
sub=assemblies ete, Equipment (most of wh;”n s now actual weight) has
shown a consitant increase averaging about 1 over manufacturer's
quotations or initial specification weights (excluding Engines and Gear
Boxes), Proceeding the report titles on the I.B.M., Tabulation sheets, will
be found a number varying fIOm 0 to 100G, h° percentage of actual
weight recorded within the regp

A summary of actual welghts obtained so fc as follows:

Landing Gear 9 % Flying Controls!

Structure 2.32'% Power Plant 5 A Equipment 26.89%
v
7 /0
?Anl:‘ 7 of the 3&.94&( v:eA?hu of A/C 520%
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Aircraft: ARROW 1 Repoft 3 1=0L00=6L
A/C 25202 % 25203 Issueti ),
Dates 1 June, 1958 Sheet : 1-i

LANDING GEAR WEIGHT 1b

Main Landing Gear - it has become necessary to fit modified
brakes with 1" thick discs,

TOTAL LANDING GEAR INCREASE

POWER PLANT & SERVICES

No weight change.

FLYING CONTROLS GROUP

No weight change.

EQUIPMENT GROUP

Interim Radio & Radar = Incorporation of actual weights of
approx. 30% of complete system

TOTAL EQUIPMENT GROUP INCREASE

SUMMARY

Weight Change - Aircraft Basic Weight

Structure
Landing Gear
Equipment

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

UNBALLASTED CONDITION

Issue 1 Issue 2

47,529,178 47,591.68
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DESCRIPTION

WEIGHT 1b

H, ARM

ins

| STRUCTURE _

18,972.71

3659§Q

Wlngs

Fin & Rudder

Fuselage Fwd Sta 255 ins
Sta 255' = ;85 ins
Sta 1,85 = 591,65 ins
Sta 591,65 = 742.5 ins
Sta 7h2.5 aft
Faﬁﬁlagp Joints

lOaOC? Ol
1,034,.63
2,669.92
1,670,36
1,010,63
T STy

912,38
5l .31

“Main Landmo Gear

b

__LANDING GEAR - RETRACTED

643,11
754 . 8L
181,78
380,23
660,98
807,53
162,81

~ 2,661,39

;88,88

Main Gear Doors & Fairings
Nose Landing Gear

N‘ se Lba:‘ D",’ & Fdl”‘;g&
PONTR _PLANT & buRVICﬁS

2,018,57
282,34
383551

26,67

S

13.770.66

538.99 |

537 .60
170,81
161,77

652,46

Erﬁx“eg % Acce ;uI463J75 P5
Gear Box & Drives on Fuselage
Gear Box & Starters on Engine
Engine Controls

Engine Nose 3 111ets

Fire Extinguishing System
Engine Mountings

Fuel System

+
tr

‘7 Fk,L,J’W J.r

T¥ ING CONIP IS GROUP

Axn9.1%oul
276,70
286,80

33035
75 .61
65,53
206,21
9;;065

665,32
603,71
589,18
375,79
562,69
700,45
635.0L
537 .27

OQ? L7

hdﬁlcal Flying Control

952,63
1,05 .54

Ol5a

63ucbh )

653°*%~,,h—

5,1:38.73

[02.97

Cockpit Pressure
Ejector Seats
Oxygen System

Alr Conditioning
Surface Finish
Cockpit Insulation

terim Wad¢n & Radar
Hyd*am*A;f Utility
N se U C Door

SyaJem
Actuation (wheel

extended)
Instrument Pack St re
Pack Instrumentation

st Tx 15t allations

16,07
15,00
5,00
1.2 091
22,10
822,07
100,00
1 31
90.99
5l .65
1,126,18
88,00
65 .86
17.45
99,08
68,68
65,93
33.59

686,80
3,048,00

! :i&;‘i‘ g " ~

é

163,68
38,1k




AMreraft: ARROW 1 Raport s 7=0400=6L
A/C 25202 & 25203 Tseue & 2
Date: 1 June, 1958 Sheet s, 2~+2

DESCRI PTION WEIGHT 1b H,- ARM V. ARM % M.A.Co
) ; ins ins
I i U/C Up T 556,76 127.42
Aircraft Basic Weight 16,670 .66
U/C Down | 558,93 123.83
USEFUL LOAD ( less fuel) 921,02 366,58 132.3L
[ Crew 390,00 191;,00 136,00
Eng. Fire Extinguisher Fluid 25,00 730,00 129,00
Residual Fuel 218,40 553 .98 134,04
Oxygen Charge 13.39 259,69 159,91
Water for Air Conditioning 140,00 268,00 132,00
0il , ) ] 134,23 | 608,92 115,68
| BALLAST 192,00 | 8h.8L 116,50
= N 1 | Sh5.hT 127.33

Operational Wt, Empty 148,383 .68

U/C Down | 17,51 123.87
[ Max. Interal Fuel (2508 gals at |19,562,00 | 5L0.99 | 145,09
7.8 1b/gal)

AR SLL.IL | 132,16

Gross Weight (Max, Int, Fuel) 67,945,68
U/C Down 545 .63 129,69

4/C Datum = 120 ins above an arbitrarily chosen ground line,

The above figures are for the aircraft in the BALLASTED
condition such that the aft, C.G., on the horizontal C.G.
envelope, using fuel proportioners, does not exceed 31%
M.A.C, i.e. 303 1b on Former Sta, 68.5 and 489 1b on the
Shear Panel,

These figures are theoretical requirements only and are
not to be confused with full nose ballast normally
installed (1,397 1b total),
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AVRO AIRCRAFT LTD. FUNCTIONAL
Bialron, civr. WEIGHT AND C. OF G BY COMPONE

PROJECT — - LS ===
| - - A T e iyt A S B e | COMP |
DESCRIPTION |REFERENCE NO o \_M_U(/M__J';l
| o B -
|
TOTAL WING GROUP } 1/0 0|0 ©/0 O
\
— = | | #
| ! ‘
OUTER WING 1010000 ‘
100 OUTER WiNG SKINS | 10100 01|64 291 0|7 (
100 POSTS AND TNTERCOSTALS | 1061000264 | 24 367
100 OUTER WING SPARS 110 100/0 3|6 4 | 3925 87 (
1 1 1 — g | .
100 OUTER WING RIBS | 1j01[00/0464 | 134 56|6 ¢
OB AILERON CONTROL BOX | 1101000664 | 37530779
100 RIB 12 101000764 762866 4
100 0 W AITLERON JACK FITTIN ‘ 101060964 1:‘4.‘7,1-“
ATLERON JOINTS AND FAIRING | 1010010 32937
BUZZ DAMP STRUC PROV O | 1010061164 | 8007
i | 1983 55|
‘ |
96 AILERON [ 1/0 2|0 0/0 0|7 4 | 3573 ”{'/ <
| |
; ’ 35360
| |
| l
95 FELEVATO 110 0 0| 4600 77¢
S ELEVATO ARRY UP [ 1@ 30001 i 15 e
H \ | ‘
‘ 47604
| |
- | INER W ‘7 N G | 10 /7(4 210 O] | 5 |
6 MA | U € STRUCTURIY 110 4/00/0 1|6 2 | LRI
100 FRONT SPAR | W | 10 4000 2|6 11110]41
100 v A | SPAF K 116 4/0 6|0 ‘, 2 | 151 |5 ¢
100 FWD CENTRE SPAR | w | 104/0004|62 | 4] 6
100 AFT CENTRE SPA I W 10 4000 562 | 3
100 REAR SPAR | | 104/0006|6: 76677
1 ¥ y TR TURE F 8 1 ‘ | 1|0 4/0 0|0 7[6 10 4|
1 STRUCTU ) To R a3 00 8¢ 149° "! )
10 STRUCTI T OF i 408096 TV EN R E
i FELEVATI ( TR Ot 0 X 1.0 400/10|6 428 38|7:
25 IRANSP JOl1 MARRY UP 1040011 70@5/6 .
1 ) I NNER W ( ) O | I 16 4 )1 2|6 ¢ 634716 ¢
100 SK)| : T 1/0 4/0 0/1 3¢ 190386
1 s Y REY PLES FET Y 1|0 4001 4|6 53915«
1 R i1 TO0O 9 INNE! AN 1|0 4/0 01 6|6 2 5120 46 1
74 DORSAL FAIRING | | 1|0 400/1762 | ) 5| 4
100 R 1 T 0 ' [ 1/0 4/0 0|1 8|6 : 10 0l ¢
7 7 I NG 0 FUS 10 1 T | | 110 4|0 61 9|6 1 2861
TRANSPI 1 JOBINT 0O I O 0 4/( 2 0|6 ; 1 4
7 7 WING j \\7 S ’57 b O | | A 110 4060 1 5 1 y
BUZZ DAMP STRUC P )V | A 11© 4002 6 5 /
/ 4 JORS AL FAIRING A [ 1@ 40023 ‘ @ 0335
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AVRO AIRCRAFT LTD. FUNCTIONAL
AALTON, ONT. WEIGHT AND C. OF G BY COMPON

PROJECT i
- e R | COMP |
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% [ 4
- . |
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| gel158
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[GHT AND ‘€. OF G by FUNEHONAL GROUF Rerddyne

COMPONENT

e e e SHEET
| | R . T e = o
WEIGHT I H. ARM l V. ARM H. MOMENT VJ MOMENT ;
e (T | |
I | ‘
2138468411442 3| 10369661 YA 59 6 4 ‘
I i : - 1 y i |
l 221 38 | ' 10369661 3102964 |
) \ 1
| ! ! ! ‘ ’ | ;
i 106000065 ‘ 308706301 ,L‘-M 5561 1948521173 4§186z81 |
L e | , _ |
; 30870 19452113 41B62EL |
| |
| | |
| \ |
1 T T |
| |
; \
‘ | | !
t : ! ‘ ‘
1 ‘ ; :
| | | |
E 1 i |
| { ! ‘







/EIGHT AND C. OF G BY FUNCTIONAL GROUP REPORT NO = 2B EER o
COMPONENT

: SE A
2010001

E

| €

517 WA Y —o—t S - e -

201000083 AS1 707495721170 63840877 185 oary
4 E ) 3 .
J. D &

REFE V e
| ) T { ot T I
| Mo wed weienr | S LT i
i 20 0006l00 . | i | T |
, ! L
| ! | T (
‘ | ‘
’ L | A
' \ [ \'
| | |
3 S8 0 30 i
! ;U S0 S FT : & J‘ z ) 4 1 3 : i
| l 48 530|685 13 3%b 3310 | 74 16 47
[ s
) 5 01 3 / 3% 1881344
| {
020000t ‘
€ © 4 1 327 “J '1 52 1 4. 4 ( 4l 7/ 254 & 4 e 3
) g ‘ J -
132 7 ‘ 1 79 8 33 4 &l 4 & (3] 3







FUNCTIONAL GROUP REPORT NO.
COMPONENT

EIGHT AND C. OF G BY

NT

E

MOM

SHEET-

ARM

ARM A

i

el RM

REFERENCE NC

0100

0

310 00

1.
ocooclec|o
My ey 4 py i b

~ ey ey

oo ocoE o

Sl Vo Tall "o Wt

454125

3

e
<

5

SRS

=

e

s B

JT1

515 4|¢

M

@ 0

-

Z

6

“\

D N~ C -

i J W&

o Qg 09 ¢

P OO -
N O P “
D = N0 N
Iy 1y P |
5 [ U
Hefo i
02 4 v
D~OMNEO W
T fo M A D~
§ gl RV,
vt { -

3
5|8
.

N\

O TO WD 2o

b)

=17
D W) “

5

4

P
A

0l



Ll | MmO~ MNMMNMO T N < .
N_N | iR DO 0302 % 1) D~ e .L = 5
Nm ‘ O [ Cal ) = s R =l AR = = s el a = T
GO @i 00 |- D § b2 b T el QX 8 - : I
O || cdinciovnvivrle N B ©le i i = e o 8
T g N | ™ L L sItip - e N~ 5
EO |5| e wreesow ~t . i I : ol ol 230
0 O e g8 1O ) i \O —i Q¥ o~ o~ < < s »
> - v~ < < — - o~ o~ Q % -~
= |
P I e
> |39 m@wivaw
P> \ 2 S ALY S \J
m 3 | winwinwnn : . ,
|C 2 k) ) 1) 3 1) e %
| Oln Qs : : - >
(@) V 11} ) \C N0 O 1\O i - - : =
dl=ldfidli Q0 S o = O S
L oot pwriigea] weaionc| pem o e i ) o
[®) SOl el - - . = .
L i ey - 4),1411 M.. 5 /IH : -
| = v i J M ~ ot
@) CO0 0O 0O ~ =
QIO { O o ~~ ~
: A fa 19 by o b = = - > c >
D v A "\ o\ ~ ~ \
A \© = T ¥
— Y & .
H _ > L X L ﬂ.
H v - & = : . 2 o
- - — e 3
W D~ X2 > \ ] 3 £
- - & i il - | ¥ =
f Z i) - - L 2 < ul il - bo
< | < L ﬂ! X i) - ' ;
3l 18 e W 1 o | k L P> "
00 ) (Y wl | D (D) |- Z £3 L
| - O R Z |2 - ol el R e < =
I - Q@@ = o -
| o | a9 ~ | & (S G = —" e Q[ v ol B3 — -
= D wd| Chaxi e~ sl Ol D |ud 0 > z
13 | o Sl AR el S b [ C Cuc X - © > =
D i — - | = [~ - > 2 = Vi
= - - 12 00 -l Ll |-l - Q| b= [
£ ¥ £ Q. )
e 0 OE & [~ ad -0 >k —— Bl b = e [ [ (7alivs 75 7
| 0 — Ll [T Wi P |z - Ol S " -
, L |l i L [ C
w L WD K ZZ D~ Duw Bz |n J2 : - g
T . 5 o= > = L [ Ll |30 - & X x x> = -
F = O oo [ Wi D = iy < - < - = < -r |=t < - 2 ve
AW - LIS Q| Z0NL0 Zj--|x VR b laC 0 —| Y | s H
vl R B & i el - e | aaud —-—
R ! - 3 = O | Z (LR O |0 X C | oo P z o
CN O x=<| g < |4d -_— O o wd e b = ad | T .
, o = o
0 W b OOl € ZEZEEXSO JEO SluZzzzZ ) ad 5 =
R $ | X g R K2 A [l - C -
=l | QEZE O S Z = XZ =D XE == 0 > o v by
AA | SCWOITrrT«c«Z2Hhyx «CP <«sZ—-~-0R oSO S~ — & 5 it e
= LLom® . pr - . B =
LOOMDNA W0kl =03 Ul DD (™ML Qo
O ﬁ P 2 e . =~ (C < - a («
1 | P N O IQ O
= A % T .
> 0 NX OO OO .
x LR g
A o i v v
o







AVRO AIRCRAFT LTD.

WEIGHT AND C. OF G BY

FUNCTIONAL

MALTON, ONT. COMPONE
PROJECT: e
i T e T C ',1,:']%/‘—

DESCRIPTION !REFERENCE NO O‘\‘ | WE!GHT H.

UNDERCARRIAGE UP POSITI 4909860] |

MAITN UNDERCARRIAGE GROUI 4010000]

u
00 MAIN UNDERCARRIAGE 401010092 20185753
RN T il [ 201857|
x
89 WMAl U C DOORS FAIRINGS 4010200[62 34“33
|
’ i B B f 282 34|

NBSE UNDERCARRIAG oy 402000 |

100 NOSE UNDERCAKRIAGE 40201009 3338117
?3'.’; £ ]'
| S NGSE U ¢ ) OR A FALRI | 40 ) 052 56716



JEIGHT AND C. OF G BY

T —

FUNCTIONAL GROUP
COMPONENT

* ‘ 5 3
REFERENCE NC No. | WEIGHT i H. ARM |V
—Em | ‘
4 ‘. I
i T1 ON 4000600 | |
| ‘ |
| \
t 1
3 |
}
f O P |

NG

| ] P ] 40 O

I 4

[

i /0 ‘"VI 3 ! 4
|

|

[

|} 1 2 “ L ¢ O \ ) ()

\

|

|

|

|
= =
282 34(|5 {6 i
n___ 1
PR2 54| |
QB2 24|
T

[

y 3.7 o 39 r)i}

|

A - -\

2 3 5 % .’ﬁzl

[

i

|

|

" o |

{ 4 7 3 ) ‘
) 3 &7 5| 32 ) §

[
. 1 4 { =3 %
431441 235363 |

REPORT NO._ -

- SHEET Sl
MC - B P _—“7‘7_‘\
TOMENT MOMENT |
/| |

1 |

\ | i ‘,

| | |

¥ , LR ’

1 |

1y i

; ?

gE 2 418 3T |
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