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AVRO AIRCRAFT LIMITED 
I NTER-DEPARTMENT AL MEMORANDUM 

E.F. Burnett - Weight Supervisor 
Arrow 1 - A/C 25202 & 25203 - Weight and c.G. Summary 
Report 7-0400- 64 Issue a, 

Attached is a copy of Weight and C.G. Summary Report 7-0400-64 
Issue 4 dated 1 August 9 19589 f or your retention. 

It was intended to conclude the Monthly Weight Reports for these 
Aircraft with Report 7=0400=64 Issr.e ·;1 dated July 1st, 1958. 
However 9 the experllllentally obtained figures for Trapped and Residual 
Fuel were unacceptable due to the possibility of i naccuracies in 
the procedure and subsequent detailed investigation has resulted in 
new estimates for these items which are now i ncorporated in this issue 
of the subject r epcr t . 

All future weight report ing will be done on the standard "Weight 
Statement for Flight Testing'' fvrm 9 as established for Arrow 
25201. 

C l assi f icat i o n cance lled/ chan ged t o : lNCLAS~~ 

By aut hon ty of' DRDA i /DARFT ~M Eng 6- 4 -5 

Date: 5 Nov 19n 

S i gna t u re: __ ....£s.,W.~&.c~#-.--

l' n it I Rank !)SI ' l_,_ ~~tary .sJlAD lj_Q_____(IBP 
E.F. Burnett 

EFB/ag 
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R.N. 
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Aircraft: Arrow 1 
A/C 25202 & 25203 

Date 1 August~ 1958 

Sheet 

1-1 to 1-5 

2- 1 to 2-2 

3 

4-1 to 4-15 

N. B. 

IND EX 

t./111 
I 

4 

Content 

I A L 

Introductory notes and expl anations 
of Weight changes. 

Weight and c.G. Summary 

Hori zontal C.G. Envel opes for 
Flight ·conditions with fuel 
proportioners used. 

I .B.M. Detail sheets of Weight 
and c.G.s. 

Work has been cancelled on the fuel C.G. managanent system 
for Arrow 1 aircraft due to the satisfactory functioning 
of the proportioners . 
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Aircraft: Arrow 1 
A/C 25202 & 25203 

Date 1 August, 1958 

Introductiorr & Weight Changes 

The following is a weight & c.G. summary for the second and third Arr ow 1 
Aircraft Nos. 25202 & 25203 , with J7S PS Engine s 9 based on the latestinformation 
available. All weight & C.G. changes are quoted relative t o 7-0400-64 Issue 3 
of July l st 9 1958. 

Note : 

1) Issue 3 of July 1st , 1958 9 was intended to close the monthly wei ght statements 
for A/C 25202 & 25203 9 however 9 due to the fact that the experimentally 
determined trapped and residual fuel figures were not accepted, the r eport 
is being issued again, this issue being final. In future Ajc 25202 & 
25203 will be covered by Weight Statements for Flight Test. 

2) ;Neither a dry nor a drained weighing has yet been obtained for Aircraft 
No. 25202. However9 based on the good agreement shown between est imated 
and actual weights of A/C 25201 it is felt that this summary is compl et ely 
representative of the subject Aircraft within! 0.30%. 

It should be remembered that the figures shown here for Nose Ballast are 
theoretical requirements and NOT the ballast as installed on A/C 25 202 9 ·:.:aee 
General note b) on the Instrument Package. 

3) This sunnnary will not appl y for A/C 25204 and 25205 which are t o be used for 
full Astra I Trial Installations. Reference Weights Report #7 -0400-64 
Issue 3. 

4 ) After Phase I of the flight test programme A/C 25203 will be fitted with a 
weapons pack trial installation, in lieu of the instrumentation package 
recorded here . 

S) In this $.llllllllary the Aircraft is shown ballasted such that the aft C.G. shall 
not exceed 31% M.A.C. - which is t he theoretical aft limit. 

General : 

a) Pratt and Whitney J7S PS Engines comprise the Power Plant for A/C 1 s 25202 & 
25203. (S8S0 lb each 9 Pratt and Whitneys latest brochure weight wit h 
their installation kit 9 confirmed by P & W actual weight recorded in 
engine inspection records). 

b) The Instrument Package containing Flight Instrumentation is installed. 
The Packages for A/c 0s 25201 to 25203 differ from those for A/C 1s 25204 
and 25205. 



Aircraft : Arrow 1 
A/C 25202 & 25203 

Date 1 August, 1958 

General:~ 

b) Cont 0d 

C O N F I D E N T I A L 

'Ipoz-t: 7-o4oo-64 
ue {' 4 

1-2 

The weight recorded here is Flight Test Department 8s estimate of cabl e 
and instrumentso An actual weight will be obtained as soon as a 
compl et e pack is availabl e. 

For early flights the package will not have compl ete i nst rumentation, 
but ball ast will be instal led to exactly simulat e the compl eted weight 
and C.Go 

A rel ativel y detailed estimate of other proposed Flight Test Inst allat ions 
t hroughout t he l½rcraft has been made. These installat i ons amount to 
1457 lb (figure partially confirmed by actual weight s of s ome cable assys)o 

c) I n A/C 25201 for early flights additional emergency f ire prot ection and 
additional emergency provisions for landing gear lowering were installed. 
These are no longer necessary in A/C 1 s 25202 and 25203 and have been deleted 
from the weight , records. 

d) An I nterim Radio & Kadar bystem with Minneapolis=Honeywell MH64 Dampi ng 
System is inst alled. Currently there is no Doppler or Tacan installation, 
though space provision for future installation of Doppler , which is not 
yet avail abl e , is madeo 

e) The Mk: 1A Tai lcones and Stinger are fittedo Yossibl y these may not be 
available fur first flights of A/C 25202 9 however , they wi l l be retrofit 
as soon as available. 

f) On A/C 25202 9 the set of control surfaces modified structurally for 
"buzz damper" installation are fittedo The control boxes are already 
modified for all Mk 1 A/C. If it is decided to fit a trial i nstallation 
of tre'bitz damper 11 system there will be the following additional wt . to 
A/C 25202000 0000 

Buzz Damping Equipment + 124 lb. 

This weight report incorporates the modified surfaces as on A/C 2520 29 
however, if A/C 25203 do,es not have a "buzz damper'1 installati on then 
the foll owing changes ensue: = 

Elevators 
Ailerons 
Rudder 

- 11.07 lb/A/C 
11.68 lb/A/c 

~ 8.78 lb 

- 31.53 lb 

When the split control surfaces are introduced a further weight increase 
will resulh= 

Elevators 
Rudder 

+ 4.36 lb/A/C 
+ 2.34 lb 

+ 6.70 lb 



DEN T I A L 

Aircraft: Arrow l 
A/C 25202 & 25203 

Date 1 August, 1958 

General: (Cont ' d) 

g) Due to material substitutions and concessions introduced by Pl anning and 
Productjon Departments, there is a structural weight penal ty of 12 l b 
approxo 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 jt is impossible to assess these , except wher e 
actual weights have been obtained. Major repair shcemes e.g. cra cked outer 
skin on Air Intakes have been assessed and recorded. 

h) Preceeding the report titles on the I.B.M. tabulation sheets , will be found 
a number varying from Oto 100s this is the percentage of actual weight 
recorded within the report. (see also note 2) on sheet 1-1) . 

j) The aircraft is ballasted such that the CoG. on a flight envel ope (using 
fuel proportioners) does not travel aft of 31% M.A.C. 

k) No further work is bej_ng proceeded with in the fuel management system for 
Arrow 1 Aircraft. The fuel proportioners are functioning sati sf actorily 
and it is not considered ne~essary tc fit the fuel sequencing system. 

l . Structure 

No weight change 

2. Landing Gear 

No weight change 

J. Power Plant Group 

Fuel System - actual weight of pressure regulator valves 
5. 13 lb each, Spee. wt. 3.25 lb each 

Total Power Plant Increase -4. Flying Controls Group 

No weight change 

5. EquiEment Groug 

No weight change 

Wei ght l b 

+ 

+ 



Aircraft: Arrow 1 
A/C 25202 & 25203 

Date 1 Augustj 1958 

6. Trapped Fuel 

The figures established last month were deemed unacceptable due 
to possible inaccuracies in the methop. of obtaining them. Now 
detailed estimatesj partially supported by test rig results 
reveal that the trapped fuel in the system is probably 
238.2 lb. Hence a decrease in wt is shown here (372 l b 
July lst 9 1958) - 133.80 
~See also Operational Load for note pertaining to residual 
fuel) 

* Total Trapped Fuel Decrease - 133 .80 

7. Operational Load 

N.B. 

Residual Fuel - On July 1st the weight of this item was 
quoted from an experimental determination. 
However~ since the method had some possible 
inaccuraces the figures have been checked by 
detailed calculations. Similar weights are 
applicable to the Mk 2 A/C 9 but in these A/C 
it is proposed to modify the fuel no-air 
valves ~ and to introduce a sump in tank #5 
such that the fuel is r ecoverable. Thus if 
the r,',k 1 A/C fuel system were similarly 
modified it would be possible to regain 
287 lb of currently unusable fuel. Wt Change + 2.00 

~ tal Operational Load Increase + 2.00 

➔~ Thes figures have not influenced the Gross Weight of t he Aircraft, see 
also note following"Wr. and C.G. Summary Sheet 2-2. 

Summa.IX_ 

Weight Change - Aircraft Basic Weight 

Power Plant 
Trapped Fuel 

+ 3. 76 
- 133.80 

::..,,]-30 . 04 

Weight Change~ Operational Load 

Resi dual Fuel + 

Wei ht Change - 0 (AC less usable fuel) 

Issue 3 
48~069.15 

ssue 
47 9 9fiL11 - 128.04 lb 



Air craft : Ar row 1 
A/C 25202 & 25203 

Dat e 1 August , 1958 

Descript ion Weight 
l b 

Structure lb. 797 .LJ.b 

Wings 109007.76 
Fin & Rudder 19034.63 
Fusel age Fwd Sta 255 i ns 2. 669.92 

Sta 255 - 485 ins 19670.36 
Sta 485 - 591.65 ins 1.010.63 
Sta 591 .65 - 742.5 ins 1.437.47 
Sta 742. 5 i ns aft 912.38 
"Marry-Up" 51.i.31 

.Lan(J.ing uear - Retracted 2.661.39 
Main Landing liear 2. orn.57 
Main Gear Doors & Fairings 282.34 
Nose Landing Gear 33} . 81 
Nose .ilear Door & Fairing 26.67 
Power Plant & Servic es 13 . 774.42 
Engines & Accessories J7S P~ l .L/:113. tU 
Gear Box & Drives on Fusel age 276 .70 
Gear Box & Starters on Engines 286 .80 
Engine Control s 33.35 
Engine Nose Bullets 75. 61 
Fi re Extinguishing System 65.53 
Engine Mountings 206 . 21 
Fuel System 916.41 
F .Lying Gontro .Ls Uroup 2. 007.;1 ;1 
Mechanical Fl ying ~ontrols 953 .45 
Hydraulic Fl ying Control s 1.054 .54 
Equipment -Fixed & Removabl e 9, 472 .03 
Instruments 46.07 
Probe 15.00 
Cockpit Pressure Seal ing 5. 00 
Ej ector Seats 342 .94 
Oxygen System 22 .40 
Air Conditioning System 822 .07 
Surface Finish 100 .00 
Cockpit I nsulation 14.31 
Br ake Chute 90.99 
Low Pressure Pneumatics 54.65 
Electrical System l ll l26 0 l 8 
I ntake De- icing Boots 88.00 
Canopy Actuation 65.86 
Console Panels 17 . 45 
MH64 Damping 99 .08 
I nterim Radio & l\adar 648. 68 
Hydr aulics Util ities Syst em 654 .93 
u/c Doors - Sequencing 66.89 
Instr ument Pack Struct ure 686 . 80 
Pack Instrumentation 39048 .00 
Flight Test Installations 1. 456 . 73-. 

0 N F I D E N T I A L 

fior: 
ssue : 

Sheet- : 

H. Arm 
ins 
563.30 
b43.06 
75h . 84 
181.78 
380. 23 
533. 81 
660.98 
807 . 53 
462.81 
488 . tl8 
53e . 99 
537.60 
170.81 
161 .77 
652.51 
b b~ .3 2 
603 .71 
589.18 
375 . 79 
526 . 69 
700.45 
635.04 
538.53 
65 2.1"( 
675,9tl 
630. 64 
403 . 2tl 
163.61:l 
-38.14 
186.00 
204 .50 
252 . 82 
339.45 
591.52 
187 .48 
786 .18 
433 .33 
415. 86 
195 . 82 
222.01 
174.76 
450 . 83 
.342.30 
503.19 
3!+,5. 66 
385. 81 
394 .00 
488 .48 

v. Arm 
i ns 
137.1ic; 
142 . 24 
209.36 
128.17 
130.70 
104 . 49 
107 .30 
128. 96 
104 .25 
135 .01 
141.00 
138.37 

99 .70 
88 .25 

120.36 
119. TO 
],93. 24 
105.54 
118. 49 
115 .11 
134 .21 
127.71 
135.54 
137 . l ';I 
147.72 
127 . 67 
113.61 
l 3tl .70 
108.00 
130.00 
134 .11 
156 .03 
134 .M 
140.20 
13 2. 00 
143.17 
129 .31 
112.91 
118.oo 
15h.36 
1 24.34 
140.34 
l ~4.04 
117 .65 
116.36 
94 . 68 
95.00 

128 . 90 
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Aircraft: Arrow 1 
A/C 25202 & 25203 

Date 1 August, 1958 

Description 

Tra ed uel 
UC Up 

Aircraft Basic Weight 
U C Down 

Crew 
Oxygen Charge 
Water for Air Conditioning 
Oil 
Fire Extinguisher Fluid 
Residual Fuel 
Ballast 

UC Up 
Operational Wt. Empty 

u/c Down 
Max. Int . uel -:i-

at 7 .8 lb/gal) ' 
U Up 

Gross Weight (Max. Int. Fuel 
u/c Down 

Weight 
lb 

9, 

13.39 
J.40.00 
134.23 

25.00 
28 .oo 
7 

ID ENT I AL 

H. Arm V. Arm .A.C. 
i ns % 

123.94 

159.91 
132.po 
115.68 
129.00 
135.33 

30.23 

124.00 30.80 
.09 

.1 

545 . 62 129.69 _ 30.28 

N.B. 1) A/C Datum~ 120 ins above an arbitrarily chosen ground line 

2) 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 lb on Fonner 
Sta. 68 .5 ins and 462 l b on the Shear Panel. 

These figures are theoretical requirements only and are not to be 
confused with full nose ballast as normally installed (1397 lb 
total+ possible additional 500 l b). 

The trarped and residual fuel figures have now been calculated in 
detail (the experiment a l l y determined figures of July 1st, 1958, 
being deemed unacceptable - see notes in text of report). 

Figure obtained by actual weighing 
Revis ed calculated figure 

Decrease in trapped+ residual fuel 

657 lb 
525.2 lb 

-131.8 lb 

Hence since the trapped+ residual fue l have decreased by approx. 132 lb 
the usable fuel has increas ed by a similar amountj it not being 
considered desirable to alter the total estimated fuel within the 
Aircraft at this time. 

It is hoped, in the near future, to make an accurate check on the total 
volumes contained in each tank, since currently only calculated figures 
are available, 



rJJ 
J 

~ 
2 
<C 
<II 

'\I - '.J 
0 
;: 
I-

1 

~ 
'-' 
tJJ 
1. 

<. 

'.A. 
~ 

., 
• 

\-loR,-z...oN,A.L.. C.G . E:..1,1\J.C:~aPC:: 

i>-RRO....i L ~ "-/c. '2.5c.O?. ~ c5-a.o3 

(,f\l'\Pr\ I. 

10 

lo~ 

late 

b4 

lo'2. 

loO 

Sis 

5\o 

St+-

sa 

Sa 

4-'6 

4\o 

44 

'2.9 3C 31 

I 

R.1=,.Pa<'lT No ·_1-0400 -b4 •~"-'-'~ 4 

1::.1'\T.Z.; ½\;,T 1'1!o~ 

- I 
I 
I 
\ 

I \ 
I \ 
\ C:.R.AP>t \ 

\ J[ \ 

\ 
I 

l 

\ 

\ 
\ 
l 
I 
I 

\ 
\ 

S>-l~aT: ~ 

.... 

1NT~~AL- Fuic..'­

T~,-..h<<:; In,~ &, \o Tb ~ 

\ 
\ 
I -

\ 
\ 
\ 

\ 
~--~ 

,-.,P.T~R./ I ,,.;/c.cov->N 
'-'l~vP 

-+- .... 







AVRO AIRCRAFT LTD. 
MALTON, ONT . 

WEIGHT AND C OF G BY FUN CTIONAL GRC 
• COMPONENT 

• PROJECT 
COMP. 

DESCRIPTION REFERENCE NO ,o WE I GHT H ARM 

• ..?213A46U4 

221 j A 

l tAutrd, " OGE 0 01.:1 b 3 0 1 

0 !17_0 

t 

-+ l l 
+ 

-+ 

t 





A VRO AIRCRAFT LTD. 
MALTON, ONT. 

PROJECT 

D ESCRIPTION 

WEIGHT AND C. OF G BY FUNCTIONAL GR 
COMPONENl 

REFERENCE NO 
OMP. 
NO. WEIGHT H . ARI 

I 
F I ANO RUODtR GR UP +-

~ 
r 
~ 

100 F I N 
~~u ~ 

12 F I N TO 

9.) HU U1fTT< 

---

V TI ' 
I) fJ 

~o 5 lg goo o 3 ~a b3 
G010002 

+ + 

------t-- + 

i 

l 

+ + 

+ + + 

... + + 

+ + + 

+ 

H517074YJ 
+ 7. R03~ 

+ 

... 

+ 
J 
t 

t-

t-

~ 

1 
l 

48.)068i', " 



FUNCTIONAL GROUP 
WEIGHT AND C. OF G BY COMPONENT 

IP 

v n ,-
1P 

O M P. 
RE F EREN C E NO NO 

:::iOOOOOO 

d0:2 0 000d4 

i I I 
+ 

[ ti 

WEIGHT H . ARM V . ARM 

H5 70'/49"7 " ' 

4 8~3815~" 

1" 
1 3 2 'l 1 .T2 -!:> ~ 1 4 4 0 

1 3 2 ~·r p. 

REPO RT NO . _ ______ _ 

H 

-,-

l 
+ 

3H40877 
J.•P355"') 

J3103~~} 

6 't 2f9 9 e 1 7 

+101~ 1:r:s4 

~ 07~1 u '.3 3 4 

+ t 

r 

+ 

j. 

l 

SHEET ___ _ 

t 

V MOMENT 

i 

0 4 f~ 9 
13:~3 3 

7 1 1 4 '/ 

1 613/4J")Y 

+ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

FUNCTIONAL GF 
WEIGHT AND c. OF G BY coMPONEN" 

PROJECT 

DESCRIPTION 

T O TA L F U $EL A r, E G HO II P 

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

F U S £ L A C. E t.1 A S I C S T B_t__!_C T ll R E_ 
rCT---U- R A O O M £ 
1 00 R ADAR NOSF ACCE:.88 nooRS 
--NO S f. S T R U C T U R E f ~ S T A 12 0 

SK I N F F 
08 SK I N C- F 

S K I N D f'\ 
-Y-S K"TN ~ R 

FO RMERS F F 
1 rr-rr -r rnz--v---tR"o c r 

F ORME:. S O B 
l G t r r o R •.1 1:. R (.~ E f1 

7i?. HEAVY FOR 1t£R~ E. R 
L OWE R 1. 014 G t n O N~S ~F-~F-
L ONG I TU fJ I N AL "'1£MllERS f- fi 

TS LOWtR l ONGERl1N 
TOP L ONGfRONR ( H 
l fJ W • H & H T A Rf> A -ti £~ f 
T OP 'i-1 I NG l ONGEHONS O H 

?,o l UN Gt."R'O fi S C F 
43 L ONG(R0NS F n B 
'1T l lTN'GTKU-1~ S A II 8 

ELECTRON I CS HAY STRUC T URE 
s-9 - lONG TTl t l r, A L 8 1:. A ~4 S D H 

RAD AR ACCE:.SS DOOR ~ F 
-7~2~ M -,,, I N F RA 14 E A~ 5 3 & rT 

D IV E R.R,\KE ACCOHlOllAT I Ol\i, 
48 TOP -----CO N C- f R () ~ -r ~ 

100 DUCT C F 
Yr -Dl.J C B 
22 CANOPY ARCH 

4 A -c C F S S P A N E L <1 0 -T 
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33 SERV I CE ACCE"S POORS 

~ORS I ON BPX f lf 
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3 ENGINE ACCESR DOORS 
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r 86 1 
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3166 544 
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6704663 1 
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39 3 '70 1 
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WEI GHT AND C. OF G BY FUNCTIONAL GROUP 
COMPONENT 

II P 

00RS 
~A 1?.0 

I-" fl 

f 
0 R 

RUC TURt 
0 H 
~ F 
~ 7T 
l A T I O ~• li 

"HlJCTlJP.E 

: TUR E 

s 

OUTLET 
s 

C r 

AN K CF 

COMP, 
REFFRENCE NO No WEI G HT H ARM V ARM 

10100 379611037 J a o o n 9 ~ o 9 11 4,l;, o 
12 207 947711401 
u. 0 5 4 1 9 o. 5 8 ~ 0 J_ 4 
212633767014300 
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