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CONFIDENTIAL 

Aircraft: Arrow 1 
A/C 25204 & 25205 

Date 1 August, 1958 

Description 

Radio & J:tadar r ix:ed 
Radio & Radar Removabl e 
Missile Seeker 
Trapped Fuel 

U/C Up 
Aircraft Basic Weight 

u/c Down 
Useful Load ~less fuel) 
Crew 
Engine Fire Extinguisher Fluid 
Residual Fuel 
Oxygen Charge 
Water for Air Conditioning 
Oil 

U/C Up 
Operational Weight Empty 

• u7c Down 
Max. Internal .fuel ( 24DO gals 1 

at 7 . 8 lb/gal) 
U/C Up 

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

Wei ght H. Arm 
lb ins 

O;l<'. • .L;, ~,1.J •. 00 

2,067.58 206.59 
167.00 519.29 
23ts.20 553.bb 

541.21 
48,078.68 

543.32 
1,129.62 3::,;,. 7;, 

390.00 194.00 
25 .00 730.00 

287.00 508.14 
13.39 259 .69 

280 .00 315.00 
134.23 608.,92 

537 .ltl 
49,208.30 

539 .24 
19 , <'. '.:>3.00 540 . t:IO 

53e .20 
68,461.30 

539.67 

Report: 7-0400-63 
Issue 3 
Sheet: 2-2 

v. Arm 
ins 
114.93 
109.54 

50.64 
llJ.l.42 
l2b.b2 

123.14 
120.2b 
l3b.;,0 
129 .oo 
135.33 
159.91 
114.00 
ll5.68 
126.bb 

123.26 
.11i4.09 

131.;,b 

129 .12 

Aircraft Datum "' 120 11 above an arbitrarily chosen ground line. 

M.A.C. 
% 

27.95 

28.52 

2ts.23 

28.64 

N .B. 1) 

2) * The trarped and r esidual fuel figures have now been calculated i n 
detail ( the experiment ally determined figures of July 1st, 1958 , 
being deemed unacceptabl e - see notes in t ext of report). 

Figures obtained by actual weighing 
Revised calculated figure 

Decrease in trapped+ r esi dual fuel 

675 lb 
525.2 lb 

- 131.8 lb 

Hence since the trapped+ r esidual fuel have decreased by approx. 
132 l b , the usabl e fuel has increased by a similar amount, it not 
being considered desirable to alt er the total estimate fuel within the 
aircraft at this time . 

It is hoped, in the near futur e , t o made an accurate check on the 
total volumes cont ained in each tank, since currently only 
calculated figures are available. 
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C O N F I D E N T I A L 

Aircraft: Arrow 1 Report : 7-0400-63 
I ssue 3 A/C 25204 & 25205 

Datej 1 August , 1958 Sheet 1-1 

Introduction and Weight Changes 

The following is a weight & C.G. SlllTlffiary for the fourt h and fifth Arrow 1 Aircraft 
serial Nos. 25204 •, 25205., with J75 F5 Engines, based on the l atest information 
avai.lable. 

All weight and C.G. changes are quoted relative to I s sue 2 of Jul y 1st, 1958. 

Note: 

This summary is for the Aircraft in the completed s tage with ful l Astra I 
trial installations and a completed Instrument rackage. 
For a preliminary estimate of the condition of the Aircraft at first 
flights see Appendix I. 

General: 

a) Pratt and Whitney J 75 P5 Engines comprise the Fower Plant for A/C 
25204 & 25205 (5, 850 l b each, Pratt and Whitney 's latest brochure 
wei ght with their installation kit, confired by P & W actual weight 
recorded in Engine Inspection records) • 

b) The Instrument .t'ackage containing Flight Instrumentation is installed. 
This pack is entirely different from those for A/C 1s 25201 to 25203. 

Initial proposals have been received from RCA as to their instrumentati on 
requirements in the pack - these, together with Flight Test requirements 
total 1,157 l b uni t weights. It is felt that the current estimate of 
2, 000 lb of equipment in the pack will adequately cover further 
allowances for cabling and additional Air Conditioning equi pment, 
detailed estimates of which are not yet available. Additional water 
required for Air Conditioning is considered seperately as an item of 
Operational Load. 

A reasonably detailed estimate of other proposed Flight Test Inctall ati ons 
throughout the Aircraft has been made. These installations amount to 
887 lb. 

c) In A/C 25201 for early flights additional emergency fire protection and 
additi onal emergency provisions for landing gear lowering were installed. 
These are no longer considered necessary and consequently are not be 
installed on A/C's 25204 and 25205. 

d) A missile seeker is installed, mounted beneath the Aircraft, between 
A/C Sta . 485 and 538 . 7 ins, from the dive brake jack beams. 
Canadair has SUDplied information to the effect that missile seeker 
shall weigh 124.4 lb. 



Aircraft: Arrow 1 
A/C 25204 & 25205 

Date 1 August, 1958 

General: Cont ' d 

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

Report: 7-0400-63 
Issue 3 
Sheet : 1-2 

e) There is to be a trial installation in these A/C of the full R.C.A. Astra 
I system, weights of which are based on R.C.A. 1 s statement dated June 5th, 
1958, but with the following ammendments:-

1. A compl ete J4 compass system is added. 
2. The missile auxiliaries normally housed within, or in close 

proximit y to, the missile pack, will not be necessary, 
however, one each of the Range Slaving, Angle Slaving and 
Optical mode units will be installed in the Instrument Pack. 

3. The minature stable platform, amplifier assy and platform 
r epeater will not be required. 

N.B. When Astra I is first installed the LR. Tracker system and ARD501 
Homer system may not be available. 

f) The Mk 1A Tailcones and Stinger ar~ fitted. 

g) Due to material substitutions and concessions introduced by Planning 
and Production Departments, there is a structural weight penalty of 
72 lb approx. This is all recorded in the structural weight breakdown. 
No account has been taken of variations on machinings nor of minor shop 
repair schemes , since it is impossible to assess these , except where 
actual weights have been obtained. Maj or repair schemes e.g. cracked 
outer skin on Air I ntakes have been assessed and recorded. 

h) A dry weighing of A/C 25201 has now been obtained. Based on the good 
agreement shown between estimated and actual weights of the first Arrow 
I it is felt that this summary is entirely representative of the subject 
aircraft in the completed s tate, ,rithin ! 0~)0%o 

Preceeding the report titles on the I.B .M. Tabulation sheets, will be 
found a number varying from Oto 100 9 this is the pJtrcentage of actual 
weight recorded within the report. 

j) No further work is being proceeded with in the fuel management system 
for Arrow 1 Aircraft. The f uel proportioner s are functioning satisfact­
orily ~nd it i s not considered necessary to fit the fuel sequencing system. 

k) The Aircraft as recorded with full Astra I trial inst allation (ref note 
(e)) is not ballasted. However, in Appendix I will be found an estimate 
of A/C 25204 and 25205 for early Flight Testing , these Aircraft are 
ballasted such that the C.G. on a flight envelope (using fuel proportioners) 
does not .. travel aft. of 31% M.A.C. 
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CONFIDENTIAL 

Aircraft: Arrow 1 
A/C 25204 & 25205 

Report: 
Issue 
Sheet: 

7-0400-63 
3 

Date 1 August, 1958 

1. Structure: 

Elevators - Introduction of slotted surface; fal se rib added, 
steel seal strip, T/Edge shear link etc. 

b) Fin & Rudder 

Buzz damping provisions were previously 
erroreously included 

Total Wing Decrease 

Rudder - introduction of slotted surface 
Buz~ dampi ng provis ions erroreously included 

Fin & Rudder Decre~se 

c) Fuselage Fwd Sta 255 ins 

1-3 

Bulkhead Sta 120 ins - additional doublers etc, A/Conditioning 

Weight lb 

+ 4,36 

- 11.07 

+ 

6.71 

2.34 
8. 78 

6,44 

requirements + 0,21 
Miscellaneous Items - addition of hand control mounting & arm 

r est assy. + 1. 75 

Fro nt Fuselage Increase 

d) Centre Fuselage Sta 255 - 485 ins 

Armament Bay Roof - mounting JL sections added for IR singal 
processor etc. + 1.68 

Total Centre Fuselage Increase + 1,68 

e) Duct Bay Sta 485 - 591,65 ins 

No weight change . 

f) Engine Bay Sta 591.65 - 742,S ins 

No weight change. 

g) Rear Fuselage Sta 742.5 ins aft. 

Tailcones - actual weight obtained of Mk 1 A tailcone, this 
was 1, 8% heavier than the estimate, probably due to 
gauge tolerances on relatively thin sheet metal + 8,16 

h) Fuselage .''Marry-Up" 
Rear Fuselage Incr~ase 

No weight change. 
Total Structural Decrease 

----
+ 8.16 
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CONFIDENTIAL • 

Aircraft : Arrow 1 
A/C 25204 & 25205 

Report: 7-0400-63 
Issue 3 

Date 1 August, 1958 Sheet: 1-4 

2. Landing Gear Weight lb 

No weight change. 

3. Power Plant & Services 

Fuel System - Act. Wt. of pressure regulator valve obtained at 
5.13 lb, Spee. wt. quoted at 3.25 lb (2 off) thus + 

Total Power Plant Group Increase + 3.76 

4 . Flying Controls Group 

No wei ght change. 

5. Equipment Group 

Instruments - initial evaluation made s pecifically for the 4th 
and 5th A/C 

L.P. Pneumatics - misc. prodn. drg . changes 
Radio & Radar Remov. - Full Astra I installed as for a prodn. 

Mk 2 A/C, less missile auxiliaries but 
with a ro mplete J4 compass system added 
and the minature stabl e platform, amp 
assy and platform repeat er not needed. 
Wts to R,C . A. 1s statement of June 5th, 1958. 
There are one each angl e slaving, range 
slaving and optical mode units incQuded 
in the Instrument Pack for the missile 
seeker 

Radio & rtadar Fixed - R.C.A. 1s estimate of rack weights 
revised estimate of JB R2 based on that 
f o~ A/C 25206 with applicable changes made 

Total Equipment Increase 

6. Trapped Fuel 

Trapped fuel - the figures established last month were 
concidered unacceptabl e due to possi ble 
inaccuracies in the method of obtaining them. 
Now detailed est imates , 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 lb July 1st, 1958) 

Total Tr apped Fuel Decr ease 

+ 15.48 
+ 16.50 

+ 22.01 

+ 56.61 

- 133.80 

- 133.80 
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C O N F I D E N T I A L 

Aircraft : Arrow 1 
A/C 25204 & 25205 

Report: 7-0400- 63 
Issue 3 

Date 1 August, 1958 Sheet : 1-5 

7. Operational Load 

Residual Fuel - On July 1st the weight of this item was quoted 
from an experimental determination. However, 
si nce the method has some possi bl e inaccuracies 
the figures have been checked by detail 
calculations . Similar weights are applicable 
to the Mk 2 A/C, but in t hese A/C it is proposed 
to modify the fue l no- air val ves and to introduce 
a sump in tank #5 such that the fuel is 
recoverable. Thus if Mk 1 A/C fuel system were 
similarly modified it w:mld be possible t o 
recover 287 lb of currently unusabl e fuel. 

Weight lb 

Wt. change + __ 2w.O_O_ 

* Total Operational Load Increase + ,2.00 

* N.B. These figures have not influenced the Gross Weight of the Aircraft, 
see also not followI'ng Wt. and C.G. Summary Sheet 2-2 . 

Summary 

Weight Change = Aircraft Basic Weight 

Structure 
Power Pl~nt 
Equipment 
Trapped Fuel 

1.35 
+ 3.76 
+ 56.61 
::, _ _133 .80 

74. 78 

Weight Change~ Operational Load 

Residual Fue[l + 2.00 

Weight Change - Operational Weight Empty ( A/C l ess usable fuel) 

Issue 2 Is sue 3 

49,281.08 - 72.78 lb 
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Aircraft: Arrow 1 
A/C 25204 & 25205 

Date 1 August, 1958 

Description 

Structure 
Wings 
Fin & Rbdder 
Fuselage Fwd Sta. 255 ins 

Sta . 255 - 485 ins 
Sta. 485 - 591.65 ins 
Sta. 591,65 - 742.5 ins 
Sta. 742.5 ins Aft. 
11Mar -U 11 

Main nding Gear 
Main Gear Doors & Fairings 
Nose Landing Gear 
Nose Gear Door & Fairin 
Power Plant & ervices 
Engines & ccessories J7 P 
Gear Box & Drives on Fuselage 
Gear Box & Starters on Engine 
Engine Controls 
Engine Nose fullets 
Fire Extinguishing System 
Engine Mountings 
Fuel S stem 

Mechanical , lying ontrols 
H draulic 1' 1 in Controls 

Instruments 
Probe 
Qockpit Pressure Sealing 
Ejector Seats 
Oxygen System 
Air Conditioning System 
Surface Finish 
Cockpit Insulation 
Drag Chute 
Low Pressure Pneumatics 
Electrical System 
Intake De- icing Boots 
Canopy Actuation 
Cabin Consoles 
Hydraulics Utilities System 
Sequencing of u/c Doors 
Instrument Fack Structure 
Pack Instrument ation 
Flight Test Installations 
MH64 Damping System 

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

Report: 7-0400- 63 
I ssue 3 
Sheet : 2-1 

Wt. & c.G. Sunmary 
Full Astra I Inst alled 

Weight 
lb 
1 .39 
10,002.20 
19038.94 
2j626.69 
19686.53 
1,018.71 
19437.47 

920 .54 
54.31 

2901. 7 
282.34 
333.81 

27 0 70 

119913. 1 
276.70 
286~80 
33.35 
75.61 
65.53 

206.21 
916.41 

9 3. 
1199.80 

10 .oo 
9.09 

15. ?.5 " 
5.00 

342.94 
22 .40 

853. 20 
100.00 

14 .31 
90.99 
56.31 

19131.18 
88.oo 
65.86 
23.62 

654.93 
66.89 

686.80 
2Dooo.oo 

886.78 
184.72 

H. Arm 
ins 

.3 
3.01 

754 .52 
184.18 
,379.30 
533.73 
660.98 
807.74 
462.81 

3 . 9 
537.60 
170.81 
162.60 

.32 
6oJ, 71 
589.18 
375.79 
562.62 
700.45 
635.04 
538.53 

1 9.10 
~23.71 
186.00 
204.50 
252.82 
338.84 
591.52 
187.48 
786.18 
423 ,31 
414. 71 
195.82 
222.01 
180.23 
503.19 
345.66 
385.81 
394.00 
468.12 
464.2'2 

V. Arm. 
ins 

2.2 
209.77 
128.30 
13b.44 
104.38 
107 .30 
128,96 
104,25 

1.00 
138.37 
99.70 
88. 70 

120.3 
119.7 
103.24 
105.54 
118.49 
115.11 
134.21 
127.71 
135.54 
13 .90 

7.72 
124. 71 
111.21 
13 .ll 
108.00 
130.00 
134.11 
156.03 
130.01 
140.20 
132.00 
143.17 
127 ,57 
112.90 
118.00 
154.36 
125.05 
117 .65 
116.36 
94.6!3 
95.00 

118.21 
135.05 



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

Air::raft: Arr ow 1 
A/C 25204 & 25205 

Date 1 August 9 1958 

Report: 7-0400- 63 
Issue 3 
Sheet: 3-1 

Introductjon.-

This appendix is to cover the condition of A/C 25204 & 25205 prior t o t he 
install ation of full Astra I. 

All wei ght changes will be quoted rel ati ve to the completed aircraft as def ined 
in the main text of this repcrt. 

Changes Applica½le to Early Phases cf 
A/C 25204 and 25205 

1 . Structure 

2. 

3. 

4. 

5. 

Fi n Structure for 1 R tracker= not installed initially 
Radome - longer radome fitted as A/C 25201 9 ful l el ec t rical 

properties unnecessary 

Total Structural Increase 

~andin~ Ge¥.: 

No weight change. 

Power Plant Gro~ 

No weight change. 

Fl;>:ing: Controls 

No weight change. 

Equipment 

Interim Radio & 1tada.r - this will be installed initially until 
Astra I units become available 

Radio & tladar Renov. = Full Astra I units will not be installed 
Radio & Radar Fixed - the wiring & racks etc for complete Astra 

I will not be installed 
Missile Seeker - this will not be installed 
Probe - Mk 2 A/C probe is replaced by Mk 1 since Mk 1 radome 

is fitted 
.MH 64 Damping uystem - delete cable allowance - now in I nterim 

Radio f.: Radar weight 
I nstrumentation in Pack~ full instrumentation will not be 

available initially, but it is assumed 
that the pack will be ballasted to 
s:imulate the completed condition» the 
weight of the pack - with water for 
Air Conditioning will be maintained by 
ballast. ~al Equ~~~~ 

Weight l b 

- 10. 75 

+ 21.42 

+ 10.67 

+ 648.68 
-2067 . 58 

- 892 .15 
- 167 .oo 

0 . 25 

- 85 .64 



CONF IDE N TIAL 

Aircraft : .Arrow 1 
A/ C 25204 & 25205 

Dat e 1 August 9 1958 

Report : 7-0400-63 
Issue : 3 

60 Tr~ ped Fuel 

No weight change o 

7o Operational Load 

Sheet : 3-2 

Water for Air Conditioning - si nce an i ncomplete pack will 
pr obably be fitted initiall y the 
Air Condit ioning equipnent may not 
be installedo Thus the weight 
of water i n the second boiler 
will be simulated by ballast 
(see Equipo Group) 

9:E.erational Load 

Summ<l!7 

Weight Change - Air craft Basic Weight 

Structure 
Equipment 

Bal l ast 
Op. Load ~ Wat er 

10o67 
-2423. 91.t 

- 2413027 

+1012 . 00 
= 140 . 00 

Weight lb 

- 140.00 

- 140000 

Weight Chapge ~ Operational Weif22t Emptz (A/C less usable fuel) 

BALLASTED Condition 

Complete A/c 

499208030 

Early Ajc 

479667.03 -1541.27 lb 
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Aircraftg Arrow 1 

CONF I DEN TIA L 

Report: 7-0400- 63 
A/C 25204 & 25205 Issue : J 

Date 1 August 9 1958 Sheet: 3-3 

Wt. & C,G, Summary 
A/C Prior ~o Astra I Inst. 

Description 

tructure 
Wings 
Fin & Rudder 1,028.19 
Fuselage Fwd Sta 255 ins 29 648 .10 

Sta 255 ~ 485 ins 19 686 . 53 
Sta 485 = 591,65 ins 1~018071 
Sta 591,65 - 742.5 ins 1 9437,47 
Sta 742.5 ins aft 920.54 
"Ma 11 4. 1 

Mmn 2 
Mai n Gear Doors & Fairings 282,34 
Nose Landing Gear 333.81 
Nose Gear Door & Fairi 27. 70 
Power Plant & ervices 

H. Arm 
ins 

3.0 
754.46 
182.88 
379.30 
533. 73 
660,98 
807074 
462. 81 

Engines & ccessories J ( P ,3 
Gear Box & Drives on Fuselage 276,70 603,71 
Gear Box & Starter on Engines 286,80 589,18 
Engine Controls 33 ,35 375. 79 
Engine Nose Bullets 75.61 562.62 
Fire Extinguisher System 65 053 700.45 
Engine Mountings 206,21 635,04 
Fuel System 916 , 1 538.53 
Flying ontrols Grou 2" - 21..t. 7 
Mechanical F ying orrtrols 9 7 .9 
Hydraulic Flying Controls 1~199,80 584.0J 

-~Eq~u~ir-m-en-t,-,,.=1.~x-e~d~&,....,.,-mo-v-.-------1-,8~"~0_...,,.,_-+-_ 394.,7 
Instruments 1 9. 0 
Probe .L5 .oo •"38,14 
Cockpit FTessure Sealing 5 ,00 186,00 
Ejector Seats 342.94 204 .50 
Oxygen System 22,40 252.82 
Air Conditioning System 853.20 338.84 
Surface Finish 100,00 591.52 
Cockpit Insula~ion 14 . 31 187 .48 
Drag Chute 90.99 786.18 
Low FTessure Pneumatics 56,31 423. 31 
Electrical System 1 9 131.18 414 " 71 
Intake De-icing Boots 88.00 195 . 82 
Canopy Actuation 65,86 222.01 
Cabin Consoles 23 ,62 180. 23 
Hydraulics Utilities System 65~- ,93 503.19 
Landing Gear Door Sequencing 66 , 89 345.66 
Instrument Pack 3tru.ct.ure 686.80 385 . 81 
Pack Instrumentation (probably l:xlJ1.a.stu1 

9 1
8

~oi •. ~~, 391.~0 
}lfiiM~~iln~n3}~~tions 03 ti~~2=. ~3? 
Interim Radio & Radar 6 : 68 34 6 

V. Arm 

209 .25 
127 .45 
130. 44 
104,38 
107. 30 
128.96 
104. 25 

1. 0 
138.37 
99.70 
88 .70 

120.3 
119. 7 
103.24 
105,54 
ll8,49 
115.11 
134.21 
127.71 
135,54 

.72 
124. 71 
113 .0 
13 .11 
108.00 
130.00 
134,11 
156.03 
130.01 
140.20 
132.00 
143.17 
127. 57 
JJ.2. 90 
118,00 
154.36 
125 .05 
117 . 65 
116.36 
94.68 
9§.oo 

M4:!E 
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Aircraft : Arrow 1 

A/C 25204 & 25205 
Date 1 August , 1958 

Descript ion Weight 
l b 

Tranned r·uel '23ti.20 
U/C Up 

Airc r aft Basic Wei ght 
U/C Down 

45~665.41 

Useful Load ;lb9.b2 
Crew 390.uv 
Engine Fire Extinguisher Fluid 25.00 
Residual Fuel 287.00 
Oxyg en Charge 13.39 
Wat er f or Air Conditi oning 140.00 
Oil 134.23 
Ballast 1 .012.00 

U/C Up 
Operational Wt. Empty 

u/c Down 
47j667.03 

Max . I nternal Fuel (. 24btJ gal s* 
at 7,8 l b/gal) 

19j2;,3,00 

Gross Wei ght ~Max . 
U/C Up 
I nt Fuel) 
u/c Down 

66,920.03 

N .B. 

H. Arm 
ins 
'::>53 . bb 
559 . 13 

561. 35 
3bb.Lb 
194.00 
730 .00 
508.~ 
259.69 
268.00 
608.92 
100.29 
545.3b 

54 7 .50 
';,40 . tiO 

544.uo 

545.57 

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

Report: 7-0400- 63 
I ssue J 
Sheet : 3-4 

V. Arm M,.A,C. 
ins % 
llJ.l.42 
127 .69 

124.02 
132 .tl3 
l3b. ';,0 
129.00 
135.33 
159.91 
132.00 
115 . 68 
113.b5 
127. '.)U 30.21 

123 .99 30. 80 
144 . 09 

132. 2'( c.'j . b5 

1 29 0 77 30.27 

1) Ai rcraft Dat um = 120 ins above an arbitrarily chosen ground line 

2) * See note 2) on Sheet 2-J. 

3) The above f i gures are for the Aircraft in the SALLASTED condition such 
that the aft, C.G . on the horizontal C,G. Envelope9 usi. ng f uel 
pro porti oner sj does not exceed 31% M.A.C. i.e. 1012 lb distributed on 
t he Shear Panel and the Sl ide rai l mounting brackets bet ween St a. 67.5 
and 96 . 25 i ns. 

These f igures are theoretical only. Currently provisi on i s only made for 
approx. 900 l b of ball ast at these locations, however, furt her details 
and calculat i ons on A/C 25204 and 25205 reveal that 900 l b i s adequate, 
s ince t his summary is necessarily only of a preliminary nat ure . 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL Gfi 
• COMPONENl 

PROJECT >xrow l A/C 25204 & 25205 
COMP . 

DESCRIPTION REFERENCE N O . NO. WEIGHT H . ARI 

T O T A L i i NG GF<O P 0 0 0 0 () 

0 R W I N G 
1 00 OU T E:.R W I NG s~ , ~s 

k 
OU T ER W I NG SP A RS 

1 0 R W I NG RBS 
98 A I L t R O N C O N T R O L e O X 

100 
A 

S T RU C PRO V 

198355 
--t----t 

96 AILERON 10200 0 074 35380791 

353 8 0 

94 E L EVA T CR 
94 f E V A k H RR 

I NNE:.R 'r1 I NG 

100 FRONT SPAR w 
0 MA I N SPAR I¾ 

100 FwO C E N T RE SP A R w 
n I R E 

100 REAR SPAR I w 
V ~ ITT,---U--Rnt-. ~ F-

1 00 STRUC T URE MS T OR R 
~ruRE AFT OF RPA 

, 40 ELE V A T OR CONTRO i l.l OX 
2 5 T k A ~ J O I N- f ------1·,tK~ -U -r- -------------1 

1

1 0 0 I t~ N c. R W I N G ,J (J I ~ T :-., 
1 0 0 I IQ N E R r~, (, S K I N ;:,-

t100 STRUT P I CK UP F I TT I NGS 
I 1 0 0 R I B S 1 I O 9 I N r' E R w ---,-,,,--,-.----+-.i--A----,,+,,.,_,...r-,----d.,._...,.--+--...L.,,----+-,,..,_p.,_,..J.-,±--,-..,.., 

7 4 DORSA L FA I R I NG I ~ 
00 R I B 10 
77 W I NG T O FUS 

~ - S R 
I 7 7 W I N G T O F U S , J O I N T r. A 

BU ZZ UA M I-' S I RU 
7 4 D O R S A L F A I R I f', G r. A 



NEIGHT AND C OF G BY FUNCTIONAL GROUP 
• COMPONENT 

REPORT NO _ _:_7-1:J"--.' _,4_00_-6_.:::_J ____ _ 

SHEET 5-1 to 5-15 • 
COMP. 

REFERENCE NO . No. WEIGHT H. ARM V . ARM H. MOMENT V . MOMENT 

• 00 

• 
• 
• 
• 
• 

198355 1422t>9451 269 6 18 8 0 • 
10200 0 074 353807919013561 28017422 4 7 9 7 8 8cl • 353 8 0 2 8 0 1 7 4 2 2 4 7 9 7 8 82 

159773 8 1014 2 60 

w 

A 



A VRO AIRCRAFT LTD. 
MALTON, ONT. 

• PROJECT ___ _ 

•• 
• 
• 
• 
• 

DESCRIPTION 

100 L EAD I NG EDGE I W 

WEIGHT AND C OF G BY FUNCTIONAL GR 
• COMPONENl 

REFERENCE NO 
COMP. 

,.o 

6d 

60 

WEI GHT H . AR 

-- --- ____________ J.-_j__--l-

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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1---1-------1-- + 

+ 

-l-
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t t 

~ -----1---



EIGHT AND C OF G BY FUNCTIONAL GROUP 
• COMPONENT 

REPORT No . ______ _ 

SHEET---

COMP . 
REFERENCE NO NO. WEIGHT H . ARM V ARM H MOMENT V. MOMENT 

9661 3192964 
-i-+---f---~-1 

3192964 

T 

_j_ ~---1 

j 
-t---+---------. l 

+ 

.. ----1-- - + 

-t .. 
.. 

--+ -l- .. 
+-

7 ---t-- .. 

I I-+-
.. l 
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A VRO AIRCRAFT LTD. 
MALTON, ONT, 

WEIGHT AND C OF G BY FUNCTIONAL GR 
• COMPONENT 

• P ROJECT ___ _ 

•• 
• 
• 
• 
• 
• 
• 
• 
• • • 
• 
• 
• 
• 
• 
• 
• 
•w 
• 

,-------------------------r-------r--~-----r----

100 

l 

OMP . 
DESCR I PTION REFERENCE NO No . WEIGHT H . AR~ 

F I__N ~~~ R II ODER 

·1 N R 9 , 
BUZZ DAMP 5Tl-<U C PROV F I N 3( n-w- R R Y l I P --- ---ir----t--.-,,--~h-.~~ 

F I N POU FOR I R TRACKER 2010003!:!3 10757601 
---- -----+--+----+--'----+---t----t----+------

91260 
--+--+-

J 



WEIGHT AND c OF G BY FUNCTIONAL GROUP 
• COMPONENT 

V F I N 
p 
C K E R 

OMP. 
REFERENCE NO. NO. WEIGHT H . ARM V . ARM 

2 0 1 0 0 0 3 tl 3 

91260 
-+---+-------'--+--+----+-

126 3 4 

--+---+--I-- + 

+ 

- - +----->I -----+-I 

REPORT NO ,--------

H . MOMENT 

6tl116817 

SHEET 

V . MOMENT 
• 
• 
• 

~ . 
41333 

7 14 16 4 7 
278963 . 

19 al9 2 4 3 2 
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• 
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A VRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL GI 
• COM PON EN . 

• ;_P:._:RO:'...:J'...:E~C ..'..,:T =========---------------- --------,--------,-:-:-:-=-,--- - --,-----
coMP . 

•• 
• 
• 
• 
• 
• 
• 
• 
• • • 
• 
• 
• 
• 
• 
• 
• 
•• 
• 

DESCR I PTION RE F EREN C E NO No 

T O T A L F U S E L A G E G R O U P JO 

R A D A R N O S E S T R U C T U R E R N 

88 SKIN CF 

3 SKIN E B 
4 FOT......,.-,-,-~---,----,r---------------r-~--n-",,,.,,-,,-~~1 

100 FORMl:.RS C F 
~~-E~~R~s~ ~n~~s---------

L I l. H T F O 0, '! E R ~ I:: fl 
7G HEAVY FORMERS t R 

LOWER LO NGERONS F F 
u 

7 5 L O W E R L O N G E R { 1 N E-. u 
N RONS H 

LOWER SHEAR PANE-.L F F 
TITT W I N G L O N (; E R O N S D R 

66 LONGtRONS C F 
~llN GERO N S 
43 LONGE-.RONS 

72 

4 8 
100 

97 
2 ~ 

4 
66 

3 

86 
33 

66 
3 

100 
97 

100 

100 

MA IN FRAME AT STN 5J8 77 
D V t'. , R A K E A C O M i1 n 11 A T I O N 
TOP LONGERONS FF 
DUCT C F 
DUCT D 8 
CANOPY ARCH 
A C C E S S P A N E L s D R 
NOSE U C SUPPORT STRUCTURE 
CREWS BULKHE/10S 
EQUIP ~EN I BAY STRUCTURE 
WINDSCREEN 
S E R V I C E A C C E s S r O n R S 
TORSION BOX F B 
DORSAL FAIRl!\G AIR OUTLF:T 
INTERME~I ATE FORMERS 
E ;~ G I N E A C C E S S O O O R 8 
S E A L I N (, ,~ I S S I L t r~ A Y 
M SCl:.LLANEOU~ ITE M C F 
AKMA MEN T BAY ROOF 
BULKHEAD '3TA 120 
BULl\1-HAO STA 255 
BULKHEAD TA 4 H5 
E N G I N E T U N N t L 
INTEGRAL FUS FUEL TANK C 

W E IGHT H . AR 

598 
6 ,...---,..i--.--~~ 

1925 1931 
3 3 4 7 _ 3 72-

1 316 6 544' 
865 .d.:!81 
396 540: 
334 2 10, 

1

1332''2 06, 
655 283( 

1305 138 " 
670 663'. 
604 619: 

I 214 29?., 
515 69 2 ! 

1473 6281 
-1--- 74 319( 

39 , 370( 
I 1 3 4 9 _) a--1J 
n1t.J 120c 
1054 2 5SC 
1125 485( 
4792 66"-i~ 
2116 39?~ 



WEIGHT AND C OF G BY FUNCTIONAL GROUP 
• COMPONENT 

REPORT NO . _______ _ 

SHEET ___ _ 

COMP. 
REFERENCE NO N O WEIGHT H. ARM V . ARM H . MOM E NT V. MOMENT 

- --lf--3~0~ 0 J__--+----'--l--------'------1--+---+--~--+ 

__._ -r ---,-- ~-----1 

CJ1Jli 
I --+--· 

JO 
3I 0 0 
31) , 0 

] 0 
1. 4 

00 1 as 
rs-7: ~4~~ 

F -4h ru~ 

ro-c T 
D B 
~ 

t 36 77 3 21 
A I 0- N, 1 1 "1t 

3 173 
3 124691- 3 9 6 6 
.3 0 172471 0034 

m4 s OU29 

ig --t-3 3 
21, 410 ¼09878 

• RU C T-U RE 00 2 703 0 7 0 8 -8 
• 0 OQ 2 -+13 ~ 2750 1q35?56 

TURE 301;00 4 65 185 8 892372 
50100 2 130 1803 1959333 

s 
30]0~ 

13 - 6- 7 44512 eh e,031 

n3i0100 8 -+-- 6 0 3 7 4 4 0 t 647 
OUTLET 1; 0 4 21 626 7 452 

LS it%% 8 -1-:;--5-1. 3~711 8646 
30; 8 147 9 659 1 )07 939 
5 0 :l,;J) 0 - 7_ ~376 81463 

-c F 5o~od 3 T4 5 04 49000 
30100 

hl
~i j!277i 

19_3 SO 4 

:5 o!ocf 2 8220 364046 
2 os 2 89 74 1170U6 }g 1 g4 4 1- 2 545819 --+ 1 85040 

1Q_l_2 a 8 79 31fc?29,..J 6955 
AN K 4 11 8 0 8 35- 0579 

I 

• 
• 
• 

• 
• 
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• 
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A VRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL Gli 
• COMPONENl 

• PROJECT ___ _ 

•• 
• 
• 
• 
• 
• 
• 
• 
• • • 
• 
• 
• 
• 
• 

•• 
• 

DESCRIPTION 

COCKPIT FLOOR 
C N R REAM h97 28 717 36 
DORSAL OVER FUl:.L TA f\JK 

H , . FL C OR 
S H E A R P A N E L fl E L (J 't'I ,,J A V A I~ C H 

..--~3~- p~~CK MOUN TI NGS RUr.TURE 
P8 ENG ACCESS LiOORS R F 

100 
1 0 0 
100 
1 
100 

NN FIX D R F 
SKIN AN D STIFFE:.NE l-{S RF 
F A I R I N G U f'I D E f-< R U 11 D F R R F 
F OR ME R S F I X E 1l R F 

O N G R O ,~ C H A M r I X t:. ll H F 
T A I L C O N E S 
C, I~ S N, R M H 
M I S C E L L A N E O U ~ I T E ~ S E H 
M T c.; R R K T ~ S I n E P A J t- L IJ B 
FOR M l:.RS L OWEk PANl:.L U 1:3 

0 W E R P A N E 11 B 
JOI NT FF TO CF 

A I N KEH 0 F F 
JOl/~ T CF T OOR 
JOINT LJ B TO E 8 
FUS JOll~ T AT STA '742 ':i O 

D V E R R A K E S 

AIR I NTAKES 

7 A I R N TAKES 

COMP . 
REFERENCE NO . NO . WEIGHT H . ARI 

301005652 6160176 
3 01005 958 55 771 3 
3 1006154 5007414 

1-r---,-+---+--~~9~8...,+...,-..--,--4 

j030000 

303010055 

2115256 
21 9292 

57772 
037 1 
4 3 7 7 1 
1 n 7 B 1 

y 

1 

77248 2 10 

77248 



NEIGHT AND C OF G BY FUNCTIONAL GROUP 
• COMPONENT 

REPORT NO . _______ _ 

7 1 7 3 
K 

~ C O R 
V A 1-i' CH 

r U R E 

F 

IJ B 
0 U 

F F 

ru---p r ~ 

COMP . 
REFERENCE NO . NO . 

J01005652 
30100595U 
J0100 

30100 
.)Q 006 
3 0 1, 0 0 6 
J

1

Q 1 Q O 6 
301006 
301006 
j01006 
30100 

30100 
30100 
3 0 
30100 
3 

3030000 

3~ + 100 SS 

_j_ I--

3 0 410 0 0 O 

-----+----,-.)+-n~ 

WEIGHT H . ARM V . ARM 

J_ 6160176 
t,57713 

21 929? 
8457772 

1 4037 1 
5143771 
26111781 

H . MOMENT 

SHEET ___ _ • 
V. MOME N T 

• 71215b 
4189 

711094 • 
~ 4 8 8 4 

3~4695 
218448 • 
838089 
315 b 5 2 8 
70952b • 
41 0 2 3 1 5 

1228317 

7 7 2 4 R+. _2_1_0_ 7_9+-1 _1_8_ 6_R+--+-1_ 6_2-+8_ 3_1_ 0---+6 ~ 1 6 7 7 9 3 

77248 16283106 I 9167793 
+ 
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A VRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL GI 
• COMPONEN 

• PROJECT ___ _ 
, __ _:__ _ _ ________________ --, _____ """1"::-'.CO:-:-,Mc::-P.,------,---

•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

•• 
• 

DESCRIPTION REFERENCE NO NO WEI GH T H AF 

UNDERCARRIAGF UP PnS ITI ON 

-----------------t----+-----t-+ 

MA N ONOERCARR 

S-V7TA I N O C O O O R S F ~ I P I N I; S 

282 

NOSE UNOERCAkR I AG~ GROUP 

100 NOSE UNDERCAkR I AG~ 170 

48 NOSE UC DOOi~ ANil I-AIRING 162 

L 

t 
i 



WEIGHT AND c OF G BY FUNCTIONAL GROUP 
• COMPONENT 

REPORT NO. _______ _ 

S I T I ON 

GR O OP 

GR OU P 

A I R I NG 

COMP . 
REFERENCE N O NO 

+ ---+-+ 

-+ --r 
4io{_Q q_o( _ 

i 

.. 

l 

1 

+ 

t 

t 

WEIGHT 

+ 

+ 

+- -

--+-

+--

HARM 

SHEET ___ _ 

V ARM H MOMENT V . MOMENT 

1-

- --i-~--~---f 

997 5 0147 
--+----+---

570147 

+--+--~ 0 4 0 ' 

-+-----+-----+--

.. 

t 

3 
--+---

3 
-; 

l 
+ 

+ 

+ 

+ --
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• 
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• 
• 
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• 
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• 
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A VRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL Gf 
• COMPONEN. 

• PROJECT ____ _ 

•• 
• 
• 
• 
• 
• 
• 
• 
• . • 
• 
• 
• 
• 
• 
• 
• 
•• 
• 

COMP . 

DESCRIPTION REFEREN C E NO . NO . WEIGHT H. AR 

1----------------------------t--t-----t--+- -t---+---l--~-+---

J ENGI NE ~ RV ArCESS 

ACC GEAR BO XfS ON FUS D l::l 
ACC GEAR BOXFS ON FUS E l::l 

ENGINE 
35 ENGINE 
35 ENGINE 

C O N T R (1 L S 
C0l'JTR0LS F 
C O N T R (! L S C 

F 
f-

8 3 G E A R H O X A N O S T A R T l R O N E N G 

T I C I 

FIRE EXT SYSTl:.M 
T I ,~ G ~ 'l S T E •A O B 

FIRE EXTI N G SYSTE ~A E Ii 

I 
64 M OU ~T I NG AN O l::lRK TS 

Et~GINE ~, GS IICCESSOI IF S 
E N G I N E W T G S A C C ~ H S O R I t S c A 

0 

5010100 

508000156 
5 0 200025 8 

5. 0 3 0 0 0 0 
5 0 300015 2 
503000254 

5 0 400 0 0 

5060000 

5070003 

28680589 

28680 

6553 

14 6 53 62S 

766 6 42 

206 21 



v'EIGHT AND C. OF G BY FUNCTIONAL GROUP REPO RT NO . 

COMPONENT 
SHEET • COMP . 

REFEREN C E NO . NO . WE I GHT H . A RM V. ARM H . MO MENT V . MOM E NT 

• r:; 

• 
0000 • 

• E 8 S SO 1 0100 

• 
s 0 j:j 50.:!0001 .:> 6 4 4 4 5 5 • s E tl 50 0002 s t3 2 3 2 25 6 

2 7 6 7 • 
503 0 0 0 0 • r.; 3000 1 5 d 1 5 5 A 16668 12431 

117 268 00 11800 

• 
• 

0 111 ENG 5 0 4 0 0 0 0 2868 0 58918 1 0 .::> 5 4 :1 6 R 9 7 6 H 2 • 
286 8 0 16897682 • 

• 
• 

e e 9 4 
4 5 09311 859435 • 
4 5 90075 879509 • 

146 5 3 62S 04 12 935 9 1 58711 • 
1 ' 4 

I t S C A 507 0003 7 6 f5 6 4 2 3 6 1'3'1.9 2 4 9 2048 • 
206 2 1 130 95159 26 3 3 5 5 !:l 

• 



A VRO AIRCRAFT LTD. 
MALTON, ONT, 

WEIGHT AND C OF G BY FUNCTIONAL G 
• COM PON EN 

• PROJECT ___ _ 

•• 
• 
• 
• 
• 
• 
• 
• 
• . • 
• 
• 
• 
• 
• 
• 
• 
•• 
• 

COMP. 
DESCRIPTION REFERENCE NO NO W EI GHT H Al 

~2.,..-,-3~ f~g E L S Y S T E M ~ g t g d g i ~ 
2 9 F U E L S Y S T E ,~ B r.; 0 ~ 0 ~ 0 5 6 

·~c- s~v~s-.----....r~E~K~1--,F- ~B,---------+-~~~ -u-rro a 
49 FU E L S Y S T E M I W 5 0 8 00 0 

_,_~-~~ ftfo"O ~.-.--
FU E L S Y S T E M C A 5 0 8 0 0 0 

- - - - ------+---t-

+ ---+--+--+------+----< 

l 

l 

+--+--+-

+ --L 

-----+---!-+ 

J 
... 



WEIGHT AND C OF G BY FUNCTIONAL GROUP 
• COMPONENT 

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

R E PORT NO. _______ _ 

SH EET ___ _ 

H MOMENT V. MOMENT 
• 
• 
• 
• 

12421362 • 

-+---+----------1--------l------ -----+------

-+ 

-------t --'--~- --l------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



A VRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL G~ 
• COMPONEN -

• PROJECT=========------- --------,--------=-:-:::-,---------,------l 
O M P. 

-·• • 
• 
• 
• 
• 
• 
• 
• . • 
• 
• 
• 
• 
• 
• 
• 
•• 
• 

DESCRIPT IO N 

E l YI I\IG CQN T Rll l r: 

MECHAN I CAL CONTROL , 
59 MECHAN I CAL C 01'4 T ROLS F F 

70 MECHAN I CAL CUN T ROLH F I I~ 

~ MTTH A N I C A L 
p. 5 

77 
66 
63 

~ E C H A N I C A L 
M 

FL V ll~G 

f------ --

CON T RULS I 
CON T ROLS 0 

HY 11 RA ll 
AUL i CS 

,___ _____ ---- --- --- ---

'l'I 

"' A 

-- --+- t--+ 

---+ • ----"--

------ 1---l---J'--

------i---l-- -t-

N O . WEIGHT H. AR 



EIGHT AND C. OF G BY FUNCTIONAL GROUP RE PO RT NO . 

COMPONENT 
SHEET • 

WEIGHT H . A RM V . ARM H. M OM ENT V. MOMENT 

• 
• 

F F 1 7 1 fl 8 2 1256 82~ • 
1 9 a 4863 3013 

F I 1--J !) 9 2 77608 0 • I 1/'1 id tl 5 ~ :) 09263 
0 ,, 

4 4104164 
A I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 

-·----.--- • + 

• 
- -1-t- • I-

t- • 
• --+--



A VRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL G 
• COM PONE~ 

• PR O JE C T ___ _ 

•• 
• 
• 
• 
• 
• 
• 
• 
• .• 
• 
• 
• 
• 
• 
• 
• .. 
• 

D ESCRIP TI ON 

FIXE D EQUIPMENT GROUP 

A 
I 1'1 S T R U M E N T S F F 

C O C K P I T P R E S Q U R E:. S E A L I ~ G 

~~rs 
5 8 0 X Y G t. N S Y S T E ~~ 

A I R CON D I T I O t,, I NG SYSfF M 
A I R CONO ITI O N I NG F F 
A I R CON O I T I O IJ I NG c F 
A I R CON U I TIO N I NG D t:I 
A I R CO I\ D I T I O N I N r, C A 
A I R CONDIT I ON I NG ENG 

ND I I NG w 

HYDRAUl.I C S MA I N s Y s T t:. 11 
3 2 u ILi TY HYDPAU L I C S F F 
29 UTILITY HYDRAUL IC S C F 
20 UTILITY H Y O R A U L I C S D R 
74 UTILITY HYDRAUL IC S E R 
2 4 1TILI TY HYO RAU L I CS I VI 
j 2 UTILITY HYO R NOSE ll C 
2 4 u I L I y HY DR MA I N II C 

NUC A ND M UC fl o on s f- Q M E CH 

C A B I N I N S U L A T I O N 

SHAKE:. PARACHU T t. 
8 A K P A R A C H lJ T t:. f-

CO M P . 
RE FERENCE NO NO 

_j_ 

a 
➔oi· o 

0 00 

--,}g d 
er 

'Z 0 Q 
0 a 
a d 

+ 

----t-

-i----f--

,r o ~ o o o • 
~-Bit CJ d, 0 

t 

d 

6 

WE IGH T H A 

4 
7 
2 

28 
2 

,-

A 

2 
6 



✓ EIGHT AND C OF G BY FUNCTIONAL GROUP 
• COMPONENT 

p 

t:. 11 
F 

_ F 
R 
R 
VI 

C 
C 

HE CH 

COMP. 
REFERENCE NO NO. 

-+--+-- t 
71 O ' 

WEIGHT 

28 
2 

H ARM V. ARM 

REPORT NO. _______ _ 

H MOMENT 

---+ 
86828 

17805, 

SHEET ___ _ 

V. MOMENT 

65000 

• 
• 

• 
65000 • 

• 

• 
188892 • 

t-

5 9 48 3 • j 
• 



A VRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL GI 
• COMPONEN 

• PROJECT ___ _ 

•• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 

•• 
• 

1- - --------------- ----,---------,-C-OM-P-,. - - ---y---

D ES CR IP TIO N R E FERE N CE NO . N O . WEIG HT H . Afa 
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