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Subject ARROW 1 A/C 25201 WEIGHT & C.G. SUMMARY - Report # 7-OUOO-i+U Iss. ll; 
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'Dates February 1st, 1958 
Aircrafts ARROW 1, A/C 25201 

with J?5 P3 Engines 

INDEX 

Sheet # 1 

1- i to i-5 

2- 1 to 2-2 

Content 

Introductory notes and explanations 
of Weight Changeso 

Weight & CoGa Summarieso 

3 Horizontal C0Go Envelopes for 
Flight conditions with fuel 
proport loners used,, 

U-l to U-15 IoBoMo Detail Sheets of Weights 
& CoGo8

s» 

NoB. The CoGo Envelope for A/C 25201 with fuel 
sequencing has been omitted until a fully 
approved sequencing is established* 
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Date: February lsts 1958 
AFOOT 1 A/C 25201 With 

J75 P3 Engines 

INTRODUCTION & WEIGHT CHANGES 

The following is a Weight & C0Go Summary for the first Arrow 1 Aircraft # 25201s 

with J75 P3 Enginesj, based on the latest information available. All weight and 
CoG, changes are relative to Issue 13 of January lstp 1958, 

Note 1) This summary does not apply for A/C 25202 and 25203 which will have J75 
P5 Enginest, nor for Aircraft 2520U and 25205 which are for full Astra I 
trial Installations etc, 

2) The statement herein is for the Aircraft complete to drawings and not 
necessarily in the condition to be encountered for first flight. 

For early flights there may be some shortages in non-essential equip— 
mentÇ, some flight test installations will probably be incomplete etc, 
(see also general note (j),A statement -for first flight will~be issued 
later. 

GENERAL: 

a) Pratt & Whitney J75 P3 Engines comprise the Power Plant for Aircraft # 25201, 
J75 P5 Enginesj which are partially redesigned versions of the P3 Enginesfl are 
to be installed on Aircraft # 25202 and subsequent'Arrow 1 Aircraft, (J75 P3 
Engines ® 69175 lb each; J75 ?5 Engines = 59950 lb each), 

b) The Instrument Package containing Flight Instrumentation is installed^ the 
package for Aircraft # 25201 to 25203 differing from those for Aircraft 2520!; 
and Aircraft 25205 (Astra I Trial Installations), 

A relatively detailed estimate of other proposed Flight Test Installations 
throughout the Aircraft has been made. These installations amount to 191;57 lb 
(figure partially confirmed by Actual Weights of some cable assys,) 

c) Emergency lowering for the Landing Gear and additional Fire Protection to be 
installed in the first aircraft9 are allowed üor in the summary, 

d) An Interim Radio and Radar System with Minneapolis-Honeywell M,H 61; Damping 
System is installed. Currently there is no Doppler or Tacan installations, 
although provisions for future installation of Doppler9 which is not yet 
availables, will be made, 

e) The original design of tailcones and stinger are recordeds the redesigned 
versions will be recorded at a later date9 when they are available for re- 
trofit, The ensueing weight changes will bes 

Tailcones + 139,81; lb/A/c 
Stinger = 29,72 
Net Change + 110,12 VQ/IJC 

f) Pending Flight Test requirements a "Buza Damping" System may be installed 
on the first Aircraft, Provisions for this installation are already in- 
cluded in the structural group as modifications to the Control Boxes, Foç 
the first flight the control surfaces will be unmodified^ however9 if the 
need for Dampers is provens a modified set of control Surfaces will be made 
available, 

UNCLASSIFIED / NON CLASSIFIÉ 



Dates February lsts 1958 
ARROW ls A/C 25201'-with 

J75 P3 Engines 
Report 
Sheet i'yfg. 

7-0l|.00=>I|.U Iss» III 

m 
GENERALS 

INTRODUCTION & WEIGHT CHANGES 

f) (Continued) 

The following weight penalaties ensues 

Ailerons 
Elevators 
Rudder 

+ U»68 Ib/A/C 
l-o 07 lb/A/C 

Equipment 
+ 8.78 lb 

123.97 lb 

g) It should be noted that due to material substitutions and concessions 
introduced by Planning & Production Departments there is a structural 
weight penalty of 203 lb to-date. This is all recorded in the struct- 
ural weight breakdown. No account has been taken of variations on 
machinings etc. nor of shop repair schemes^ since it is impossible to 
assess these9 except where actual weights have been obtained. 

h) A considerable number of Actual Weights have now been obtained. 
Structural weights are checking within 0„5$ of estimates of sub- 
assemblies etc. Howeverequipment (excluding Engines and Gear Boxes) 
shows a consistant increase averaging about 11/ over manufacturer's 
quotations or initial specification weights. Preceeding the report 
titles on the I.B.Mo Tabulation Sheets5, will be found a number varying 
from 0 to 100s this is the percentage of actual weight recorded within 
the report. 

A Summary of Actual Weights obtained so Tar is as follows? 

i.e. 70.52/ of the Basic Weight of A/C 25201. 

j) The Aircraft is ballasted such that the C.G. on a flight envelope (using 
fuel proportioners) does not travel aft of 31/ M.A.C. 

For first flight the aft restriction is 30/ M.A.C?S this may be achieved 
by installing maximum ballast in the Radar Noses and any further ballast 
requirements in the Observer's cockpit. 

Structure 7U.87Z 
Landing Gear 98.75/ 
Power Plant 92,97/ 
Flying Controls 56îl8/ 
Equipment 23.1*8/ 

1. STRUCTURE WEIGHT (lb) 

a) Wings 

# No Weight Changes. 

UNCLASSIFIED NON CLASS! 



Date: February 1st, 19î>8 
ARROW 1 A/C 25201 with 

J75 P3 Engines 

1“ STRUCTURE: 

b) Fin & Rudder 

INTRODUCTION & WEIGHT CHANGES 

SEC SE T 
Report # ÆrOUOO-iUj. Iss» lii 
Sheet # 1-3 

%• 
WEIGHT (lb) 

No Weight Changes, 

o) Front Fuselage, fwd0 Sta, 233" 

Navigator8s Canopy =■ addition of insulation batting + 0„2U 
Miscellaneous Items- addition of Stainless Steel Fairings 

at canopy hinges + 1»33 

Front Fuselage Increase + 1»37 

d) Centre Fuselage Sta, 235"-U8311 

Dorsal Fairings over Fuel Tanks - alterations to insu- 
lation etc, ~ 0,90 

Structure for Ram Air Turbine - deleted, currently no 
longer a requirement on A/C 25201 - [i0„7li. 

Electronics Bay Structure =• items (eg Side Access Door) 
that would have been removed for 
RoAaT, installation now reinstated + 9o?U 

Dorsal Fairing Sta, 268''-315" - modifacations to aft end, 
skin Al, was Mg, etc, + 0,82 

Deflector Shield - addition rubber seal fwd, end + 0,16 
C„F0 Duct - addition of inner seal ring, ,016 Al, 

at joint to floating duct, 
aerodynamic requirement + 0,82 

Centre Fuselage Decrease - 30,10 

e) Duct Bay Sta, U85l,-°591,65" 

No Weight Changes 

f) Engine Bay Sta, 591,65't-7U2,511 

No Weight Change 
g) Rear Fuselage Sta, 7U2o5" Aft, 

No Weight Change. 

h) Fuselage "Marry-Up1* 

No Weight Change 

TOTAL STRUCTURAL DECREASE ^~2TT,'33 

2, LANDING GEAR 

Main Landing Gear - Dowty quote actual weight of 
main leg assy, 

UNCLASüirlED I 
+ U 

continued 
CLAOSIHE 
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Date: February lsts 195>8 
ARROW 1 A/C 25201 With 

J75 P3 Engines 

INTRODUCTION & WEIGHT CHANGES 

2» LANDING GEAR (Continued) 

g/E, C RET 
Report # 7-OUOO-UJ. ISS« 111. 

Sheet ff/A/LAX 

N. 
VJEIGHT (lb) 

Nose Gear Door & Fairing actual weight of Door obtained 
addition of aerodynamic fairing 
to door 

TOTAL LANDING GEAR INCREASE 

3° POWER PLANT & SERVICES 

No Weight Changes 

lu FLYING CONTROLS GROUP 

Mechanical Controls •= addition of self centring unit for 
elevator controls 

Flying Control Hydraulics Fuselage - addition of two surge 
damping accumulators in return lines 
addition of boosters to overcome 
friction in system plus associated 
values^ filters and piping» 

TOTAL FLYING CONTROLS INCREASE 

5» EQUIPMENT GROUP 

Drag Chute - alteration to control mounting structure in 
cockpit and addition of inner race to release 
mechamisnu 

Electrics FoF» - Actual Weight of Master Warning Control 
Box 

Air Conditioning System - incorporation of actual weights 
of engine manifolds, previously 
target weights used 

Ram Air Tuhbine Equipment » the system is deleted from 
A/C 25201 currently» Unit when tested 
failed to give expected output 

Flight Test Instrumentation in Pack - revised weight 
estimate by Flight Test, main patch 
panel deleted, but increases in cables etc 

EQUIPMENT GROUP DECREASE 

SUMMARY 

Oa53 

I0O8 

5O73 

3.01 

13.UO 

77-06 
93.ii7 

0.21 

3.05 

9.66 

91.35 

12.00 

"6633" 

Weight Change - Aircraft Basic Weight 
Structure “““’““I 2B75T ib 
Landing Gear + 5.73 lb 
Flying Control + 93.U7 lb 
Equipment - 660k3 lb 

^ lu 2*/lb 
Weight Change - Operational Weight Empty (A/C less Fuel) 

UNBALLASTED CONDITION 
Issue 13 ~ Issue 1U 

UNCLASSIFIED / NON CLASSIFIÉ 1:7,999.68 lb l48,O03»92 lb + Iu2i4 lb 



Dates February 1st, 1958 3°!^/^//® E T 
ARROW 1 A/G 25201 with Ëi^'ort""# 7-OUOO-14i Iss. H 

J75 P3 Engines Sheet # 1-5 

IMTRODUCTION & WEIGHT CHANGES 

N. B. If Aircraft Ballasted such that the C.G. in the Flight Envelope, 
using correctly functioning fuel system proportioners, does not 
exceed 31$ M.A.C.j further 893 lb of ballast are necessary. 

UNCLASSIFIED NON CLASSii IE 



Dates February lsts 1958 
Aircraft; ARROW 1, with 

J 75 P3 Engines 

WEIGHT & CoG. SUMMART 

DESCRIPTION 
WEIGHT 
lb 

H „ ARM 
inso 

V„ ARM 
inso 

13 7 » 53' STRUCTURE Trar 

75Uo3U 
I8lo60 
379o71 
533»99 
661oOO 
801,03 
U69ol8 

lli"2,26“ 
209.31 
128,17 
130,79 
10li„6l 
107.31 
129o06 
103,86 

Wings; 
Fin & Rudder 
Fuselage Fwd, 

Sta, 
Sta, 
Sta, 
Sta, 

Sta, 255" 
255"“U85" 
1*85» 591,65" 
591,65-71*2,5" 
71*2,5" Aft, 

"Marry-Up" 

9,963,50 
1^025,85 
2,61*6,56 
1,652,01* 
1,001,86 
lsi*33,13 

801,79 
52,71 

131*759” 
UâTÔÜ- 

138,37 
99,70 
88,25 

LANDING GEAR - RETRACTED 
Main Landing Gear-- 

Main Gear Doors & Fairings 
Nose Landing Gear 
Nose Gear Door & Fairing 

1*88,21 
1,963,71* 

282,31* 
333,81 

26,67 
Üu 3'LL 8l 

539,50 
537,60 
170,81 
161,77 

”6302” 
’ 661*792” 
601.39 
589.08 
375,76 
562.75 
700.1*5 
635,01* 
536.67 

120„3li 
USTTB” 
102,98 
105,59 
118.62 
115,07 
131*. 21 
127.71 
136,12 

POWER PLANT ^ SERVICES 
Engines & Accessories J75 P3 
Gear Box & Drives on Fuselage 
Gear Box & Starters on Engine 
Engine Controls 
Engine Nose Bullets 
Fire Extinguishing System 
Engine Mountings 
Fuel System 
LLTING CONTROLS GROUP 
Mechanical Flying Controls 
Hydraulic Flying Controls 

12,562.29 
275.51* 
286,30 

32.1*3 
70.58 
65.1*6 

206.21 
893.00 

1,91*6.48 
9Wa3 

1,002,35 
"9755Ü757” 

”553759 
"55H73r 
61*8.12 

'Ï3B727' 
11*8,22 
128.90 
T333ÎT EQUimENT FIXED & REMOVABLE 

Instruments 
Probe 
Cockpit Pressure Sealing 
Ejector Seats 
Oxygen System 
Air Conditioning System 
Surface Finish 
Hydraulics Main System 
Cockpit Insulation 
Drag Chute 
Electrical System 
Low Pressure Pneumatics 
Intake De-icing Boots 
Canopy Actuation 
Console panels 
M.H.61* Damping System 
Interim Radio & Radar 
Instrument Pack Structure 
Pack Instrumentation (A/C 25201) 
Flight Test Installations 
Additonal Fire Protection 
Emergency Landing Gear Lowering 

”115707” 
15.00 
5.00 

339.06 
26.07 

822.07 
100.00 
61*1.97 
li*,31 
90.99 

1,122.03 
51*.65 
88.00 
61*.92 
17.1*5 
99.08 

63I089 
686.80 

3,01*8,00 
1,1*56.73 

177.6? 
12.91 

1*03.77 
"153768” 
-38.11* 
186.00 
201*.1*3 
21*0.51* 
339.1*5 
591.52 
501*.1*1 
187.1*8 
786.18 
1*16.8? 
1*33,30 
195.82 
221.99 
171*. 76 
1*50.83 
31*0,18 
385.81 
39l*.00 
1*88.1*8 
1*02.00 
1*58.83 

^CLASSIFIED 

HBTTC 

108.00 
130.00 
13l*.10 
156.70 
13I* .1*6 
11*0.20 
117.78 
132.00 
11*3.17 
112.91* 
129.37 
118.00 
151* .35 
121*. 31* 
11*0.31* 
121*. 23 

91*. 68 
95.00 

128,90 
109.57 
128.60 

X 
/ NON CLASSIFY 



Date; February lsts 19^8 
Aircraft; ARROW 1 with 

J7ü> P3 Engines 

WEIGHT & G» G» SUMMARX 

NoBo 1) Aircraft Datum is considered to be 120!! above an arbitrarily chosen, 
ground line, 

2) The above figures are for uhe Aircraft in the BALLASTED condition 
such that the aft» CoGo on the horizontal CoG, Envelope does not 
exceed 31^ MoAoG» ioe» 303 lb on Former Sta. 68o5 and 590 lb on 
the Shear Panel» 

UNCLASSIFIED / NON CLASSIFIÉ 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

PROJECT  

WEIGHT AND C. OF G BY FUNCTIONAL < 
COMPONE 

DESCRIPTION REFERENCE NO. 

TOTAL FUSELAGE GROUP 

10 0 
il O O 

FUSEL AGE B A S ~ 
R A 0 0 M E 

S T R U C T U R E 

RADAR—N o s F” "rtru 
NOSE STRUCTURE 

 DOORS 
TWO STA 120 

SKIN r 

lQ_0 0 0 0 0 

oro 1 io OTOUT 
3010001 

0 1 
0 1 
on 

00 02 
0 0 0 3 
0 0 0 4 
0 0 0 5 

5 1 
5 I’ 
5 1 
nr 

WEIGHT 

18 100 
ro err 

.12 188 
' 1 1 0 "4 

2 1182 8 8 SKIN 

"SKIN 

0 1 5 4 

SKIN B 
F O Rrm R S F f~ 

5 0 1 0 0 0 6 5 6 
3010007 5 8 
0 0 t 0 011 52 

3 7 
5 9 3715 3 

il 77 25 
HrU ' ■ .'-4 

10 0 FORMERS C 
T O R M E R S—TT 

3 0 1|0 0 1 2 5 4 

LIGHT 
"ETE A V Y 

FORMERS 
FORMERS 

3 0 1 0 0 1 3 
3 !0 1 0 0 1 4 

5 6 

LOWER LONGERON 

7 5 
L 0 N G I T U ü I N A L—U 
LOWER LONGERON 

SEE 

F M B E R S 
fc B 

3 0 1 
3 0 1 

5 8 
0 81 5 
0 0 16 

3 0 1 0 0 1 
3010018 

TOP LONGERONS 
LOWER SHEAR PA 

E B 
N E L F 
(FCTN S 

o 

[2 78 24 
! 7 4 91 

3 7 
FT 

1 3 5 01 
2 1 B90 

6 8 46 
nmrs 

1 8 

6 8 4 2 
3 iO 1 00 1 9 
3010020 

TOP WING LONGE 
LONGERONS C F 
LONGERONS C F 

T) r "3 0 1 0 0 21 

6 38 
2 9 40 

3 0 1 
3 0 1 
3 0 1 

0 012 2 
O OiS 3 
0 0 2 4 LONGERONS 

LONGERONS A n 
ELECTRONICS BA 

G I T U D I N A L U 
RADAR ACCESS Ü 

13 8 13 
12 58 

Y STRUCTURE 

m MA Î N FT A M E n— 

BRAKE ACC 

FA M S D B  
0 0 R S C F 
TIN 5 3 8—T7 

3 |ü 1 
3 0 1 

110315 
0 0i2 6 

"3-0 1 0 0 3 7 
3010028 

"3 

4 8 
10 0 

DIVE 
TOP—LONGERONS 
DUCT C F 

OM STRUCTURE 
F—F- 

010029 
3j0 110 0 3 0 
3b 1 0 0 3 1 
3 0 1 !0 0 3 2 

9 7 DUCT D B 
CANOPY ARCHES 
r e C E Sm PANEL 
NOSE U C SUPPO 
CREW B U L K tlF A D S 
EQUIPMENT BAY 

5-6- 

RT STRUCTURE 

STRUCTURE 

3010034 
3 0 1 0 0 3 6 

5 2 

3 |0 1 
3 0 t 
3:0 1 

[) 0 0 R S 
B 

6 6 

!1 0 0 
9 8 

*t f N 0 S C R E E N 
SERVICE ACCESS 
TORSION—Bin f 
DORSAL FAIRING 
INTERMEDIATE FORMERS 
ENGINE ACCESS 

" S EALING—M | S S I L 
MISCELLANEOUS 
ARMAMENT ErA~Y ROOF 
BULKHEAD AT ST 

3 0 1 

0 0 3 7 
0 0 3 8 5 2 
0 0 ,3 9 5 4 
00 4 1 5-2- 

AIR OUTLET 

3 0 1:0 0 4 2 
is-cn-o 0 4 3 
3010044 

5 8 
5-8 
5 4 

DOORS 
t—B AY 
ITEM C R 

- 3 0 1 O 014 5 
3010046 
3 010© 4 7 
3 0 1 O 0 4 8 

Ftr 

8 6 55 
3 5 70 

TO 
2 7 

34 
1 8 8 & 6 

13 3 3 68 
3 16 

8 4 61 
—TO 

3 3 43 
-12 7 T t 

6 150 

005-4- 

5"4 5 4 

2 0 

il 3 0 03 

10 0 
• 1 5 

BULK PTE A 0—TT" 
BULKHEAU AT ST 
ENGINE TUNNEL 

A 12 0 
-5-5- 

A 4 8 5 

3 010 0 4 9 
30 IjO 0:5 0 
3 0 110 0 5 t 
3 0 1:0 0 5 2 
3 0 10 On r5-e- 

6 7 04 
"6 0 4-g 
2 143 

I 5 1 
1 4 6 5 9 

— 
3 92 

13 2 
3 0 60 

fnn 
112 4 5 

44n 

5-4 59- 
6 2 

97 3 g 

FF3 

'292 5 
4 8 
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' AVRO AIRCRAFT LTD. 
MALTON, ONT. WEIGHT AND C. OF G BY FUNCTIONAL ( 

COMPONE! 
PROJECT- 

DESCRIPTION 

REMOVABLE EQUIPMENT GROUP 

REFERENCE NO. 

8 0 0 0 0 0 0 

WEIGHT 

E U E C TTTR SEATS" R 010 TO 0 5 2 5 3 ' 0 ' 7,0 

3 3 9 0 6 

RADAI REMOV GROUP 8020000 

0 A M R I N G SYSTEM R 0 3 0 0 0 0 

0 3 
0 3 

0 1 
0 1 

0 1 
0 2 
0 3 

52‘ 

5 4 2 3 0 3 
rr 
32 

D A M p I N G 
DAMP! N G 

SYSTEM 

SYSTEM 

F 
C 

F 
F 

5TT 
6 2 
6 4 

9 6FT D A M P I N G 
DAMP! N G 

~3"Y STE M 
SYSTEM 

B 0 3 

0 3 
ET3 

0 1 

0 1 

TJT 

0 4 
031 

3 é 
6 0: 7 0 

28 7 

5 2 
TW 0 A M P I N G 

DAMP) N G 
S Y S 1 EM ü~ 
SYSTEM R 

ir 
N 0 3 0 1 0 6 5 1 

8Uo 0 8 0 0 5 4 

99 0 8 

"6 8 6 S 0 TB 33 1 N S T I U M E N T PACK 

6 8 6 813 

INSÏIUMENTATION 0 5 Ü3 0 0 5 4 3 0 4 R G üfTP 

0 4 ë 0 & 

Fl RE PREVENT 

FIRE PREVENT 
F IRE PREVENT 

FIRST 

FIRST 

FIRST 

C F 
D B 

0 51 

0 5 
1 0 

1 0 

0 0 

0 1 

5 4 

b 6 

FIT 8 0 510 0 2 

+- 

5 8 

16 3 7 
8 0 6 

9JW 
5 4 

8 26 2 

1 7 7 6 1 
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