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Aircraft: Arrow 1
A/C 2520} & 25205

Date ¢ 1 August, 1958

CONF

IDENTTIAL

Report:
Issue
Sheet :

7-0,00-63
3
22

Description

Weight
b

H. Arm
ins

ins

Vo Arm

Radio & Radar Fixed
Radio & Radar Removable
Missile Sesker

892.15
2,067.58
167,00

220,66
206.59
519,29

m-
109,

50.

93
oL
6l

Trapped Fuel

238,20

553,006

.42

. U/C Up
Aircraft Basic Weight
U/C Down

1,8,078.68

oh1.21

5L3.32

126.

123.

62
1

Useful load (less fuel)

T,129.62

35,75

120526

Crew

Engine Fire Extinguisher Fluid
Residual Fuel

Oxygen Charge

Water for Air Conditioning

0il

390.00
25.00
287,00
13.39
280,00
134.23

19Tl ° 00
730,00
508.1l;
259,69
315.00
608,92

136,50
1295
135,
1590
llho
llSo

00
53
91
00
68

U/C Up
Operational Weight Empty
U/C Down

1,9,208.30

537.18
539,21

126,

123,

66
26

Max. Internal Fuel (2[;68 gals ¥ 19,253.00

550,80
at 7.8 1b/gal)

1)y, 09
131,56

u/C Up
Gross Weight (Max. Int, Fuel)
U/C Down

538,20

68,1161,30

539.67 1295012

N.B., 1) Aircraft Datum = 120" above an arbitrarily chosen ground line.

2) # The trapped and residual fuel figures have now been calculated in
detail ( the experimentally determined figures of July lst, 1958,
being deemed unacceptable - see notes in text of report).

Figures obtained by actual weighing 675 1b
Revised calculated figure 525,2 1b

Decrease in trapped + residual fuel = 131.8 1b

Hence since the trapped + residual fuel have decreased by approx.

132 1b, the usable fuel has increased by a similar amount, it not
being considered desirable to alter the total estimate fuel within the
aircraft at this time,

It is hoped, in the near future, to made an accurate check on the
total volumes contained in each tank, since currently only
calculated figures are available,
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Aircraft: Arrow 1 Report: 7-0400-63
A/C 2520l & 25205 Issue : 3
Datej. : 1 August, 1958 Sheet : 1-1

Introduction and Weight Changes

The following is a weight & C.G. Summary for the fourth and fifth Arrow 1 Aireraft
serial Nos. 2520h % 25205, with J75 PS5 £ngines, based on the latest information
available,

A11 weight and ©.G. changes are guoted relative to Issue 2 of July lst, 1958.

Note:

This summary is for the Aircraft in the completed stage with full Astra T
trial installations and a completed Instrument +‘ackage.

For a preliminary estimate of the condition of the Aircraft at first
flights see Appendix I.

General:

a) Pratt and Whitney J75 P5 Engines comprise the Fower Flant for A/C
2520); & 25205 (5,850 1b each, Fratt and Whitney's latest brochure
weight with their installation kit, confired by P & W actual weight
recorded in £ngine Inspection records).

The Instrument fackage containing Flight Instrumentation is installed.
This pack is entirely different from those for A/Cts 25201 to 25203,

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

A reasonably detailed estimate of other proposed Flight Test Installations
throughout the Aircraft has been made. These installations amount to
887 1b.

In A/C 25201 for early flights additional emergency fire protection and
additional emergency provisions for landing gear lowering were installed.
These are no longer considered necessary and consequently are not be
installed on A/C's 2520 and 25205,

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 supplied information to the effect that missile seeker
shall weigh 124.} 1b,
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Aircraft: Arrow 1 Report: 7-0400-63
A/C 2520l & 25205 Issue : 3
Date : 1 August, 1958 Sheet : 1-2

General: Cont'd

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.'s statement dated June 5th,
1958, but with the following ammendments: =

1. A complete Jl compass system is added.

2., The missile auxiliaries normally housed within, or in close
proximity 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 Fack.
The minature stable platform, amplifier assy and platform
repeater will not be required.

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

f£) The Mk 1A Tailcones and Stinger are fitted.

g) Due to material substitutions and concessions introduced by Planning
and Production Departments, there is a structural weight penalty of
72 1b 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. Major repair schemes e.g. cracked
outer skin on Air Intakes have been gssessed and recorded,

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 state, within + 0.30%,

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

No further work is being proceeded with in the fuel management system
for Arrow 1 Aircraft. The fuel proportioners are functioning satisfact-
orily and it is not considered necessary to fit the fuel sequencing system.

The Aircraft as recorded with full Astra I trial installation (ref note

(e)) is not ballasted. However, in Appendix I will be found an estimate

of A/C 2520l 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 317 M.A.C.
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Aircraft: Arrow 1 Report -0400-63

A/C 2520); & 25205 Issue :

Date : 1 August, 1958 Sheet, -3

1. Structure: Weight 1b

a) Wings

Elevators - Introduction of slotted surface; false rib added,
steel seal strip, T/Edge shear link etc.
Buzz damping provisions were previously
erroreously included

Total Wing Decrease

b) Fin & Rudder

Rudder - introduction of slotted surface
Buzz damping provisions erroreously included

Fin & Rudder Decrease

¢) Fuselage Fwd Sta 255 ins

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

Miscellaneous Items - addition of hand control mounting & arm
rest assy.

Front Fuselage Increase

d) Centre Fuselage Sta 255 - L85 ins

Armament Bay Roof - mounting .J L sections added for IR singal
processor etc.

Total Centre Fuselage Increase

e) Duct Bay Sta 485 - 591.65 ins

No weight change.

£) Engine Bay Sta 591.65 = 742.5 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

: Rear Fuselage Increase
h) Fuselage /Marry-Up" No weight change.
Total Structural Decrease
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Aircraft: Arrow 1 Report: 7-0400-63
A/C 25204 & 25205 Issue : 3
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Landing Gear Weight 1b
No weight change.

Power Flant & Services

Fuel System = Act. Wb, of pressure regulator valve obtained at
5.13 1b, Spec. wt. quoted at 3,25 1b (2 off) thus

Total Power Plant Group Increase

Flying Controls Group

No weight change.

Equipment Group

Instruments - initial evaluation made specifically for the Lth
and 5th 4/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 complete Ji compass system added
and the minature stable platform, amp
assy and platform repeater not needed.
Wts to R.C.A.'s statement of June 5th, 1958,
There are one each angle slaving, range
slaving and optical mode units included
in the Instrument Pack for the missile
_ seeker
Radio & Radar Fixed - R.C.A.'s estimate of rack weights
revised estimate of JB R2 based on that
for A/C 25206 with applicable changes made

Total Equipment Increase

6. Trapped Fuel

Trapped fuel - the figures established last month were
concidered unacceptable due to possible
inaccuracies in the method of obtaining them.
Now detailed estimates, partially supported
by test rig results reveal that the trapped
fuel in the system is probably 238,2 1b,
Hence a decrease in wt. is shown here
(372 1b July 1lst, 1958)

Total Trapped Fuel Decrease
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Aircraft: Arrow 1 Report: 7-0400-63
A/C 2520 & 25205 Issue : 3

® Date : 1 August, 1958 Sheet : 1-5

7. Operational Load

Residual Fuel - On July 1lst the weight of this item was quoted
from an experimental determination. However,
since the method has some possible inaccuracies
the figures have been checked by detail
calculations. Similar wéights are applicable
to the Mk 2 A/C, 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
recoverable, Thus if Mk 1 A/C fuel system were
similarly modified it would be possible to
recover 287 1b of currently unusable fuel.

Wt. change

Total Operational Load Increase

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

Summary
Weight Change =~ Aircraft Basic Weight

Structure - 1.35
Power Plant + 3.76
Equipment + 56,61
Trapped Fuel - 133,80

= 7ho78

Weight Change = Operational Load

Residual Fuel + 2,00

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

Issue 2 Issue 3

49,281.08 L9 ,208,30 - 72.78 1b
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A/C 2520l & 25205 Issue : 3
®  ate : 1 August, 1958 Sheet : 2-1

Wto & C.G, Sumary
Full Astra I Installed

Description Weight H, Arm V. Arm,
1b ins ins
Structure 18,7085 .39 50l .35 137,48
Wings 10,002, 20 6L3.01 142.2L
Fin & Rudder 1,038,904 7511052 209.77
Fuselage Fwd Sta, 255 ins 2,626,69 184,18 128.30
Sta. 255 - L85 ins 1,686.53 37930 13044
Sta. 485 = 591.65 ins 1,018,71 533.73 104.38
Sta. 591.65 = 742.5 ins 14437.47 660,98 107.30
Sta. 7h2.5 ins Aft, 920,54 807474 128.96
"Marry-Up" 5l .31 162,81 104.25
Landing Gear - Retracted 2,662,12 188,76 135.00
Main Landing Gear 2,018.57 538,99 11,1.00
Main Gear Doors & Fairings 282,34 537,60 138,37
Nose Landing Gear 333.81 170,81 99,70
Nose Gear Door & Fairing 27,70 162,60 88.70
Power Plant & Dervices T3 Tishe 652,51 120,36
Engines & Accessories J75 PS5 11,913,581 665,32 119,78
Gear Box & Drives on fuselage 276,70 603.71 103.24
Gear Box & Starters on Engine 286.80 589,18 105,54
Engine Controls 33.55 Sl 118.49
Engine Nose Bullets 75,61 562,62 115,11
Fire Extinguishing System 65.53 700,45 Pahcen
Engine Mountings 206,21 635,00 127.71
Fuel System 916,41 538,53 135.5L
Flying Controls Group 2,153,25 621,75 134.90
Mechanical I'lying Controls 95315 675,98 M2
 Hydraulic Ylying Controls 1,199,80 584.03 il
Equipment - Fixed & Removable _l_g@téi,gqu 349 .06 RIS
Instruments 9.0 59 510 136,11
Probe 152250 «23,71 108,00
Cockpit Pressure Sealing 5,00 186,00 130.00
Ejector Seats 342.9. 201,50 alsiie oht
Oxygen System 22,10 252,82 156.03
Air Conditioning System 853520 338,8L 130,01
Surface Fimish 100,00 591552 140.20
Cockpit Insulation Ui el 187.L8 132,00
Drag Chute 90,99 786,18 43,17
Low Pressure Pneumatics 56,31 423,31 127 .57
Electrical System 1,131.18 L1k, 71 112,90
Intake De=icing Boots 88,00 195,82 118.00
Canopy Actuation 65,86 222,01 154,36
Cabin Consoles 23,62 180,23 125,05
Hydraulics Utilities System 654,93 503,19 117.65
Sequencing of U/C Doors 66,89 345,66 116,36
Instrument Fack Structure 686,80 385,81 9,68
Pack Instrumentation 2,000,00 391,00 95.00
Flight Test Installations 886,78 468,12 118,27
VMH6l, Damping System 184,72 Lél .22 135.05
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Appendix T

This "appendix is to cover the condition of A/C 2520) & 25205 prior to the
installation of full Astra I.

All weight changes will be quoted relative to the completed aircraft as defined
in the main text of this repcrt,

Changes Applicable to Early Phases of Weight 1b
—A/C 2520l and 25205

lﬁ

Fin Structure for 1 R tracker - not installed initially
Radome - longer radome fitted as A/C 25201, full electrical
properties unnecessary

Landing “ear

No weight change.
FPower Flant Group
No weight change,

Flying Controls
No weight change,

Egquipment
Interim Radio & Yadar - this will be instalied initially until
Astra I units become available
Radio & “adar Remov, = Full Astra I units will not be installed
Radio & Radar Fixed - the wiring & racks ete 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 6l Damping “ystem - delete cable allowance - now in Interim
Radio % Radar weight
Instrumentation in Pack - full instrumentation will not be
available initially, but it is assumed
that the pack will be ballasted to
similate the completed condition, the
welght of the pack - with water for
Air Conditioning will be maintained by

ballast, ”Tcpgtwégugggp b rease
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Trapped Fuel Weight 1b
No weight change,

Operational Load

Water for Air Conditioning ~ since an incomplete pack will
probably be fitted initially the
Air Conditioning equipment may not
be installed, Thus the weight
of water in the second boiler
will be simulated by ballast
(see Equip. Group)

Operational Load

Weight Change = Aircraft Basic Weight

Structure 10,67
Equipment =2423,9

~2i13,27

Ballast +1012,00
Op., load - Water = 140,00

Weight Change - Operational Weight Lmpty (A/C less usable fuel)

BALLASTED Condition

Complete 4/C Early A/C
R0 L7,667.03 =1541.27 1b
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A/C 2520 & 25205 Issue : 3
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Wt. & C.G, Summary
A/u Prior to Astra I Inst.

Description Weight He frm
1b ins
Structure 18,796,006 563,62
Wings ; 10,002,20 643,01
Fin & Rudder 1,028.19 754 .46
Fuselage Fwd Sta 255 ins 2,6L8.10 182,88
Sta 255 - 185 ins 1,686,.53 R7E9.00
Sta L85 .- 591,65 ins 1,018, 71 S
Sta 591,65 -~ TL2.5 ins 143707 660,98
Sta 742.5 ins aft 920,50 807.7h
"Maxry-Up" S5he3l 462.81
Landing Gear = Retracted 2,602,012 L88.76
Main Landing Gear 2,018.57 538,99
Main Gear Doors & Fairings 282,31l 53700
Nose Landing Gear 333,81 170,81
Nose UGear Door & Fairing i) 162,60
Power Plant & Services 13,77l 12 652,51
Engines & Accessories J75 P5 45913.61 665,32
Gear Box & Drives on Fuselage 276.70 603,71
Gear Box & Starter on FEngines 286,80 589,18
Engine Controls 23530 37512
Engine Nose Bullets > 6 51 562,62
Fire Extinguisher System 65053 700.45
Engine Mountings 205,21 635,04
Fuel System L, 7 538053
Flying Controls Group 2.153.25 | 62,75
VMechanical Flying Combrols 30l5 675,98
Hydraulic Flying Controls 199 , 80 5811.03
Eouipment Fixed & Remov, ] 39L,57
Tnstriments T o “Th9,09 159740
Probe
Cockpit Fressure Sealing
Ejector Scats 342,94
Oxygen System 22,40
Air Conditioning System 353,20
Surface Finish 100,00
Cockpit Insulation a3l
Drag Chute 90499
Low Pressure Pneumatics 56,31
Electrical System 1,131,368
Inteke De-icing Boots 88,00
Canopy Actuation
Cabin Consoles
Hydraulics Utilities System
Landing Gear Door Sequencing
Instrument Pack Structure
Pack Instrumentation (prob:
light Tes ‘nq\ allations
i}i 8l a-)”*'n ing £ tem
_dnterim R: adio & Radar
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A/C 2520l & 25205 Issue : 3
Date : 1 August, 1958 Sheet : 3-l

Description ig He Arm V., Arm
ins ins
Trapped Fuel 38,20 553,66 171,42
' U/C Up 55903 127.69
Aircraft Basic Weight 45 ,665.4
: U/C Down ,,m,mwm._mLm,iéliag- | 12,.02
Useful Load ' 9896 366,28 | 132,83
Crew .00 | 19,00 136,50
Engine Fire Extinguisher Fluid 5o 730.00 129.00
Residual Fuel [ 508,11k 135,33
Oxygen Charge 3605 2592560 159,91
Water for Air Conditioning L 268,00 139500
01l _ i ] 608.92 | 115.68
Ballast i 1.,012,00 100,29 113.65
U/C Up 55,38 | 127.50 30,21
Operational Wt. Empty L7 ,667.03
U/C Down 547,50 123.99 30.80
Max. Internal Fuel (268 galss* 19,253.00 510,60 140,09
_at 7.8 1b/gal)

g/CUp - | | Shh.06 [ 132.27 29505
Gross Weight (Max., Int Fuel) 66

U/C Down 1 55,57 129,77 30.27

N.B.
1) Aircraft Datum = 120 ins above an arbitrarily chosen ground line

2) % See note 2) on Sheet 2-1,

3) The above figures are for the Aircraft in the BALIASTED condition such
that the aft. C.G. on the horizontal C.4%, Envelope, using fuel
proportioners,; does not exceed 31% M,A.C. i.e. 1012 1b distributed on
the Shear Panel and the Slide rail mounting brackets between Sta., 67.5
and 96,25 ins.

These figures are theoretical only Currently provision is only made for
approx. 900 1lb of ballast at these locations, however, further details
and calculations on A/C 2520l and 25205 reveal that 900 1b is adequate,
since this summary is necessarily only of a preliminary nature.
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