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Arrow 1 - A/C 25202 & 25203 - Weight and C,G, Summary

Report 7-0L00-6L Issue §.

Attached is a copy of Weight and C.%. Summary Report 7-0L00-6l
Issue L dated 1 August, 1958, for your retention,

It was intended to conclude the Monthly Weight Reports for these
Aircraft with Report 7-0400=6l Issge 3 dated July lst, 1958,

However, the experimentally obtained figures for Trapped and Residual
Fuel were unacceptable due to the possibility of inaccuracies in

the procedure and subsequent detailed investigation has resulted in

new estimates for these items which are now incc
of the subject report.

All future weight reporting will be done on the

rporated in this issue

standard "Weight

Statement for flight Testing! form, as established for Arrow

25 201

P

o
Lot

FFB/ag

ccs Hessrs, » Floyd J.P. Booth Jo

o o
= Q
R

Lindow W. Czerwinski (6

°

=, =<5

Alford : Kwiatkowski D,
Wade ; Jornis Dis

e 0
£2
N

5 O O o ey a1 b oy
o ° )
= =
o s

Marshall ( D,

o

S

. Burnett

Zurakowski

Lindley Fo Brame Aodis Grust

copies for

Ames ] Lucas R.C.A.F.)

Inglis
Moore

Seard T oberts R,B. Cairns

JBrownridge




¢ONE TWENT I AL

Aircraft: Avrow 1 Report: 7-0lQ0=0l
A/C 25202 & 25203 Issue : L 7y
Date : 1 August, 1958

INDEX
Sheet Content

1=l to 15 Introductory notes and explanations
of Weight changes.

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

3 Horizontal C.G, Envelopes for
Flight gonditions with fuel
proportioners used,

b=l to l-15 I.B.M., Detail sheets of Weight
and anoSe

N, B,

Work has been cancelled on the fuel C.G. management system
for Arrow 1 aircraft due to the satisfactory functioning
of the proportioners,




C/O/f P IDENTIAL

Aircraft: Arrow 1 Reépork 7-0h00-6L
A/C 25202 & 25203 Issue~/Li
Date : 1 August, 1958 Sheet : I-

Introduction & Weight Changes

The following is a weight & C.G, summary for the second and third Arrow 1
Aircraft Nos. 25202 & 25203, with J75 PS5 Engines, based on the latestinformation
available., All weight & C.G, changes are quoted relative to 7-0L00-6l Issue 3
of July lst, 1958,

Issue 3 of July lst, 1958, was intended to close the monthly weight statements
for B/C 25202 & 25203, however, due to the fact that the experimentally
determined trapped and residual fuel figures were not accepted, the report

is being issued again, this issue being final, In future AlC 25202 &

25203 will be covered by Weight Statements for Flight Test.

Neither a dry nor a drained weighing has yet been obtained for Aircraft
No, 25202, However, based on the good agreement shown between estimated
and actual weights of A/C 25201 it is felt that this summary is completely
represemative 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 25202, igee
General note b) on the Instrument Package,

This summary will not apply for A/C 2520L and 25205 which are to be used for
full Astra I Trial Installations. Reference Weights Report #7-0L00=6l
Issue 3,

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,

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

Generals

a) Pratt and Whitney J75 P5 Engines comprise the Power Plant for A/C's 25202 &
25203, (5850 1lb 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/Cts 2520l
and 25205.




YO,NFIDENTIAL

Aircraft: Arrow 1 Repont: 7-0L00=6k
A/C 25202 & 25203 Ysgue "¢ L
Date : 1 August, 1958 Sheét g 1-2

gggeralan
b) Cont'd

The weight recorded here is Flight lest 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 simlate the completed weight
and C,G,

A relatively detailed estimate of other proposed Flight Test Installations
throughout the “ircraft has been made. These installations amount to
1,57 1b (figure partially confirmed by actual weights of some cable assys).

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 necessary in A/C's 25202 and 25203 and have been deleted
from the weight: records.

An Interim Radio 2 fadar “ystem with Minneapolis-Honeywell MHO) 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,

The Mk 1A Tailcones and Stinger are fitted., Iossibly these may not be
available for first flights of A/C 25202, however, they will be retrofit
as soon as available,

On A/C 25202, the set of control surfaces modified structurally for
"buzz damper" installation are fitted. The control boxes are already
modified for all Mk 1 A/C., If it is decided to fit a trial installation
cf;ﬂrfhnzdamper" system there will be the following additional wt. to
A/C 95292 0 e

Buzz Damping Equipment + 12 1b.,

This weight report incorporates the modified surfaces as on A4/C 25202,
however, if A/C 25203 does not have a "buzz damper" installation then
the following changes ensue:-

Elevators = ALe7 b /A/C
Ailerons - 11,68 1b/A/C
Rudder _ongxlb )

kel T L R
When the split control surfaces are introduced a further weight increase
will results-

Elevators + }.36 1b/A/C
Rudder + 2,34 1b

+ 6,701
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Arrow 1
A/C 25202 & 25203
1 August, 1958

Aircraft:

Date

General:

e b

(Contd)

Due to material substitutions and concessions
Production Departments, there is a structural
approx. This is all recorded in the

repair schemes, since it i imy
actual weights have been o tained,
skin on Air Intakes have been assess

S
v

Preceeding the report titles on the T B.M,
a number varying from O to 100, this is
recorded within the report, (see

The aircraft is ballasted such that the C.G.
fuel proportioners) does not travel aft of

structural weight breakdown.
account has been taken of variations on machin
ossible to assess
Major repair shcemes e.g. cracked outer
>d and recorded,

on a flight envelope
31%

(/\N'E.FDENTI AL

Report i~ P50L00-64
Issuc ™M
Sheet : 1-3

introduced by Planning and
weight penalty of 72 1b

No
ings etc. nor of shop
these, except where

ac

tabulation sheets, will be found
the percentage of actual weight
also note 2) on sheet 1-1),

(using
M.A.C.

No further work is being proceeded with in the fuel management system for

Arrow 1 Aircraft, The fuel proportioners

are functioning satisfactorily

and it is not considered necessary tc fit the fuel sequencing system,

Structure

No weight change
~anding Gear

No weight change
Fower Plant Group

Fuel System = actual weight of pressur
5.13 1b each, Spec. wt.

Weight 1b

fotal Power Plant Increase

Flying Controls Group

No weight change
Equipment Greoup

No weight change




CONFIDENTIAL

Adircraft: Arrow 1 /i JREH6FDy 7-0L,00-6l
A/C 25202 % 25203 CV(Tpsusd b
Date : 1 August, 1958 Shebt~ Lal

6, Trapped Fuel Wc}ghtxxb

The figures established last month were deemed 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 1st, 1958)

{See §lso Operational Load for note pertaining to residual
fuel

Total Trapped Fuel Decrease

Operational Load

Residual Fuel = On July lst 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, 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
the Mk 1 A/C fuel system were similarly
modified it would be possible to regain
287 1b of currently unusable fuel., Wt Change + 2,00

%

Total Operational Load Increase + 2,00

N.B,
#* Thes figures have not influenced the Gross Weight of the Aircraft, see
also note following WI. and C.G. Summary Sheet 2-2,

Summary

Weight Change - Aircraft Basic Weight

Power Plant + 376
Trapped Fuel - 133,80

,fa=%i93£&L=

Weight Change - Operational Load

Residual Fuel + 2,00

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

Issue 3 Issue I ]

[1§,069.15 L7,901.11 - 128,04 1b




qONFIDENTIAL

Mreraft: Arrow 1 Reportsy 7-0L00-6L
A/C 25202 & 25203 Isshie sz
Date : 1 August, 1958 Sheeth.:< 2=1

Description Weight V. Arm
15 ins
Structure 18,797.16 1373h5
Wings 10,007,176 12,24
Fin & Rudder 1,034.63 209,36
Fuselage Fwd Sta 255 ins 2,669,92 128517
Sta 255 - 1485 ins 1,670.36 130. 70
Sta L85 - 591.65 ins 1,010.63 10k.L9
Sta 591,65 = 7L42.5 ins 1,437.47 107.30
Sta 7L42.5 ins aft 912,38 128.96
"Marry-Up" 5,31 10).25
Landing Gear - Retracted 2,661.39 135.01
Main Landing Gear 2,018.57 1;1.00
lain Gear Doors & Fairings 2823l 138.37
Nose landing Gear 3332.81 99.70
Nose Bear Door & Fairing 26,67 88,25
Power Plant & Services 13,77h.L2 120,36
Engines & Accessories J(5 P5 13 913561 119.78
Gear Box & Drives on Fuselage 276,70 103.2k
Gear Box & Starters on Engines 286,80 105.5)
Engine Controls 33.35 F 118.49
Engine Nose Bullets 75 .61 115.11
Fire Extinguishing System 65.53 134.21
Engine Mountings 206,21 1 275HL
Fuel System on6Rl 1 135.5)
Flying Controls Group 2,007.99 137419
Mechanical Flying Controls 953.05 147.72
Hydraulic Flying Controls 1,054 .54 127.67
Equipment -Fixed & Removable Syli2:08 113560
Instruments 16,07 138.70
Probe 15.00 108.00
Cockpit Pressure Sealing 5.00 130,00
Ejector Seats 342,90 134.11
Oxygen System 22,10 156,03
Air Conditioning System 822.07 13l .46
Surface Finish 100,00 11,0.20
Cockpit Insulation .31 132.00
Brake Chute 90,99 143,17
Low Pressure Pneumatics 5l .65 129.37
Electrical System 1, 126,18 112,91
Intake De-icing Boots 88,00 118.00
Canopy Actuation 65.86 15).36
Console Panels 17.45 12,34
1MH6l Damping 99,08 140.3)
Interim Radio & Badar 68,68 12);.0
Hydraulics Utilities System 651,93 11.7.65
U/C Doors - Sequencing 66,89 116,36
Instrument Pack Structure 686,80 9l;.68
Pack Instrumentation 3,048,00 95,00
Flight Test Installations 156,73 128.90




(g, N FIDENTIAL

Aircraft: Arrow 1 &k‘ﬂﬁ&pqr%é,?LOhoo-éh
A/C 25202 & 25203 Iés0e~s L
Date : 1 August, 1958 Sheet~y 222

A

Description Weight Ho Arm V., Arm
1b ins ins
Trapped Fuel 238,20 553,06 41,402
T/C Up 556.72 127.50
Aircraft Basic Weight L46,951.49
U/C Dowm 558,88 123,94
Useful Load 905562 - 366,20 3200
Crew 390,00 191,00 136,50
Oxygen Charge 13,39 259,69 159,91
Water for Air Conditioning 140,00 268,00 132,00
0i1 13593 608,92 115,68
Fire Extinguisher Fluid 25,00 730,00 129,00
Residual Fuel 287 ,00 508 .1 15625
Ballast 765,00 Bl 408 116,50
U/C Up Sh5 .03 L2shin 30,23
Operational Wt., Empty 48,706.11
U/C Down SUT 52 124,00 30,80
Max, Int, fuel {2468 3 19325800 510,80 1,09
at 7.8 1lb/gal)

T/C Up TNl .12 132,16 29,57
Gross Weight (Max. Int. Fuel) 67,959.11
U/C Dowmn 545,62 129,69 .30.28

NeB. 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. ie 303 1lb on Former
Sta. 68.5 ins and 162 1b on the Shear Panel.

These figures are theoretical requirements only and are not to be
confused with full nose ballast as normally installed (1397 1b
total + possible additional 500 1b),

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).

Figure obtained by actual weighing 657 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 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.
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