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Aircraft : Arrow 1 Report: 7-0400-63 
Issue 2 A/C 25204 & 25205 

Dat e: 1 Jul y 9 1958 Sheet : 1-1 

I ntroductbn :mcJ ',' ic;ht Changes 

The fo l lowing is a weight & C.G. summary for the fourth and f ifth Arr ow I 
aircraft Nos. 25204 & 25205, with J75 P5 engines, based on the latest information 
:.vailable. 

All weight and C.G. changes are quoted r el ative to Is sue 1 of June 1st, 1958 . 

Note:-

This summary i s for the Aircraft in the compl eted stage with full Astra I 
trial installations and a compl eted Instrument Yackage. 
For a preliminary estimate of the condition of the Aircraft at fir st 
flights see Appendix I . 

General: 

a) Pratt & Whitney J75 P5 Engines comprise the Power flant for A/C 
25204 and 25205 (5 9 850 lb each, Pratt and vlhitney 1 s latest br ochure 
wei.g_ht with their installation kit, confirmed by P c& W actual 
weight recorded in Engine Inspection records) • 

b) The Instr wnent Package containing Flight Instrumentation is installed. 
This pack is entirely different from those for A/Gs 25201 to 25203. 

Initial proposals have been rec eived from RCA as to their instrumentation 
requirements in the pack - these, together with Flight Test requirements 
total 1,157 lb unit weights. It is felt that the currenv estimate 
of 2,000 lb of equipment in the pack will adequately cover further 
allowances for cabling and additional Air Conditioning equipment

9 
detailed estimates of which are not yet available. Adcl,itional water 
required for Air Conditioning is considered s eperately as an item of 
Operational Load. 

A reasorabl;y detailed estim:.te of other proposed Flight Test Installations 
throughout the Aircraft has been m:.de. These installations amount to 
887 lb. 

c) There are no emergency fire protection nor emergency l anding lowering 
installed. -

d) A Missile seeker is insttll edj mounted bene:.th the Aircraft• between 
A/C St:.s. 485 and 538 . 7 i ns, from the dive brake jack beams. 
Canadair has supplied informat ion to the effect that missile seeker 
sh:.11 weigh 124.4 lb. 
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Rejort g 7=0400-63 
Issue 2 A/C 25204 & 25205 

Date: 1 July, 1958 Sheet : 1-2 

N.B . 

e) Thare is to be a trial installation in these A/C of the full R.C.A. 
Astra. I systemjl but with the following amt1endments: = 

1) 
2) 

3) 

A complete JI.I. Compass system is added 
The missile auxiliaries normally housed within 9 or in close 
proximity to 9 the missile pack wil l not be necessary 9 however 9 
one each of the Range Slaving units 9 angle sl-aving units and 
Optical Mode units will be installed in the I nstrument Pack . 
The minature stable platform, amplifier assy and platform 
repeater will not be required. 

When Astra Itis first installed the I.R. Tracker systam and ARD50l Homer 
system may not be available. 

f) The Mk 1A Tai lcones and Stfnger are fitted. 

g) Due t o material substitutions and concessions introduced by Planning 
and Production Departments ~ there is a structural weight penalty of 
721b approx. This is all recorded in the structural weight breakdown. 
No account has been taken of variations on machinings nor of min r 

h) 

shop reptir schemesjl since it is impossible to assessthese 9 except 
where actual weights have been obtained. Major repair schemes e.g. 
cracked outer skin on Air Intakes have been assessed and recorded. 

A dry weighing has now been obtained of A/C 25201. Based on the good 
agreement shown between estimated and actual weights of A/C 25201 it is 
fe t that this summary is entirely represmtative of the subject 
aircraft in the complete form 9 within+ 0.30%. (This figure is as good 
as can be expected from the accuracy of the electronic weighing cells 
currently used). 

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

j) No further work is being proceeded with in the fuel managemerrt system 
for Arrow 1 Aircraft. The fuel proportioneI'l.'l are functioning satisfacto37-ly 
and it is not considered necessary to fit the fuel sequenc ing system. 

k) The Aircraft as recorded with full Astra I trial installation 
(ref note e) is not ballasted. However 9 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 envel ope 
{using fuel p~oportioners) does not travel aft of 31% M.A.C. 
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Aircraft : Arrow 1 Report: 7-0400-63 
I ssue 2 A/C 25204 & 25205 

Date : 1 July ~ 1958 Sheet~ 1-3 

1. Structure 

a ) Wings 

I/W St ruct. F/S to M/Spar - addition of stiffening 
elements in the u/c 3ay 

Total Wing I ncrease 

b) Fin & Rudder 

No weight change 

c) Fuselage Fwd Sta. 255 ins 

Formers F .F. - miscellaneous brackets added 
Crew's Bulkheads - sequencing valve and Astra gr 1.m.d test 

mtg. added 
redesign 02 pressure contr ol mounting 
equipment bracketry added 

Miscellaneous Items FF - equip. bracketry added 

Weight lb 

+ 

+ 

+ 

+ 
+ 
+ 
+ 

0.44 

1.65 
0 ,15 
0.46 
1.71 

Front Fuselage Increase _+ __ 4~•~4_1 

d) Centre Fuselage Sta 255 - 485 ins 

Electronics Bay - fully est. to prod. drgs. "" previoulsy 
some scheme ests were used 

Centre Fuselage Decrease 

e) Duct Bay Sta 485 - 591.65,ins 

No weight change 

f) Engine Bay Sta 591.65 - 725.5 ins 

No weight change, 

g) Rear Fuselage Sta 742.5 ins aft 

No weight change 

h) Fuselage Joints 

No weight change • 

Total Structural Incr ease 

0 . 09 

0.09 

+ 9.07 
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Issue 2 A/C 25204 & 25205 
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2. Landing Gear Weight lb 

No weight changes 

Power Plant & Services 

No weight changes 

4. Flying Controls Group 

Mechanical Flying Controls - redesign of elevator quadrant 
with one bob weight 2.89 

3.71 
Hyd . F/Controls - fusel age 

Equipment Group 

Misc. changes throughout system 
- further details of prod. drgs. 

and equipment weights 

Flying Controls Decrease 

+ 

1.43 

0 . 61 

Air Conditioning - addition of shuttle valves and temperature 
sensor 9 alterations to other valves eto 9 

manifolds under flo.or steel were aluminum + 13.64 
Landing Gear Doors - sequencing ~ an electri cal systen is already 

allowed for ~ for Nose U/ C; a mechanically 
operated system is now being i ntr oduced 
for the Main u/ c Doors. + 33.30 

Radio & Radar Fixed ~ addition of gyr o mounting box in 
Duct Bay area 4th and 5th A/ c only + 12.11 

Radio & Radar Remov ~ Full Astr a I i nstalled as for a 
production Mk 2A/ Cn but with a complete 
J4 Compass system added and the minature 
stable platform ,amp assy and platform 
repeater not needed. Wts. to R.C.A. 
lat est statement. The missile auxiliaries 
ar e not installed except for 1 each range 
slaving unitn angle slaving unit and 
optical mode unit 9 in the Instrument 
pack for the missile seeker 83.20 

Missile Seeker - An allowance of 120 l b was pretiously made 
for the seeker ard installat ion. Canadair now 
state the seeker will weigh 124.4 lb - the 
installation is estimated at 42.6 lb. Hence + 47.00 

I2tal Equipment Iner~ + 22.85 
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Date : 1 July, 1958 Sheet : 1-5 

6. Trapped Fuel 

Trapped Fuel - Aircraft 25201 was weighed dry and then 
drained thu~ establishing a weight of fuel 
trapped within the system 

Trapped Fuel * 

Weight lb 

+ 372,00 

+ 372.00 

7. Operational Load 

N.B • 

Residual Fuel - this is the fuel that is drainable but unusable 9 

the figure has also been established 
expermentally. Previously this report contained 
both trapped and residual fuel , -which were 
theoretically underest imated + 66o6o 

Total Qperational Load Increase + 66.60 

1t- This has not influenced the Gross weight of the Aircraft~ see also 
note following Wt. & C.G. summaries Sht . :?- 2. 

Summary 

Weight Change - Aircraft Basic Weight 

Structure 
Flying Controls 
Equipment 
Trapped Fuel 

Weight Change - Operational Load 

Residual Fuel 

+ 9.07 
0.61 

+ 22.85 
+ 372.00 

+ 403 . 31 

+ 66.60 

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

Issue 1 

+ 469.91 lb 



• Aircraf t . Arrow 1 
A/C 25204 & 25205 

Date : 1 July, 1958 

Description 

Structure 
Wings 
Fin & Rudder 
Fuselage Fwd. Sta 255 i ns 

St a. 255 - 485 ins 
Sta 485 - 591,65 ins 
Sta 591.65 - 742.5 i ns 
Sta 742 .5 ins aft 
"Narry-U 11 

Main nding ear 
Hain Gear Doors & Fairings 
Nose Landing Gear 
Nose Gear Door & Fairin 
Power Pant & ervices 
Engines Accessories J7 P 
Gear Box '!.: Drives on Fusel age 
Gear Box & Starter on Engine 
Engine Controls 
Engine Nose Bullets 
Fire Extinguishing System 
Engine Mountings 
Fuel S stem 
Fling ontrols Grou 
Mechanical lying ontro s 
H draulic Fling Controls 
Equi ment l<ixed & Removable 
Instruments 
Probe 
Cockpit Pressure Sealing 
Ejector Seats 
Oxygen System 
Air Conditioning System 
Surface Finish 
Cockpit Insulation 
Drag Chute 
Lo~ Pressure Pneumati cs 
Intake Deicing Boots 
Canopy Actuation 
Cabin Consoles 
Hydraul ics Utilities System 
Sequencing of u/c Doors 
Instrument Pack Structure 
Pack Instrnmentation 
Fl ight Test Installation 
MH64 Damping System 
Radio & tladar Fixed 
Radio & hadar Removable 
Missile Seeker 

Wt. & C .G. Summa_cy_ 
Full Astra 
Instaite'd 

Weight 
lb 

10900 .91 
19045.38 
2,624.73 
1,684.85 
19018. 71 
19437,47 

912.38 
54.31 

2, 1 ,57 
282.34 
333.81 
27.70 

9 3. 
1,199.80 

.07 
15 .25 
5.00 

342.94 
22.40 

853 .20 
100.00 
14.31 
90.99 

19 131.18 
88.oo 
65.86 
23.62 

654 .93 
66.89 

686.80 
29000.00 

886. 78 
184.72 
853 . 64 

2,052.10 
• 167 .oo 

SECRET, 

Report: 7-0400~63 
Issue 2 
Sheet g 2=1 

H. Arm 
ins 

754.89 
184. 17 
379.34 
533.73 
66o.98 
807.53 
62.81 

537.&J 
170.81 
162.60 

.32 
6oJ. 71 
589.18 
375,79 
562.69 
700.45 
635.04 
537.27 

1 3, 9 
-23. 71 
186.00 
204.50 
252.82 
338.84 
591.52 
187 .,48 
786.18 
414. 71 
195.82 
222.01 
180.23 
503.19 
345.66 
385.81 
394.00 
·486.12 
464.22 
216.95 
206.42 
519.29 

V. Arm 
ins 
1 7 0 2 
1 2.24 
209.88 
128 . 30 
130.45 
104.38 
107.30 
128.96 
104.25 

1.00 
138.37 

99.70 
88.70 

120.35 
ll9.7 
103.24 
105.54 
118,49 
115.11 
134.21 

I 127.71 
135-48 
13 .90 

7.72 
124. 71 

13 . 70 
108.00 
130.00 
134.11 
156.03 
130.01 
140,20 
132.00 
143.17 
112.90 
ll8.oo 
154.36 
125.05 
117.65 
l16.36 

9U.68 
95.oo 

n8.21 
135.05 
ll5,30 
107 .84 

50 .64 
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Aircraft : Arrow 1 
A/C 25204 & 25205 

Date: 1 July 9 1958 

Descri ption 

Tranned 1"uel 
we up 

Aircraft B~sic Weight 
u/c Down 

Useful Load \ Less ruelJ 
Crew 
Engine Fire Extinguisher Fluid 
Residual Fuel 
Oxygen Charge 
Water for Air Conditioning 
Oil 

U/C Up 
Operational wt. Empty 

u/c Down 
Max. Internal l'uel \2452 gals 
at 7 . 8 l b/gal) i~ 

Gross Weight (Max. 
U/C Up 

Int. Fuel) 
U/C Down 

Weight H. Arm 
lb ins 

372.00 560.00 
54L63 

48~153.46 
%3. T3 

1 .127.62 37b.06 
390.00 194.00 
25.00 730.00 

285.00 557 .84 
13.39 259.69 

280.00 315.00 
134.23 6o8.92 

537.tl9 
499 281.08 

539.95 
199123.00 ~40.w 

531:l.70 
68 9404.08 

540.18 

SECRET 

Rep0rt : 7----0400--63 
Issue 2 
Sheet : 2-2 

V. Arm % M0 A.C. 
ins 
136.00 
126.59 

123.11 
lW.lili 
136.50 
129.00 
136.07 
159.91 
114.oo 
115.68 
126.63 2!:l.14 

123.23 28.72 
144.0;> 

131.51 2tJ .37 

129.06 28.78 

l ) Aircraft Datll)11 = 120 ins above an arbitrarily chosen ground line 

2) * The trapped and residual fuel within the aircraft were determined 
experimentally be actual weighings in the dry and drained conditions 
etc. for A/C 25201. The figures obtained were considerably in excess of those 
originally calculated. 

Exp.erimenally determined figure 
Calculated figure 

Increase in trapped + residual fuel 

"' 657 lb 
"' 218 lb 

,. +439 lb 

Now actual weighings of A/C 25201 in a fully fuelled condition have ihdicated 
that it would not be desirabl e to alt er the total estimated fuel within 
the Aircraft at this time. Hence since the unusabl e fuel has been 
increased by 439 lb, 9 the usabl e fuel has been decreased by a similar 
amount. 

It is hoped that in the near f uture an experim:mt.a.1. det rmination of the 
vol ume of fuel contained in individual tanks will be possible

9 
since 

currently only calculated figures are available . 
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Aircraft : Arrow 1 
A/C 25204 & 25205 

Report: 7.-0400-63 
Issue 2 

Dat e : 1 Julys 1958 Sheet ~ 3-1 

Introduction:-

This appendix is to cover the condition of A/C 25204 and 25205 prior to the 
installation of full Astra L 

All weight changes will be quoted relative to t he completed aircraft as defined 
i n the main text of this report. 

Changes applicabl e to early stages of A/C 25204 & 25205 

lo Structure 

2o 

3. 

4. 

5. 

Fin Structure for 1 R tracker - not installed initially 
Radome - longer radome fitted as A/C 25201 9 full electrical 

properties unnecessary 

Total Structural Increase 

Landin~ Gear 

No weight change 

Power Plant 

No weight change 

Flying Controls 

No weight change 

EquiEment Gr~ 

Interim tladio & Radar - this will be installed initially 
until Astra I units become available 

Radio & Radar Remov - Full Astra I units will not be installed 
Radio & Radar Fixed - the wiring and racks etc for compl ete 

Astra I will not be installed 
Missile Seeker ~ this will not be installed 
Probe - Mko 2 probe replaced by Mk ls since Mk 1 radome is fitted 
MH 64 Damping~ delete cable allowance now in Interim Radio & 

Radar weight 
Instr umentation in Pack - full instrumentation will not be 

available initially, but it is assumed 
that the pack will be ballasted to 
simulate the completed condit i ons the 
weight of the pack - with water for 
Air Conditioning will be maintained 
by ballast 

Weight lb 

10. 75 
+ 21.42 

+ 10.67 

+ 648.68 
-?p52.10 

- 853 . 64 
- 167 .oo 

0.25 

85 . 64 
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Wt . & C.G. Swnmary 
A/C Prior to Astra I Inst. 

Description 

Structure 
Wings 
Fin & Rudder 
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 
11Marry~U 11 

Landin ear • tracted 
Main Landing ear 
Main Gear Doors & Fairings 
Nose Landing Gear 
Nose Gear Door 'c Fairi 
f'ower Pl ant •. ervi ces 
Engines & ccessories J P 
Gear Box & Drives on Fuselage 
Gear Box & Starter on Enginet 
Engine Controls 
Engine Nose Bullets 
Fire Extinguishing System 
Engine :r-:ountings 
Fuel S stem 

Mechanical .I:' lying ontrols 
Hydraulic Flyi~ Controls 
Equipment fl.xe and Removabl 
Instruments 
Probe 
Cockpit ~ressure Sealing 
Ejector Seats 
Oxygen System 
Air Conditioning System 
Surface Finish 
Cockpit Insulation 
Drag Chute 
Low Pressure Pneumatics 
Electrical System 
Intake Deicing Boots 
Canopy Actuation 
Cabin Consoles 
Hydraulics Utilities System 
Sequencing of u/c Doors 
Instrument Fack Str ucture 
Pack Instrumentation (Probabl y ballasted) 
Flight Test Installations 
MH64 Damping System 
Interim Radio~ Radar 

Weight 
lb 

1,034.63 
29646.15 
1,684.85 
1,018.71 
1,437.47 

2 
2 

912.38 
4 . .31 

282.34 
333,81 

27 .'70 

119913. 
276.70 
286.80 
33. 35 
75.61 
65,53 

206.21 
12.6 

.07 
15.00 

5.00 
342.94 

22.40 
853.20 
100.00 
14.31 
90 . 99 
56.71 

19131.18 
88.oo 
65.86 
23.62 

654 . 93 
66. 39 

686.80 
2~140.00 

886.78 
99.08 

648.68 

H. Arm 
ins 

754.84 
182.87 
379.34 
533.73 
660.98 
807 .53 
462.81 

537.60 
170.81 
162.60 

6o3.71 
589.18 
375.79 
562.69 
700.45 
635.04 

.2 

1 3.69 
-38.14 
186.00 
204.50 
252.82 
338.84 
591.52 
187 ,48 
786 .18 
421.32 
414.71 
195.82 
222.01 
180 . 21 
503.19 
345.66 
385.81 
391.50 
468.12 
450 . 83 
342.30 

v. Arm 

. 
209 .36 
128.13 
130.45 
104.38 
107.30 
128.96 
104.25 

.l.00 
138.37 

99. 70 
88 . 70 

120.3 
119.7 
103.24 
105.54 
118.49 
115 .11 
134.21 
127. 71 
135.48 

11 0 7 
108.00 
130.00 
134.11 
156.03 
130.01 
140.20 
l.32.oo 
143.17 
127.66 
ll2 .90 
118.00 
154 . 36 
125.05 
117.65 
116.36 
94.68 
95.00 

118.21 
J.40.34 
124 .04 
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Descri ption weight H. Arm V. Arm % M. A.C. 
l b ins ihs 

Tranned Yuel 372.00 Sb0 . 00 l3b.OO 
U/C Up 559.21 127. 74 

Aircraft Basic Weight 45 ,794 .18 
U/C Down 561.42 124.09 

Useful Load 9tJ7.b2 3rJ0.34 133 .04 
Crew 390.00 194.00 l3b.;,O 
Engine Fire Bxtinguisher Fluic 25.00 730.00 129 .00 
Residual Fuel 285.00 557.84 136.07 
Oxygen Charge 13. 39 259.69 159.91 
Water for Air Conditioning 140.00 268.00 132.00 
Oil 134.23 608 , 92 115.68 
Ballast 1 , 057.00 100.29 113 . b5 

U(C Up '.J4'.Jo30 1.27 ,'.J3 3U.2l. 
Operational Weight Empty 47,838 . 80 

u/c Down 547.50 124.03 30.80 
Max. Internal .r uel ~ ~3~ gals 19,123.00 ';,40:t:50 1.44.09 

at 7 .8 l b/gal) -i:-

U/C Up ';,44.07 .L32.2D <'.9.0;, 
Gross Weight (Max Int Fuel) 66,961.80 

U/C Down 545.58 129.76 30.27 

N.B. 
1) Aircraft datum~ 120 ins above an arbitrarily chosen ground line 

2) ➔~ See note on Sheet 2-.B 

3) 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. 1057 lb distributed 
on the Shear Panel and the slide rail mounting brackets between 
Sta 67.5 and 96.25 ins. 

These figures are theoretical. Currently pr vision is only made 
for approx. 900 l b of ballast at these locations, however9 further 
detai l s and calcualtions on A/c 25204 and 25205 may reveal that 
900 lb is adequate. since this summary is of a preliminary nature 
only, 
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