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Ai.r raft· Arrow 1 

C 0 N F I D E N T I A L 

R, I- ort • 7-0!iCO-t 3 
A.le >5204 ° 25205 Is ... u.e 5 

Date 1 O, t1berj 1958 Sheet 1-1 

Introduct ion w,,i~:.t Chan,,,es 

The followin~ is ~ Wei ·', 
2,5205 witr J 7C:. P> 9 bP -

aru:1 C.G. S ary for Aircr·Jt Seri.11 r;"' bers 252C4 and 
on the latest in.f mnati avail'lble. 

All Weight and C.G. c an[es quoted arc relative to Lsue l.i. o:: Septemh r 1, 1951. 

Tl-ifr ::rn.rrL'T.ary is "or tl-i.e Aircraft i"" t 
in..;+ allation'.'" an, a cc l 'tP.C: i tr 
the condition of the Aircra"t at firs 

~ co ,l •, l r ta e , v fu. 1 A 
nt Pacl:a. ·e. n'.)r a pl'E-~L "r' 
fli"'.hts se"' Ar 1 endi.Y I. 

I tri~l 
est: ate of 

General 

1) 

b) 

C') 

Prat-i- and '<vhi tncy J7S P5 
2· 205 ( .... ,er:o 

En ires ~o pri. e the Power Plant for A/C 25204 and 
,/hitnPvfs l<ite:::t broc-1 •re w i ht ri+"l thP1.r 

ir, 'callat ~n h. 
r"corJ~). 

d dctual W"ll ,rt recorrieC: i 1 En; ir1e In ,pee ti ,.. 

A pacv-9.ge con ,ainrn·~ Flic;ht Instrumcr tation is installed. This pac', will be 
entirely different fro1 1 trose for A/C's 25201 to 25203 . 

Fiwt1 opos1.ls are f'~,~11 a 'liteC: from R.C.A. as to their entire rel i.re;,ent< 
f-)r ir tr L ,n-t:.ation. Th Air Condi tic n , nt to be installea has ·,een 
eva.LJ.'lvcd at 134 lh (le .•at, ,r\. It i .....1 the ~urr3nt aL.~wmr.e of 
2, "') J lb will a, 0411a-!;.07 0, ,r all cqt..ir,n r c ·ble rnichts 9 hoFev , t .is L 
s '.), et o fut•tr , c n." 1"i1ati0,..., Add1 tier.al '1ter rnq ired for Air Cor 1. nin 

r co.... ~1 C" r t .... ly a..-; an i...,e of .... 1pe ati Jil 1 Loar, e 

t ~ 11 1.n" r ntati n ri.11 nc '>, avail bl •~ howaver J> it is 
'11lri ,t wi.r. be in~ alle'.l t si"'u "te ',he corrpletec pack. 

A (d na , dl +irate of Avr0 rer1t..ired Fli-:ht Te.'t Inst ,1.1,,+1c.,,_r" 
•. 0m+,~r er-7 lb. I, aJ it,or an Jnitial estira•e c r·, R.C .A. 

"ft 'J..r n ::'r• .c 1:ic u- e tri t' i '&il,, 1 ac. h '1S beer, , v .lJ.,'1 • ed • 9} 

In A/c ~r; -0 for ar l fli t,.., ddi t 1 onal mcri=;r;nc~ :ire protec..,i )n a :i 
,.,d 1 tio a 0 l('r l' rov1s r. • 'nr '1 , >~·rerinc; instal'~. T 

n) l 1n:,er on 
I r 2 2C r r' 

"' -
'1 _ :r @1L cvn. oq ,n-1-1:, ar • r -1: to r ir, lLJ 

r' 

A .,is ~l 1n • dlle<l, l u8Cl ben')arh the Air ... rut. ½etwecn A/C St~• 
,&c; e "iv ... ·, jriC'1'. b • Canada....r hac, •p ,lied 

l r u.t :Pc+ t at 1r ·ile se, cer s1-,all weJ ' 1 ',.' 1 . • 

Tr r- +1-ie ... e A/C c-::' th,] 1'•1 l t.C.A. A~ "1 I 
, t ,.P.C.A, l .:;ct+ernt 'J·ne;,.,,~l~. 

b 
,J 

ariec- r u" e• '1 .. in, ,r in ... 1 . pro imi to 
11" .., t n •co:. a:t' j) I') ... r ~ o,1e L1C.' a. 

C' 1 V, j Ar 1 1 l '" l, be " 
nf 11"'<' n 

I }-

t, l • 1. ,lin 1 I rc;r r 111 
) 1-> 

J. 1r 
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Aircraft Arrow 1 
A/C 25204 ~ 25205 

Date 1 October 9 1958 

General Cont 1d 

C O 1; F I D E N T I A L 

Report. 7~0400-63 
Issue 5 
Sheet 1-2 

N.B. When Astra I is first instaJJed9 the I.R. Tracker system and ARD 501 Homer 
system may not be available. 

f) The Mk lA Tailcones and Stringer are fitted. 

g) Due to material substitutions and concessi ,m, 1 n, o uced by Planninr and 
Production Departments~ t~re is a stl"l.lctural w,i penalt of 72 lb arirox . 
This is all recorded in the structural ,1ei·'.ht breakdown. No account has been 
taken of variations on machinings nor of minor shop repair schemes~ since it is 
impossible to assess these 9 excert where actual weights have been obtained. 
Major repair schemes e . g . cracked outer skin on Air Intakes have been assessed 
and recorded. 

h) A dry weighin~ of A/c 25201 has now been obtained . lased on the good agreement 
shown between esti.mated and actual weights of the first Arrow I it is felt that 
this SU.'1'J a,ry J s en ir"ly representative of the subject a:ucraf+ in the completed 
state, within _ , -s_,,,, 

Preceeding the report titles on the LB.!·" Tabulation sheets
9 

will be found a 
rrumoer vary1n, from O to 100 9 this is the percentage of actual weight recorded 
wit report • 

J) No further work is being proceeded with 1 lE. iel management systan for Arrow 
1 Aircrai t. The fuel proportioners are funcT,iomn,; satisfactorily and it is not 
considered necessary to f- t the fuel sequencing 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 a estimate of A/C 25204 

nd 25205 for early FlJ.gJ- t, Testing, these Aircraft are ballasted such that the 
CoG. on d flight envelope (usin· fuel proportrnners) does not travel aft. of 

:!., } >AoCo 

No wr>i •'•t hange 

b) r'in ~ ,ludder No weight rhanre 

c) ~t Fusela..;e Fwd Sta 255 No weight change 

No weit,h-t change 

~entrcl Struct Stin~Pr ~ ctual weight of stinger obtained + 1.6.S 
Taifrones ~, 'ldd.Ltior. of skin stiffeners +· Lbb 

Total Structural Increase + 3 . 31 
~---~--~~~ ;; ;; ;7 : ~- -
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Ai.rcrgftg Arroo 1 
A/C 25204 & 25205 

Date 1 October, 1958 

2. Landing Ge:3£ 

CONFIDENTIAL 

Report,: 7-0400- 63 
Issue 5 
Sheet : J_ 2 

Weight lb 

Main Landing Gear - deletion of cross shaft, spacer (-12.0) + 32 .00 
replaced with integral jack pick up fitting 
(+ 44.0) ref assig . X73-4175 actual weights 
obtained. 

3. Power Plant & Services 

No weight change. 

4. Flying Controls Group 

No weight change. 

5 . Equi pnent Group 

Total Landing Gear Increa,;?,;, + 32.00 

Flight Test Installations~ preliminary estimate of R.C.A. test + 91 .10 
wiring from Radar Nose to Miss ile Pack ____ _ 

6. Trapped Fuel 

No weight change . 

7. Operational Load 

No weight change . 

Tot 7 

Summary 

Weight Change - Aircraft Basic Weight 

Structure 
Landing Gear 
Equipment 

Total 

+ 3.31 
+ 32 .00 
+ 91.10 

+126 .41 lb 

Weight Change Operational Weight Empty (A/C less usable fuelJ 

Issue 4 I ssue 5 

49,426.29 Th + 126 .41 lb 
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Aircrait Arrow 1 
A/C 25201, 0

• 25205 
Date l October 9 1958 

-
Description Weight 1b 
Trapped Fuel 2Jd.20 

U/C Up 
Aircraft Basic Weiq;ht 48,296.67 

U le Down 
.J!sefu:f foanlessfueTJ l.129.b2 
Crew 390.00 
Er:~ine Fire Extinguisher Fluid 25 .oo 
Residual Fuel 287.00 
Cr.,cygen Charge 13.39 
Water for Air Condit1om.ng 280 .00 
Oil 134. 23 
~ ....... -~----- U/C Up 
Upera•,ional Weif'ht Empty 49,426.29 

U/C Down 
!Sax. Irrternal -fwC0461rgals at 
7.8 J.b / ~al) 19.253.00 

U/C Up 
,ross Weight (Max. Int Fuel) 68~679.29 

u/c Down - -

CONFIDENTIAL 

Re1Jort 
Issue 
Sheet, 

7-0400~63 
5 
2- 2 

H. Arm ins v. Arm ins 1'LA._Q_4 
~.66 lill.42 

540.60 126.43 

542.70 .L2?.90 
.305. 75 - 12d.26 
194.00 136.50 
730.00 129.00 
508.14 135.33 
259 . 69 159.91 
315.00 114.00 
608.92 115.68 
536.60 l2b.b7 27.79 

538.66 123.22 28.36 

540.80 141-i.09 
537,7d 131.55 28.12 

539 .26 129.07 28.53 

N. B. A1r ~raft Datum = 120 11 a ove arbitrarily chosen ground line . 



Aircraft: Arrow 1 

CONFIDE!NTIAL 

Report: 7=0400- 63 
A/C 25204 & 25205 I s sue 5 

Date 1 October, 1958 Sheet : 3-1 

Appendix I 

Int.rcduction:-

This appendix is to cover the condition of A/C 25204 & 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 report. 

Changes Applicable to Early fuases of A/C 25204 & 25205 

L Structure 

Fin Structure for LR. tracker - not installed initially 
Radome - longer radome fitted a.s A/C 25201, full electrical 

properties unnecessary 

Total Structural Increase 

2. Landing Gear No weight change. 

3. Power Hant Grou_R No weight change. 

4. Flying Controls No weight change. 

5. Equipment 

Weight lb 

- 10. 75 
+ 21.42 

Inter im Radio & Radar - This will be installed initially until Astra 
1 units become available + 648.68 

Radio & Radar Rernov - Full Astra I units will not be inst alled - 2067 .58 
Radio 9, Radar Remov - The wiring ~ Racks etc for complet e Astra I 

will not be installed - 892.15 
Missil e Seeker - This will not be install ed - 167.00 
Probe - Mk 2 A/C probe is replaced by Mkl since Mkl radome is fitted- 0.25 
MH64 Damping Sys = delete cabl e allowance now in Int~rh Radio 

and Radar Weight - 85 • 64 
Instrumentation in Pack= during the initial flights of Phase 1 of 

A/C 25204 Pack No. 5 weight 3,800 lb 
complete will be installed. However this 
summary incorporates a pack with 
instrumentation and ballasted to give a 
completed pack weight of 2, 826 . SO lh 
which i s more repres entative of tl 
maj ority of fli ghts to be undertaken 
' "ir Phase I of b oth A/C 25204 &5 
This wei ght is maintained by + 140 .OO 

6 . Trarp ed Fuel No wei ght change 
Total Equipment Decrease 

( . Jt,crational Load 
d4:cr for -A~ond 'n - si.ncc an incOi 1 l etc pack will pr obabl y b e 

fi tted ini t i ally t he Air Cond 1 n equi p . may 
not be inst alled. Thus th e wt. of water in 
the second boiler will be simulated by ~• · •••···••·••e 



Aircraft: Arrow 1 
A/C 25204 & 25205 

Date 1 October , 1958 

7. Operational Load Cont'd 

CONFIDENTIAL 

Report: 7-0400-63 
Issue 5 
Sheet : 3-3 

Weight lb 

•...... •. .. . . . . . . . . . . . . .. ballast (see Eq uip. Group) 

Operational load 

- 140.00 

- 140.00 

Summary 

Weight Change - .Aircraft Basic Wei ght 

Structure 
Equipment 

Ballast 
Op. Load - Water 

10.67 
- 2423.94 

- 2143.27 

+ lOll.00 
- 140.00 

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

BALLASTED Condition 

Complete A/C 

49,299.88 

Early A/C 

47,757.61 - 1542.27 lb 
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Aircraft: Arrow 1 
A/c 25204 & 25205 

Date 1 October, 1958 

C O N FI DENT IAL 
Report: 7-0400- 63 
I ssue, : 5 
Sheet: 3-4 

Wt. & C.G. Summary A/C Prior to Astra I Installation 

!Description Weight lb H. Arm ins V. Arm ins 
St ructure Hl. ts l b.40 5b3. bU 13( .37 ' 
!Wings 10 ,01..4.20 642. 99 142.2 2 
ifin & Rudder 1,028.19 754.46 209 . 25 
Fuselage Fwd Sta 255 ins 2, 653.14 182. 87 128 ~15 

Sta 255 - 485 ins 1, 686.53 379 .30 130 .44 
Sta 485 - 591. 65 ins 1,018.71 533 .73 104.38 
Sta 591.65 - 742.5 ins 1, 437.47 660 . 98 107 . 30 
Sta 742 .5 ins 923. 85 807 . 83 128.97 
"Marry-Up" 54.31 462. 81 104 .25 

,Landing Gear - Retracted 2, 754.~2 491.31 135 .20 
Main Landing Gear 2,llO.b7 540 .12 141.00 
Main Gear Doors & Fairings 282.34 537 . 60 138 .37 
Nose Landing Gear 333. 81 170. 81 99 . 70 
Nose Gear Door 9

{ Fairing 27.70 162. 60 88. 70 
Power Plant ~ Services 13.7ts9 .32 b5 2. 23 120. 39 
Engines & Accessories J 75 PS 11,913.cll 665 .32 119 .71:5 
}ear Box & Drives on Fuselage 276.70 603 . 71 103. 24 
Gear Box & St arter on Engines 286. 80 589 .18 105.54 
Engine Controls 33.35 375.79 118.49 
Engine Nose Bullets 75.61 562. 62 ll5.ll 
Wire Extingui sher System 65 ,53 700 -45 134 .21 
!Engi ne Mountings 206 . . 21 635.04 127.71 
IF'uel System 931.31 536.18 135 . 75 
f l ying Controls Group 2,152. bO 621.i. 73 134 . d7 
Mechanical Fl ying Controls 953.00 b75 . 91:5 147 .b5 
!Hydraulic Fl yi ng Controls 1,199 . 80 584.03 124 . 71 
Equipment ~ Fi xed & Removable b.132.16 39 2. ':,':, 113 . 01 
[[nstruments 49 .09 159.10 136.ll 
Probe 15 .00 - 38.}1 108.00 
Cockpit Pressure Sealir:g 5 . 00 186. 00 130 . 00 

-~Jector Seats 342 .94 204.50 134 .11 
Oxygen Syst5Jl 22.40 252 . 82 156 .03 
ir Condi t ioni ng System 853 . 20 338.84 130 .01 
urface Finish 100 .00 591.52 140 . 20 

~
ockpit Insul ation · 14.31 187 .48 +32.00 
rag Chut e 99 .09 786.18 143 .17 

ILow Pressure Pneumatics 56. 31 423 . 31 127.57 
Electrical Syst em 1,313.18 414 . 71 ll2 . 90 
Intake De-icing Boots 88 .oo 195 . 82 118.00 
Canopy Actuation 65. 86 222 .01 154. 36 
Cabin Consol es 23 . 62 180 . 23 125.05 
Hydrauli c Utilities Syst em 654 . 93 503 .19 117 .65 
Landing Gear Door Sequenci ng 66. 89 345.66 116. 36 
Instrument Fack Structure 686. 80 385 . 81 94 . 68 
Pack I nstrumentation 2,140 .00 391.50 95 .00 
Fl i~ht Test Ins tallations 977 . 88 444.45 117 .44 
IMH 64 DaJ11ping Syst an 99 . 08 450 . 83 l40 . 34 
I nterim Radio & Radar 648. 68 342 . 30 124 .04 
Traooed Fuel 238. 20 ::>::>3 . 66 lhl.42 

U/C Up 55ts .40 

I 
127 ,72 

Air cr aft Basic Wei ght 45,883.40 
u/c Down 560 . 62 124.00 
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C O NFIDENTIAL 

Aircraft: Arrow 1 Report : 7- 0400- 63 
A/C 25204 ~ 25205 Iss ue 5 

Date 1 Oct ober, 1958 Sheet : 3-5 

bescri ption Weight l b H. Arm ins V. Arm i ns N. A.C. % -
Usefuel Load 9tl9 .62 366 . 2tl 132 . tl3 
Crew 390 . 00 194 . 00 136 .50 

Engine Fire Extingui sher Fl uid 25.00 730 . 00 129.00 
~esidual Fuel 287. 00 508 . 14 135.33 
Oxygen Charg e 13.39 259 . 69 159 .91 
rvlater for Air Conditioning 140.00 268. 00 132.00 
Oil 134.23 6o8 . 92 115.69 
Ballast 95/.J..OO 100 . 29 113.65 

U,iC Up 545 .27 127. ';:,';:, 
pPeration Weight Empty 47,827 .02 

u/c Down 547 . 42 123 . 97 
'1ax. Interna.l 1:'ue.l ~ cl.+M gal s @ 

7 , 8 l b/gal) 19 , 253 . 00 5/+0.80 144 . 09 
U/C Up 5/.J.3 . 99 132.31 

P.ross Weight (Max Internal Fimel) 67 ,080 . 02 
u/c Down 51+5.29 129 . 78 

N.B. 1) Aircraft Datum= 120 11 ab ove arbitrarily chosen ground line 

2) The above figures are f or a BALLASTED AIRCRAFT so that the 
aft C,G . on the horizontal C.G. envelope, using fuel proportioner s 
does not exc eed i31% u sing 954 l b ballast between stations 67 .5 and 
96 .25 
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A VRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C. OF G BY FUNCTIONAL ( 
coMPONEI 

~OJ_EC_ T_ ~= ==l~ - ---------------~-----T,~~----,--, COMP , 

DESCRIPTION REFERENCE NO . No . WEIGHT H . 

ruTAL • I G I O IJ P 

9 A I I t. ~ 0 f~ 1 0 2 0 v O (J '/ 4 

• Afl~Y \IP 

46933 

1 l 
, .,_,.-y-

( l. 

I I 

---l-----t-

... .. 



fEIGHT AND C. OF G BY FUNCTIONAL GROUP 
COMPONENT 

COMP. 
REFERENCE NO . No . W EIGHT H . ARM V ARM 

1 0 

t-
1 0 ') Q (I 

r,--- - --+----t---,-f'r-1"-+t"I 

L • 

1 0 , () I) 0 ( I '/ ,; -~i;Jc0741':J 
~ -

3531.,0 

46933 

SHEET 4 to lS 
H MOME N T V MO ME N T 

7 fl 8 c 

t 



A VRO AIRCRAFT LTD. 
MALTON, ONT. 

By FUNCTIONAL G 
WEIGHT AND c. OF G coMPONE~ 

PROJECT 
COMP . 

RE F EREN C E NO No H . A 

• 
I (, - 0 10o0001l6 5 

3 O 8 7 0 

t -----i----

' • + 
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• + 

• 
+-----"-

t 
I+ + 

~ 
-+-
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t ~ -j-

-+ t 

+ + • + 1 + t-

I- t t 
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/EIGHT AND C. OF G BY FUNCTIONAL GROUP REPORT NO 

COMPONENT 
SHEET 

COMP 
HARM V ARM H MOME N T REFERENCE NO JO V MOMENT 

1 4 

+-- + + 

1 10.9 7'1 n 30 1 .J 1 5 ' t, 1 1 ':lf4,::, ,11~ 41 8 6 t.: 1J 1 

H 3 0 7 0 1 :145211~ 4 1 J6 2 81 
+- + 

-
r- + 

----,... 

+ 

+ t 

i + 

+ 1 

t 
+ -r 

t + 

+ + 

-t + 

t + 

+ l 
+ j + L 

I + 1 -r 
~ 

~ 

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

WEIGHT AND C. OF G BY FUNCTIONAL G 
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