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l=l to 1-4 Introductory notes and explanations 
of weight changes. 

Weight & C.G. Summaries 

Horizontal c.G. Envelopes for Flight 
conditions with fuel proportioners 
used. 

4-1 to 4-15 I. B. M. detail sheets of weights 
and C.G. 1s. 

N. B. The C.G. envelope for the 1st Aircraft with fuel sequencing 
has been omitted until a fully approved sequencing is 
established. 
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Date: August lst9 1957 
Aircraft: C- 10.5 MK 1 with 

J7.5 PJ _Engines 
1st A:i.rc:ra.ft 

INTRODUCTION & WEIGHT CHANGES 

The f ollowing is a Weight & CoGo Summary for the 1st C=l0.5 Aircraft.9 with J7.5 P3 
Engines 9 based on latest infol"lllation currently avai:!J.ableo All Weight & CoGo changes 
are relative to Issue 7 of July lstv 19.570 

Note &= This Sunmary does not apply for the 2nd and subsequent MK l A/ G = see 
- context below" 

GENERAL 

a) Pratt & Whitney J75 P3 Engines comprl.se the Power Plant for the 1st Aircrafto 
J7.5 P.5 Engines v whi.,h ara p<?J."tia.D:y redesigned versions of the P3 Engines 9 are 
to be installed on the 2nd a.nd subsequent MK 1 Aircrafto 
(J7.5 P3 Engines= 69 175 lb each, J75 PS Engines~ 5 9 950 lb each) 

b) An Instrument Pac:k4ga cru:o;:ying Fl:1.ght Test Inetrumentation is installed9 this 
also varies between Air~- aft Nol ~o 3 and the installation for the 4th & 5th 
Aircraft (-which are t,c• be used for Astra l trial Installationso) 
A relatively detailed estimat,a cf other Flight Test I nstallations throughout 
the Aircraft has been madto Twin shielded wire at 27lb/1000 ft is used9 there 
being approximately 250 m::mi.to:x ed po .ntso These i nstallations amount to 1 9 323 
l b ( figure partially con:f'imed by a,stt,a.- weight s of cable assys o) o 

c) Emer gency lowering for the Undervat'1"iage '3 and additional fire protectioh 9 to 
be installed on the 1st AIC 9 ar-Ei allowed for in this summacy o There is~ as 
yet 9 no provision to jettison any or aL.. of the Instrument package in an 
emergeneyo 

d) An Interim Radio & Radar System is instaUedo 

e) It should be noted that d.u.e tc" material subsitutions and concessions int ro= 
du.ced by Plarurl.ng & P:!'.0odu....r.l•1n Depa.rt.ments there is a weight penalty9 to date 9 
to the structure of 203 Ib o This is all recorded in the Structural Weight 
breakdowno No account has be.en taken of va.:rfa.tions on machinings etc o nor of 
shop repair 5~c;:h.9Tle1:1 9 sl.nl';e it is i,11possible to assess these9 except where actual 
weights have been obtainedo 

f ) Pending Flight Teat requirements a ltfuzz Damping'1 System may be installed on 
the first Aircraft o Provisions for this installation are already included in 
the structural group as m, diffoations to the Control Boxes o For the first 
flights the Cont:r·ol Surfaces will be unmodif1.ed 9 however9 if the need for 
Dampers is proven a modified set of Con,trol Surfaces; will be made availableo 
The f ollowing weight penalties ensu,eg= 

Ailerons 
Elevators 
Rudder 
F.quipment & Installation 

-ii 11068 lb/A/C o 
+ llo07 lb/A/Co 
❖ 80 78 lb 
+123 097 l b 
+155050 l b 



Date : August l s t 9 1957 
Aircraft: C=l05 MK 1 with 

J75 P3 Engines 
1st ;Aircraft. 

INTRODUCTION & WEIGHT CHANGES 

GENERAL (Cont 0d ) 

g) A considerable number of Actual Weights have now been obtained. Structural 
weights are checking within 0.5% of estimat es on sub=assemblies etc. However 9 
Equipment ( excluding Engines) shows a consistant increase averaging about ll% 
over manufacturers quotations or initial specification weights. 
Preceeding the report titles on the I.B.M. Tabulation Sheets 9 wi.11 be found a 
number varying f rom Oto 100 9 this is the percent age actual weight recorded 
within the report. 

A summary of Actual Weights obtained so far is as follows: 

Structure 
Undercarriage 
Power Plant 
Flying Contro B 
E}quipment 

63.58% Actual Weight 
67.21% Actual Weight 
91.59% Actual Weight 
26.6{!,% Actual Weight 
19.35% Actual Weight 

i.e. 62.06% of the Ba.sic Weight of the .Aircraft. 

h) The Aircraft is ballasted such that the C.G. on a flight envelope does not 
travel Aft of 31% M.A.C. 

lo STRUCTURE 

a) ~ 

I /w Centre k./3.iling Edge 
N. B. A complete Inner Wing J!:eas elevator control boxes 9 

u/c doors & fair1ngs and some minor shortages was 
weighed. The Actual Weight obtain~9 using Electronic 
Wei ghing Cells was approximately 25 lb ~lighter than 
estimated. i.e. within 0.4%. Since the accuracy of 
the weighing cells is not guaranteed beyond these 
limits = the estimated weight lt.Jl be l eft unchanged 
but assumed 100% Actual Weight. 

WEIGHT DECREASE WING 

b) Fin. & Rudder 

A complete Fin was weighed.I> but there was no apparent 
weight change. 

c) Fuselage Fwd. Sta. 255" 

No Weight Change. 

9 d) Centre Fuselage Sta. 255 111 ,48511 

No Weight Change. 

WEIGHT (lb) 

1.74 



Date : August lst~ 1957 
Aircrafti C=l05 MK 1 with 

J75 P3 p;ngines 
1st Aircraft 

~ INTRODUCTION & WEIGHT CHANGES 

SECRET 

~dtJ..lr~ftTI l3 

NON CLASSJFJE 

1. STRUCTURE (cont 0d) WEIGHT (lb) 

e) Duct Bay Sta. 48.5" =5911,65 11 

No Weight Change 

f) Engine Bay Sta. 591.65'1 = 742.5'11 

No Weight Change 

g) Rear Fuselage Sta. 742=5" Aft. 

Engine Doors= actual weight obtained 

Rear Fuselage Decrease 

TOTAL STRUCTURAL DECREASE 

2. LANDING GEAR 

Main U/C Doors etc.= Addition of Micro Switch mounting 
on leg . 

TOTAL LANDING GEAR INCREASE 

J. _POWER PLANT & SERVICES 

Engines = A Pratt & Whitney J75 PJ Engine was weighed and 
after allowing for sho:r.tagesp inhibiting fluid etc. 
the obtai ned weight was i n agr"eement with Pratt & 
Whitney 3s .quotation. 

+ 

+ 

Some accessories~ packing etc. also weighed _+ __ ~ ____ 0_7~ 
TOTAL POWER PLANT & SERVICES INCREASE + 2o07 

4. FLYING CONTROLS GROUP 

Flying Control Hydraulics = Actual Wei ghts of pumps (4 Off) 
Alterations to Engine Bay Piping 
Heat Exchangers= Manufacturers 
quotation 

TOTAL FLYING CONTROLS INCREASE 

5. EltUIPl'-ENT 

Windscreen,Derrd.st ng = Airesearch Control Units replace 
Westinghouse 
Structural changes and re- estimates 

Hydraulics D. B. = Two llO cu. in. accumulators replace one 
• 200 cu. in. 

Some piping now Steel was Al. 
Pressure relief valve added etc. 

Air Condn. Actual Weight of Check Valve 
Actual Weight of some ducting assys. 
Actual Weight of Turbine~ was· 11l)f__g. quote 

+ 18.oo 
+ lo79 

2.w 

+ 17 019 

6.40 
1 .. 82 

+ 10.00 
+ 2.87 
+. 1.19 
+ 0.53 
+ 2.74 
+ " 9 .. 19 
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SECRET Date : August lst9 1957 
Aircraft : C-105 MK 1 with 

J75 P3 Engines 
1st Aircraft 

, Rep A # 7-0400°"'44 Iss 8 
stleet # 

INTRODUCTION & WEIGHT CHANGES 

5. m.1JIPMENT GROUP ( cont u d.) 
' 

Electrics D.B. - Actual Weight of Transfonner rectifier Unit 
Canopy Actuation = Alterati ons to plumbing and emergency re­

lease mechanism 
Ram Air Emergency Turbi ne = introduced f or emergency elect= 

rical and hydraulic power in 
t he event of double engine fl.ame­
out. 

Pr obe = Redesigned9 shorter boom9 estimat es t o stress approved 
schemes 

Dampi ng System = marrufact ur ers quotations on units now avail= 
able and preliminary estimates of wiring. 
Previously c1J lb was allowed with Interim 
Radar ( t hu.s_;increase per Aircraft ~ +79.13 lb) 

Interim Radio & Radar = Damping System allowance deleted 
( s~e above) • 
Doppler repl aces ARN 21 (Tacan) 

TOTAL EQUIPMENT INCREASE 

SUMMARY 

-'weight Change = Aircraft Weight Einpt1 

Struct ure 
Landing Gear 
Power Plant 
Flying Contr ols 
Equipment 

2ol6 lb . 
+. 0.96 lb. 
+ 2.07 l b. 
+ 17 .,19 l b. 
+ 170.23 l b. 
+ 188.29 lb. 

Weight Change = Operational Weight Empty (A/C less Fuel) 
UN BALLASTED CONDITION 

Issue 7 I ssue 8 

WEIGHT (:Q:>) 

+ 1.43 

+ .2°~7 

+ 139.13 

f:IJ.oo 
+ 12.00 

+ 170 .. 23 

N. B. If Aircraft Ballasted such that the C .G. i n any flight envelope 
does not exceed 31% M. A. C. a further 936 l b of ballast are 
necessary. 
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Dateg August 1st, 1957 
Aircraft: C-105 MK 1 with 

J75 P3 Engines 
1st Aircraftg 

DESCRIPI'ION 

STRUCTURE 
ings 

Fin & Rudder 

WEIGHT & C.G. SUMMARY 

Fuselage fwd. St.a. 2~.5 11 

Sta. 25.5" - 48.5 11 

Sta. 48.5 11 = 591.65 11 

Sta. 591.6.5 - 742.5 11 

Sta. 742.5 11 Aft. 
"Ma oolJ 11 

m Un ercarriages 
Main u/c Doors & Fairings 
Nqi;e Undercarriage 
Nose u/c Door & Fairin 
POWER PLANT & SERVICES 
Engines & Accessories J7 P3 
Gear Box Installation on Fuselage 
Gear Box and Starter on Engines 
Engine Controls 
Engine Nose Bullets 
Fire F.:ictinguishing System 
Engine Mountings 
Fuel S stem 

Mechanical ying ontrols 
H draulic Fly3 Controls 

nstruments 
Probe 
Cockpit Pressure Sealing 
Ejector Seats 
Oxygen System 
Air Conditioning System 
Surface Finish 
Hydraulics Main Systan 
Cabin Insulation 
Brake Parachute 
Electrical -System 
Low Pressure Pneumatics 
Intake Deicing Boots 
Canopy Actuation 
Cabin Consoles 
M.H. 64 Damping System 
Interim Radio & Radar 
Instrument Pack Structure 
Pack Instrumentation 1st A/C 
Flight Test Installations 
Additional.Fire Protection 1st A/c 
Radome Anti- Icing 

WEIGH'r 
lb. 

19 025 .85 
29 617.0l 
1D650.l2 

997.30 
19418.18 

768.97 
2 8 

1 

291.88 
333.81 

275 • .54 
259.65 
32.43 
71.01 
70.46 

203 . 64 
8 . O 

. 07 
15.00 

.5 .oo 
284.42 

23 • .59 
8o7 .28 
100.00 
623.1.5 
14.31 
62.38 

19111.10 
.53.1.5 
.51.84 
64.,92 
17.4.5 

u~.13 
642.98 
686.80 

3Do36.oo 
19322,,87 

154017_ 
8.88 

H. ARM 
ins. 

. 
754.34 
181.50 
379.76 
.53.J.97 
660.80 
800.62 
468.91 

3 • 
536.80 
170.81 
162.24 

.9 
601.39 
591..5.5 
375. 76 
562. 74 
702.44 
609.88 
536 . .57 

1 3 . 
- 38.14 
186.00 
202.80 
2.53. 72 
33.5 .60 
.591.52 
.502.78 
187.48 
769.41 
418 .87 
427.62 
197. 02 
221.99 
174.76 
449.26 
301.79 
38.5.81 
39.5.4.5 
499.0.5 
425o0.5 . 

.51 .. 49 

V. ARM 
ins. 

209.31 
128.1.5 
130.80 
104 . .59 
107.30 
129.13 
10 8 

0 

138.48 
99. 70 
88.23 

9.7 
102 .98 
104 • .52 
118.62 
u5.07 
134.83 
123.63 
136.16 

13 .70 
108.00 
130.00 
136.2.5 
1.56.43 
134.4.5 
140.30 
117 .,.7.5 
132.00 
143.24 
112.'78 
124 • .5.5 
ll8.oo 
1.54.3.5 
124.34 
13.5 • .57 
120.28 
94.68 
$)$.,00 

n2.01 
102.89 -
12.s.oo 

continued 
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Date: August 1st, 1957 
Aircraft: C-105 MK l with 

J75 P3 Engines 
1st Aircraft 

WEIGHT & C.G. SUMMARY 

v. 
DESCRIPTION 

WEIGHT 
lb. 

H. ARM 
ins. ins. 11..:!:&.. 

& REMOVABLE cont d. 
ding Gear wering 

e 

. rew 
Alcob.Ql - radome de-icing 
Engine Fire Extinguisher Fluid 
Residual Fuel 
Oxygen Charge 
Water for Air Conditioning 
Oil 

Operational Weight Thlpty 
UC Up 

UC Down 
Max Internal Fuel 2, gals . 
@ 7.8 lb al.,) 

U Up 

12.91 
{fJ 00 

22.00 
25.00 

218.40 
13.39 

140.00 
l 4.2 

48,532.32 

A.u.w. Maximum Internal Fuel 68g375.32 
U C Down 

93.00 
730.00 
553.98 
259. (;fJ 
268.00 
{JJ8.92 

544.86 

128.(/J 
100.00 

138.00 
129.00 
134.04 
1$9.91 

-:-Jj_,.:_oo 
ll .68 

N.B. 1) Aircraft Datum is considered to be 12011 above an arbitrarily chosen 
ground line. 

30. 9 

30.75 

2) The above figures are for the Aircraft in the Ballasted Condition such 
that the Aft. c.G. on the horizontal C.G. Flight Envelope does not 
exceed 31% M.A.c. i.e. 303 lb on Former Sta. 68.5 and .·633 lb on the 
Shear Panel • 
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AVRO AIRCRAFT LTD. WEIGHT AND C OF G BY FUNCTIONAL 
MALTON, ONT. • COMPONE 

PROJECT C-l.05 M:~ l 

100 
1 0 0 
1 00 
100 
l f 
1 on 
1 6 O 

DESCRIPTION 
CO MP I REFERENCE NO. N o - W EI GHT 

. --
H 

-----l- -+--+---+- +----+---+- -

OUTE R , I N<.. 
ourT ~ , r <, s t< 1 1 s 
POfTS AND I NTL CU ~ TALS 
0 UTtR 11 , C \,-fl" tfs --
o J T E P. , I ~· G R J ._, 
A I L ""ER o q C ONTh LB t'l X 
R I C' 12 
J A TT EH O J A C K-r I 1-N ~ 
,, ILE P.O JO I N T AU FAIRING 
BUTZ 11 AMP .;'jlf u-c P 1nr-v O h 

0 00 
1+6~6. +--------,f,.;----,,-,---..,..:~ ~ 

---1-~--=--=:.i.;;.__;::.....:;;.._j..;ij f.i t{ 

11 t, 4 

190'li" 
-- -- - - - - ----'----+-----1----t---t------1f----+--+--1~ 

AILE RON 
100 A IL ERON STHUCTURT-

1 00 
1 00 
1 00 
1 00 
1 0 Q 

;\ 

100 
100 

4 r, 
...... 5 

1 00 
1 00 
l O 0 
1 00 

l. 0 0 
77 

I r i. f. n i'I t r G 10/40000 
H "A I r, lJ -C S"Th JC TU-Rf:-- - u-
r ONT SPAR t YI l. O •i O O O 2 o 111 
t A I 1 SP A t-< I I 1040 0 .. 1 loi 

F,O CE ~· r l :-iPAn 
A f T C E ' T ~ S ·1} A R -y. - -

1 0 4 0 0 0 4 6....,_"'c+----+ 5 .:i 
10<'.1000 - " Y 

r~.ir-: !SfA~ t fl 1Q/QQ0b6 'l 
I ~ T J tl C T u R L F- - V T (f7j !} 1 0 " 0 0 0 't 6 1 P 5 -
BTHUCTJRt 'S T O R $ 1 0 4 0 0 0 (• 6 1 1 4 ~ ' 
f-TRUClllfit. AFi 'IF- HtAH STT 10~00 <.6" ... :.: t 

1 0 L, 0 0 1 0 6 4 ;:, lii E L ( V A T O n C , r~ T r~ 0 L D r X 
T R t N ~ P Jo 1 1 T I AR n v UP 
I NJEf{ W I NG JC I TS 
SK t -~ - - S TO F S 
S T ,.U T P J CK U F IT T l ,CS 
H I O,,; 1 T C 9 I NNt:.1 - n c 
OO~LA L FAI R I NGS I r 
R I 10 
FU~ELAGE t t GE JOl~T 
T ,:i A N S P (J R T ,n, I t• T 0 \' T 0 
F U S E L A G E tl t I C E JO I rJ T 
L; U Z Z O A ll P T HU C PHO 1J - , -
00 RSA L FA t ·· t G.., 

- 4-
1 o 4 o o 1 1 o b 'i O: 
1 0 t1 0 O_J,__ 2 !: '> 6 3 41 
1. 0 4 0 0 11 • (i ;~ 1 () o: 
1 0 4 0 Oill1 « 6 2 ~ 3! 
1Q•'\001 6-,.. _,1~T 
104001 "/f ,:~ 

- -i fl 4 6 0 1 fr.· 
104001 t, 6,:, 
1 ,i 0::'0}"' 
10"100B100 
104002 f~6'' 
10400}...)0() 

6t6 44\
1 

l, 



EIGHT AND C. OF G BY FUNCTIONAL GROUP 
COM PONENT 

REFERENCE NO . c~~P , W EIGHT 
·-

H . AR M V. A R M 

' J 

I [• . ' 

s r 

..\ug . l/57 
SHEET l,-1 

V MOMENT 





EIGHT AND C OF G BY FUNCTIONAL GROUP 
• COMPONENT 

10600006!, 

7 

WEIGHT H. ARM V . ARM 

3 0 l !7 6 J O 1 3 1 3 5 :o 1 

3 0 Ur? 0 

' ' 

t -

___;__ -

L--~ 

R EPORT NO. 7-0li00-1~ I ..-5 6 

SHEET 4::_2 __ f 

H . MOMENT V . MOMENT 

f 

41862:81 
,_ 

41662:81 





~tGHT AND C OF G BY FUNCTIONAL GROUP 
- • COMPONENT 

REPORT No.---'l-D400.J1Ji ha 8 

SHEET • h-3 , 
WEI GHT H. AR M V . ARM H . MOMENT V . MOMENT , 

F I U 

, 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL G 
• COM PO NEf\ 

• PROJECT_ 

• 

• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• .. 
• 
• 

DESCRIPTION 

T OTA L FUSELAGE GROUP 

rUSELAG. 8AS 1 C S T RUC l URE 
R A D O ' 1 E 
RADAR iQSF ACCESS DOORS 
R A (' A H N O ,, l: S T R U C T U H E - ---
SK I N£ f 

UO fl tf l N C F 
~J<lN D 6 

"3 nKI NS F. 0 
4 F OHMERS F F 
00 F C'RUER~ C r 

F ORMER O 3 
LI GH r tOK .H RS Ea 

13 HEAVY FO fRS F B 
L O ER lO NGfRONS-r-r-
1. 0 i G I r J [ I f A L ~~ E J' B E R g E B 
L O N G rr~ 0 N l D 
T OP L ONGERON~ C S 
LO CR HEAR P A NE L 
TO P ,"J l i. G I.ONCEHO NS D n 
L ON GtR(f1.t C T 
L "UGERON' r. F 

4 3 L 7PTG £ P o , s To B 

' CO M P I 
REFERENCE NO. No. _ . WEIGHT 

3010000 
-+-=----c--1-----

301000151 
30 0~5 3 O ., '"""r;~1'-t--

.J O -"'--lY~"'---2µ.L 
30 

0 651-
;i O 100 to 7 :.1 , 
30 10 0 1 1. 5 2 
3010012S4 
3 01 001.,56 
30100145d 

H. 

4 3 L r N G E R O N S ,,......,..A-------;O;;.....,.~tl:.--,.-..,...---.-.--rr--,,.........."'"T""'7...,..----+--.;,.+~-+,..---;..+,,~.,..........r+---+--....-r...;,:,,_~ r-rri 
--n TmoN l Cs ;., A 

b9 L OHC t TUOJ { L bEA !.> 
ADAR AC-'CESS IJOOH --- -

7 2 :tA I N FfA'l AT f,T•·1 536 77 
- ----U-T VE" E tt t.1< t TC-CO r:, S ! H IJl':T~l -r.:-F.-
3 0 T OP L Of GEfUHiS F f 
00 DUC T C F 

ll U C I _n___a _ 
CANOPY A HCJ-fE.-, 

4 ,, C C E 3 ~, P r f L S T l F' f f{ H S _ _ _ .3 0 Q ·5 , 
6 , N O S E U C S l, P P O R T !3 T R U C T U R f .3 0 1 0 0 1 ~, •~ ~ 
:S C R E W 8 U K li f A O $ _ 1 0 1 0 0 3 t; h ,, 
bl EOU I F"fNT O AV S T RUCTURE 30100~595-1 
g 6 \', I ~ U :3 C R E C N 3 0 1 0 0 4 1 ~, : 
3 3 SE. I V I C E A C C E S S O O O R S -31 0 1 0 0 4 2 5 

T O R S I O fl B O " C j 3 0 5 
OOR ~AL F'AP l NG AIR 0-IJ TL l: T .Hi 5-1 
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