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Date: September lst 9 1957 
Aircraft: C-105 MK 2 

Production A/C 

INTROD UCTION 

The following is a Weight & CoGo Surmnary of the C=l05 MK 2 Production Aircraft1 
based on the latest weight estimates availableo 

All Weight and CoGo changes are r elative to I s sue 10 of August lst 9 1957., 

GENERAL: 

a) Orenda PS 13 Engines comprise the Power Plant (49 500 lb each. excluding 
Nose Bullet and Input Frame) o 

b) A package containing 4 11 semi ~submerged11 Sparrow II Miissiles (432 lb each) 
forms the current armamento 

c) The RoC oAo Radar Astra I System is installed 9 weight & CoGo location being 
to t,,he latest breakdown received from t hem 9 dated 3rd July 1957 o The Sparrow 
III Auxiliaries 9 included i n the breakdown 9 have been deleted9 however 9 the 
Infra Red Tracker System has been re=instated as a requirement; some Avro 
installed Antennae have been addedo (Total Weight= 29 741.,0 lb)o 

In addition to above the Minneapolis=Honeywell MH c4 Damping System is 
installedo 

The early MK 2 A/C will have the "Astra Minus 11 System installed (Le o 
navigational and cormnunication equipment only) 

d) A considerable number of MK l parts 9 assemblies and equipment have now been 
weighed,. Where these weights apply to the MK 2 Aircraft 9 they have been re­
corded in the MK 2 records o 

On the IoBoMo Sheets in this report 9 immediately preceeding the item title 9 
will be found a number varying from O to 1000 This is the percentage actual 
weight recorded in that reporto 

N., B., It should be noted that the early MK 2 Aircraft will not be as this 
summary desi gnates j but will be flight test versions with instrument= 
ation replacing t he missile package etco or for development of Astra I 
Radar System., etc., 

1., STRUCTURE 

a) Wing: 

Inner Wing = production drawing estimates of skins and 
centre traili ng edge structure 

b) Fin & Rudder 

No Weight Changeo 

Total Wing Decrease 
Refo 2= 1 

WEIGHT (lb) 

25 
25 



Date: September lst 9 1957 
Aircraft: C-105 MK 2 

Production A/C 

INTROD '.JCTION 

1., STRUCTURE WEIGHT (lb) 

c) Fuselage fwd,, Sta,, 255 11 

Radome - due to unsatisfactory e ctrical properties 
solid laminate will replace the filled honey­
comb laminate 

Air Intakes - estimate of MK 2 design 
Fwd. Fuselage Increase 

Ref. 2=1 

d) Centre Fuselage Sta. 255 11 -485 11
. 

Production drawing estimates of Formers 9 armament bay 
roof and C.Fo Ducts 

Centre Fuselage Decrease 
Ref o 2=1 

e) Duct Bay Sta,, 485 11 -591.65 11 

Floating Duct= estimated to preliminary schemes 
Joint items & H/Exchanger Duct 
included here (were in Engine 
Bay and Engina. Gro.up .. resp,,.) 

Total Duct Bay Increase 
Ref,, 2=1 

f) Engine Bay Sta., 591.65 11=74205 11 

+ 75 
3 

... 72 

= 15 
= 15 

+ 47 

+ 18 
+ 65 

Engine Tunnel= increase in insulation based on MK lA/C etc + 6 
Jojnt Engine to Duct= deletion of allowance (see above) = 12 

Total Engine Bay Decrease 6 
Ref. 2=2 

g) Rear Fuselage Stao 742 .5 11 Afto 

Fixed section 74205 11 =803 11 = first estimates of formers etc 
Stinger & Tailcones = Nl55 cobalt based alloy to be used . 

w:i.th Titanium 0/Skin on Tailcones 9 

previously weight recorded was for 

h) Fuselage Joints 

No Weight ChangeG 

an entirely Titanium structure 
Total Rear Fuselage Increase 

Refo 2=2 

TOTAL STRUCTURAL INCREASE 

+ 15 

+ 168 
+ 183 



Date: September lst 9 1957 
Aircraft: C-105 MK 2 

Production A/ C 

2. LANDING GEAR 

No Weight Change 

3. POWER PLANT & SERVIC:&5 

INTRODUCTION 

Engines~ Orendauij_ earlier estimate did not include inlet frames 
H/Exchanger Duct with floating duct (see above) 

Fire Extinguishing System - Actual Weight of bottles 
Fuel System - Miscellaneous design changes 

TOTAL POWER PLANT & SER.VICES INCREASE 
Ref. 2--2 

4 o FLYING CONTROLS GROUP 

No Weight Change 

5 o ~UIPMENT GROUP 

Radar System: - Revised Weights from RoCoAo The IoRo Tracker 
System and Radar Homer Antenna, previously 
deleted from this report 11 have now been re­
instated as basic requirements 

SUMYiARY 

TOTAL ERUIPMENT GROUP INCREASE 
Ref. 2=2 

Weight Change~ Aircraft Basic Weight 

Structure 
Power Plant 
Equipment 

+ 274 lb u 
+ 172 lbo 
+ 127 lbo 
+ 573 lb . 

Weight Change= Operational Weight Empty (A/C less fuel) 

Issue 10 Issue 11 

44 2516 lb 

WEIGHT (lb) 

+ 160 
6 
5 

+ 23 
+ 172 

+ 127 
... 127 



Date: Sep~ember lst 9 1957 
Aircraft: C-10_5 MK 2 

Production A/C 

WEIGHT CHANGES 

Wings: 

DETAILED WEIGHT CHANGES TO I.BoMo 
TABULATED DETAILS OF AUGo lst£ 1957 

WEIGHT (lb) 

= 36070 I/W Skins - now estimated to production drawings 9 an 
error was made i n the earl)" estimates 

+ 11071 I/W Centre Trailing Edge= production drawing estimates 
increases in caps and webs 
of beams, particularly # 4 
and# S for rear engine 

mountingso 

Front Fuselage Fwdo 255 11 

+ 75050 Radome = solid laminate replaces sandwich construction 
the electrical properties of the lighter 
sandwich type are unsatisfactoryo 

3o26 Air Intakes - estimated to production drawings for 
MK 2 design 

Centre Fuselage Sta., 255n = 485 11 

+ 9o63 Fomers CoFo = production drawing estimates incorporating 
minor changes (approxo + 0.,5 lb/former) 

6094 Armament Bay Roof= production drawing estimates some 
design changes., 

= 17 .,34 Duct CoFo = alterations to all,Jw for ram air duct doors 
(doors and mechanism are included with 
Air Conditioning see Equip., Group) 

Duct Bay Stao 485 11 =59L65 11 

+ 65.,00 Floating Duct = estimated to preliminary scheme 

+ 

drawings = previously only 
allowances 
Addition of Joint items (see 
Engine Bay 
Addition of H/Exch. Duct (see 
Engine Groupo 

Engine Tunnel= increase in insulation weight based 
on tolerances of actual weights of 
MK 1 insulation 
Addition of floating duct support 
structure 



Date: September lst 9 1957 
Aircraft: C-105 MK 2 

Production A/C 

DETAILED 1,r,JEIGb'T CH1u'-JGES TO LB aMo 
TABULATED DETAILS OF AUGo 1st, 1957 

WEIGHT CHANG ES ·wEIGHT (lb) 

Joint Engine to Duct = cancell ed !) now included with 
float.i ng Duct ( see Duct Bay above) 

Rear Fuselage Stao 742 05 " -!U't o 

+ 13091 
+ Oo84 
+ 15 027 

Formers Fixed RoF o = first estimates t o MK 2 drawings 
Engine Doors = t wo hinge pins previousl y omitted 
Parachute Box R1:. Stinger = r edesi gned 9 stinger now in 

NlSS 9' Cob alt, based alloy 9 was previ.ously 
recorded in Tit.aniumo 

Tailcones = f irs+:. est imat e to MK 2 l i nes usillg prelim= 
inary gaug es supplied by Stress m"fice, 
structure of Nl55 except 0/ Skin of Titanium o 
Po s sibl e f'urther increases may be expected 
s i nce proposed gauges t end to be too lighto 

Power Plant & Services 

+ 23 013 

Fire Exti nguishing Systan = A4.."".tUal weight of bottles 
as in MK 1 A/C 

Engines PSlJ = Engine CoGo moved fo :r.--ward by 2000 11 

I nlet frames wer e not included in 
Orenda l s pr evious estimat eo 
Heat Exe.hanger Duct now with 
Fl oating Ducto ( see Duct Bay ) 

Fuel System = fil ter added between heat exchanger 
and Engine t o r educe risk of Engine 
contami nat ion 
Fuel no=ai.r va.l ves Actual weight 
* 3 oS l b marmf acturer 9 s weight was 
3o0 l b ( 22 of f ) 
Mi scell aneous other changes 

+ 154000 

+ lloOO 
+ 3ol3 
+ 23ol3 

Equipment Fixed & Removableo 

+ 10000 
+ 61050 
+ 55.,.00 

+ 126050 
+ 573042 

Radar fixed = Homer Antenna re=instated 
Radar Removo = latest RoCoAo estimatesjioRo Tracker system re~inst 0 (70 lb) 
Missile Pack Electronics = lat est RoCoAo estimate 
for . Sparr ow I I auxiliari es (Sparrow III auxiliaries 
are not carried) 

TOTAL WEIGHT CHANGES 



Dateg September l s t ~ 1957 
Aircraft ~ C=lO5 i-'IK 2 

Production A/c 

WEIGHT 9-i: C oG a SUMMARY 

DESCRIPTION 

STRUCTURE 
Wings 
Fin & Rudder 
Fuselage g Fwda Staa 255" 

Stao 255'' 0
• 485'11 

St a a 485 11 = 5'9L65 a 
Stao 591065 " <-, 74205 11 

St ao 742o5 l8 Aft o 
11Mar . c,u p 11 

UNDERCARRIAGE = Retract ed 
Main Undercarriages 
Main u/c Doors & Fairings 
Nose Undercarriage 
Nose u/c Door & Fairi ng 
POWER PLANT & SERVICES 
Engines & Accessories PS 13 
Gear Box & Dr i.ves on Fuselage 

_Engine Controls 
Gear Box~ Starter & Dr ives on Engine 
Engine Nose Bullet (Orenda Supplied o) 
Fire Ext inguishing System 
Engine Mountings 
Fuel Syst 

Mechanical r lying ontr ols 
Hydraulic Flying Controls 
EQUIFMENT FIXED & REMOV ABLE 
Instruments 
Probe 
Cockpit Pr essure Sealing 
Oxygen System 
Ejector Seats 
Air Conditioning System 
Hydraulic Main System 
Cabin Insulation 
Brake Parachute 
Electrical System 
Low Pressure Pneumati cs 
Surface Finish 
Intake De=icing Boots 
Radome Anti~icing 
Canopy Actuation 
Cabin Consoles 
Radar Door Act-aa.ti on 
MoH o cli. Danping System 
Radio & Radar Removable 
Radio & Radar Fixed 

WEI GHT 
I "j b ! .l. 0 

., 
,.L, 

1 
19024000 
29565 <>8 6 
19690 010 
19110019 
19547028 

882072 
2 3 

29 
l 9 

291 .. 80 
333 081 

24 <> 4 
10 

9 9 0 

281084 
32043 

315045 
70000 
65046 

132038 
716033 

1 7 Oo i 
9 0 
834 016 
22909 

007 
15 .. 00 

5oOO 
23059 

284042 
856000 
~3ol5 
14031 
620 38 

l ,i 259ol6 
550 70 

100 .. 00 
51084 
8 .. 88 

6ho92 
17045 
10 .. 00 

139013 
19912000 

631 .. 00 

Ho ARM Vo ARMo 
inso ins,, 

4o52 137 .. 3 
2a7 2o23 

7540 25 209028 
182044 128041 
374096 130007 
538 .. 21 105040 
661011 110057 
801005 129040 
467 061:J 103.,84 
4 7;o22 13 079 

39031 loOO 
537 .. 10 138040 
170080 99 .. 70 
1620 24 88023 
7lo l 121032 

7o 0 

c0lo7O 102049 
3750 76 118061 
615 098 105024 
587017 116000 
700045 134 .. 21 
666082 [ 136052 
530091 134048 

7 0 o l 
682 .. 95 131031 
32 0 0 ll2o39 
1 3o 13 070 
=38 .. 11.i. 108000 
186000 130000 
253072 156.,43 
202080 136.,25 
333 .. 49 134098 
5020 78 117 ;,.75 
187048 132000 
769 041 1430 24 
432022 ll2 .. 68 
416079 123099 
59lo52 140 .. 20 
~LO2 118000 

51049 125 .. 00 
221099 154035 
174 .. 76 124034 
268000 95 .. 00 
449026 135.,57 
180031 . 103~91.,, ,--
233\Jl' l - i ~r§'.1- ·-~ , -~ . \ , ii ~, 

!· 
Cc,..A_. S .. ;,,-Sl; co[N ~" . • -... . 

. ~- -· . 
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Date: Seutember lst 9 1957 
Aircraft·: c~1O5 MK 2 

Product ion A/C 

WEIGHT & C oG o SUMMARY 

DESCRIPTION 
v,JEIGHT I 

l b I 

Equipment ( Fixed 8.r. Removable J l cont : do J I 

I 
Sparrow Pack Structure 

I 
s1oe 10 I 

Sparrow Pack Mechanisms 582057 i 

Sparrow Pack Hydraulics 33lo94 I 
Sparrow Pack Electronics 198.,00 
Sparrow Pack Electrics 61.iolO 
Sparrow Pack Air Conditioning 2<>61➔, 
AIRCRAFT BASIC WEIGHT 420 239024 
USEFUL LOAD (less fuel) 2oB50o7D 
Crew 430000 
Oil 138097 
Alcohol 22000 
Engine Fire Extinguishing Fluid 25000 

. Residual Fuel 218040 
Missiles l ;;, 728000 
Oxygen Charge 13039 
Water for Air Conditi oning 275 oOO ; 

we Up I 
Operational Weight Empty 

u/ c Down 
45~090000 I 

U/C Up 
OoWoEo less Missiles 439362000 

u/c Down 
Normal Combat Mission Fuel 1~ 
(2 9 044 galso@ 708 lb/galo) 150940000 

U/C Up 
I Normal Combat Weight 

U/C Down 
619030000 

I 
• Half Combat Mission Fuel 

(1 0 022 galso @ 7 08 l b/gal o) 70970.,00 
U/C Up 

Combat Weight (half 
Mission Fuel 

I 
5J 9 OcD"OO 

U/C Down 
Maximum Internal Fuel , 29492 i 
gals., @'· 708 lb/galo) 

j 190438.,00 
U/C Up 

AoUoWo Maximum Internal Fuel €:4 9 528.,00 
U/C Down 

Max:iJnum External Fuel (.500 
gals., @ 7 .,8 lb/gal"' + Drop Tank 4.248000 

U/C Up -

A.,U.,W., Maximum Internal and 689776"00 
External Fuel U/C Down 

' 
Ho ARM Vo ARM MoAoC 0 

inso inso % -

389.,60 96000 
379030 99004 
37305:2 99000 
327 096 100000 
J62o 29 95000 
309093 104015 
~0036 128040 
372091 105043 
194000 136050 
636092 110057 
93000 138000 

730000 129 oOO 
553098 134004 
389 0 29 88030 
259 068 159091 
268000 131075 
-)3)o40 126095 27 046 

537 052 123044 28005 
541022 1215049 29007 

543043 124084 29068 

542003 J..42.,3O 
537 013 130o9b 27 094 

5J8.,7O 128037 28.,37 

543018 139055 
536057 1Wo~4 27 .. 7H 

538.,37 125086 28.,28 

54lo85 · 144016 
537034 132013 WoOO 

538082 129.,68 · 28.,41 

)2J,o84 60067 
-S36n3a 127 0 72 27073 

537077 125 .. 42 28.,12 

N.,B., l) ~- New figures are being prepared by Aerodynamics for Mission Fuel in 
accordance with latest PS 13 data, but these are not ~ iF,1-. 1~. ;l:er 1 \-- , r ... :.-l ' i L~""-·~ · -~• · ir ! 

2) Aircraft Datum ..._ 120 11 above and arbitrarily chosen gr un 'n.fie'~l'· h . w~,~l 
·l\1t\f\1 r A~~· t . -..- - - -


