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Chapter 3
LOADING AND C.G. DATA
{Complutaly revised)
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L The data in this chapter is provided 3B of this Book.
to snable the centre of gravity (C.G.} of 5
an eircraft to be computed for eny dis- (1) Loading datum
tribution of load. This ensbles investi- DEFINITION OF C.G, The loading detum point is the
gation 1o be made inte chenges in C.G. intetsection of the front fuselage
which may resuli from expenditure of fuel, 4 The C.G. is defined by ite distence datum and the front spar detum.
bombs, etc, and/or movement of crew in feet, measured paraliel to the fuselage This is shown oo the loading and
immediately siter take-off, or at any stage datum line, from a reference point known C.G. dipgram (fig.7 and 8,
of the flight. as the C.G. loading detum (paraS). This
:‘.-tnaucd:‘dmwug:mﬁl (!)::-mh‘dm
2 The basic weight and C.G. guoted the C.G. is detemined the 'd‘llltgid-'dlhm
in the following examples wre averrge following expression:« locsted on port and ster-
figures only and when computing aloading, board sides of the faselage by a
the true basic weight and C.G. relative {Basic weight x basic  (Weight of loads x removible plug which is simated
to the waircraft under considerstion must moment &m) tespective arms) 31°205 ft. forward of the loading
be substituted. Basic weight + Total weight of loads g-ﬂlnmmm
3. The C.G. cm also be determined - Besic Load locations are provided for the
practically by weighing the aircraft; moment moment suspension of u plumb line when
reference must be made to A.P.1464D, Total weight determining the C.G. by weighing.
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WEIGHT AND €.G. LIMITATIONS

7 mﬂl—-pandhn&; ts
Maximem all-up weight Wlh.
Maximem landing weight 109,350 Ik,
C.G- limits

forwand limit: 128-90 in, -

M @i mam

{10-742 {t.} alt of C.0G, datom point.
Muximum oft imit: 342294 in. (11912 ft.)
aft of C.G. detam point.

AR T L T e TR ST CF SR

C.G. MOVEMENT IN FLIGHT

AIRCRAFT BASIC WEIGHT

9, The Aircraft Basic Weight lacludes

fuel and oil, all fixed and re-
movable operating equipment common to
all roles, to which it is ealy n to
add the vadable or expendable load
items for varivus missions.
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Fig.). Graph showing C.G, mevement during flight

CagTs

BASIC WEIGHT AND MOMENT RECORD

the aircraft to be used ot the start
loading calculation, the initial eatry
being the basic weight und the momeat
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AB.123 VULCAN B N
§
Alrcraft No. Airgrotr Type pMork Seriol Ne. | HAE FORM 50
AIRCRAFT BASIC WEIGHT AND MOMENT RECORD
T 4 K 3
n:mu OF CHANGE CORRECTED BASIC FIGURES
DATE REASON FOR CHANGE t ﬁ“ L:| e hm"mm-r’m ool
. LB, Fatod o WEIGHT LB.FT. T
| morx- | | wvoen LB. A B
YNErS  terry DB R-BNFES BASIC INDEX
DELIVERY BASIC WEIGHT & 85,057.3 | 949,552 -~ 1.914
meﬂ' from C.G, Report
L« WTS,/698/10,
L.! Ballast and boxes
(1,004 + 30) -] 1,034 +| 26,002
.1 Ballast and box
+ 90) - 897 |+ 31,993
SUB/S748 |Amplidyne o 395 || 1,347
hm.smuum-m of a5 |t 144
hm-ua-tm-um J  s0 || 160
hqhy Type M.5.5 s 158 || 2,58

Hasic Index - E

A .. o
Fig.2. R.A.F. Form 4908 (1)
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AB.1Z23 YULCAN B
§ RAF.FORM 4908
Aiegraft Na. Airgeatt Type Mark Serial Ne. |
AIRCRAFT BASIC WEIGHT AND MOMENT RECORD
T 2 4
Bﬁuu’ﬁ‘cmuﬂ CORRECTED BASIC FIGURES
Weight Momant 1
HORIZONTALVERTICAL HORIZONT AL NVBRTEwE
DATE REASON FOR CHANGE - + LBFT. [+ MOMENT e
| e | e [ ee WEIGHT LB.FT. e
BRI LB. oR on
ENITS ENITS BASIC INDEX
Periscopic sextant Mi.2
C/W Case 1off + 1LS - 68
A.R.1L.5851 Green Satin
remov able equipment + 2511 # 2,840
A.R.L.5380 Radio altimeter Mi.6
high level removable equipment |+| 38,7 - 525
A.RL5310 N.B.S. removable
equipment #1036 |- 28,000
CURRENT BASIC WEIGHT &
MOMENT 24,627 977.384 + 1362

nacm-muwmwhl

Fig.3. R.AF. Form 4908 (2)
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REMOVASLE EQUIPHEMT INCLUDED IM BASIC WEIGHT
) 1l.  The réemovable equipment included in the basic weight is as follows:-
Weight Aym Momant
Ref. No. Ceseription {lk.} {h.) {lb. dr.}
A.R.1.5870
108/16327 Scanner unit Type 121 .
100/19023 Frame ssoembly 4031} with cossectors 280 Ib.
10U/16761 Amplifier 40 I,
10D/ 18638 Modulatoy 50 b, ) 489-0 ~ 357 = 17,457
10D/703 Analyser 52 Ib,
10D,/18637 Transmitter/receiver TR, 3702 58 Ib.
6W/S Gyro unit Mk.6 9 . )
10QB./6493 Indicating unit Type 301 s$1-0 - 188 « 859
14A /74260 Camera 90 -197 - 177
10L. /16060 Control uait Type 626 1-8 - 20-0 - 36
10LB/6376 Control unit Type 595 10-0 - 18-8 « 188
10L/16154 Control unit Type 503 65 - 197 - 128
10DB/BB11 Power unit Type 729 39-0 - 152 - 593
10VRB/6250 Waveforn generstor Type 68 35-0 - 130 - 455
10D/ 18640 Automatic calculator Type 5 340 - 141 - 479
9D /10 Navigation panel 330 - 196 -~ 647
9D/8 Directional indicator 1-3 - 204 - 38
oD/2 Caleulator Type 1, Mi.1 440 - 117 -~ 518
/3 Calculator Type 2, Mi.1 60-0 - 290 - 1,740
9D/4 Caleulator Type 3, Mk. 1 850 - 269 -~ 1,287
10LB/6366 Control unit Type 585 53.0 -188 - 99
9D/11 Power unit 55-0 - 133 - m™m
/1111 Time of fall control unit 30 - 292 - 88
9D/1110 Time of fall caleulstor 20-0 - 208 - 416
/12 Resistance nnit 40 - 173 - B9
Total weight and moment of A.R.LSB10 removable equipment 1,033.6 - 271 - 28,000
AR.L18064
] 10D/17937 T ransmitter-receiver TR. 1985 270 +36+2 « o
- 100/17938 Transmitter/receiver TR.1986 27-0 +36:2 + 3152
Total weight md moment of A.R.L18064 removable equipment 5440 + 362 + 1,954
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REMOYADLE EQUIPMENT INCLUDED IN BASIC WEIGHT (continved)

Weight
(*h.)

i

Iem Mo, Derzription i) {lb, #r.)
SUB/5748 Motor generetor - time amplidyne 395 « 34-1 - 1,347
- Periscopic sextant Mk.2 C/W Case 11-5 - 230 - 265
- Oxygen charge, 5 bottles 350 + 32 + 112
78/1484 Signal pistol L5 in., Mk,1 441 « 2007 - B85
Signal pistol cartridges 12 off 4-1 -« 223 - 9
12D/1256 Ejector seal cartridges, Set No.3, Mk.1 30 -0 |
- Fimst wid outfit - cabin &0 - 287 - 160
- Gloves and first aid kit - nose section 48 - 3241 = 144
- Auto pilot equipment 127-0 - 190 - 2,413
- Pemicope at navigetor's Station 400 - 179 - 716
- Windscreen anti-icing flaid 2.6 gall. 21-2 - 336 ~ T2
- Windscreen anti-icing fluid 12 gall. (Mod.549) a8-0 - 322 - 3,182
A.R.1.5851
10D/18843 Trans/receiver Type TR. 3710 1160 +17:5 + 2,030
10Q/16094 Tracking unit Type 100 48-0 +19+4 + 931
EDS/9553/C
10B/17373 Waveguides i1 + 181 « 20
ED9/9552/C
10B/16389 Aerial Type 501 40-0 +18+1 4+ 724
10G/16095 Control unit and indicator Type 101 210 =188 = 395
&B/541 G P. indicator Mk.4 25+0 = 188 - 470
Total weight and moment of A.R.1.5851 removable equipment 2511 +11-3 + 2,840
A.R.1,5380
10Q/88 Pulse altimeter indicator Type 16 100 - 19+5 - 198
10D/2597 Trans/receiver Type 1579 BT - 11« - 330
Total weight and moment of A.R.1.5380 removable equipment 387 - 13+6 -
AD.T092D
10D/15558 Receiver Type AD. 7092D 157 - 23 - ¥
- Receiver controller Type 1274 _28 =192 - 54
Total weight and moment of AD.7092D removable equipment 18-5 -~ 49 -9
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REMOYABLE EQUIPMENT INCLUDED N BASIC WEIGHT (rentingsd)
Waight Arm Momeni
A.R.L.5378
100/73 First pilot’s indicator 49 - 29-T - ]46
10Q/73 Second pilot’s indicator 19 - 2947 - 146
10D /2585 Transmitter/receiver Type 1576 w0 - 103 - 278
10K/17035 Power unit Type, 814 108 - 94 - 102
Tota! weight and moment of A.R.L.537B removable equipment 476 - 14-1 - 72
A.R.1.5874
10L./293 Control unit Type 7216 16°1 - 19-0 - 306
10D/19065 Transmitier 8. T.18, Type 4188 1790 - 188 - 320
10D /19064 Receiver Type 4187 265 - 188 - 498
10D/19067 Power and radio usit Type 4192 360 - 18-8 - &7
SUC/6010 Vaoltage regulator 10-8 - 190 - 205
101./16208 Contral and drive anit Tvpe 4190 12=5 - 188 . 75
10D/19248 Acrial selector unit Type 7003 17-0 - 180 - 33
101/ 16204 Remote coatrol unit Type 4189 2-5 = 19+0 - 48
Total weight and moment A,R.1.5874 removable equipment 138-4 - 189 - 2,612
A.1961
10U /16596 Amplifier 63 -21-9 - 138
A.R.L18011
10Q./61 Indicator first pilot T4 - 295 . 41
100 /61 Indicator second pilot 14 -29-5 - 4
10L./263 Contral unit Type 705 20 =273 - 13
10D/17819 Receiver Type R1868 160 « 236 - 378
10D/17818 Receiver Type R1964 180 - 231 - 416
388 - 240 - 931

Total weight and moment of A.R.L 18011 removable equipment
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REMOYABLE EQUIPHENT INCLUDED IN BASIC WEIGHT {camtinued)

Weight Aym Wompnt
Irem Mo, Dascrl ption (b, } {is.) (. #r.)
A.R.L5816
10V16045 Waveform generator Type 72 215 - 18§ - 398
10D/16876 Receiver Type RIGTI 215 - 18§ - 398
100/16058 Indicator unit Type 26 i85 - 19-0 - 352
Total weight and moment of A.R.1.5816 removeble equipment 615 - 18-7 - 1,148
A.R.I.580D
10D/18501 Radio head Type 1 B5-0 +48-8 + 3,172
10v/16057 Waveform genetator 24-0 - 292 - T
10Q/16073 Indicator Type 27 31 - 20-R - 92
Total weight end moment of A.R.1.5800 removeble equipment 92-1 +25-8 + 2,379
YARIABLE LOAD
12.  Varisble load is as follows:-
Waigh) Arem Moment
Ruf. Ma. Daseriprion %] k) (b, #.)
A.R.1L18051
- Container - aft of rear spay 19-5 x5 959
- Container - port and starboard 986 246 2,424
10AS/460 Stripper units 2 off 74 213 1,573
10AS /460 Stripper unitz 2 off 74 306 2,263
Mountings, chutes and wmiscellaneous 153 246 374
Control units end panel in cabin 1578 - 20-2 « 3518
Total welght and moment of A.R.L 18051 equipment 307-15 23-7 7,275
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VARIABLE LOAD {continued)
Waighr Arm Mameny
T.4 Bombsight Installation
9/4567 Computer 5040 -27-3 - 1,365
9/4566 Sighting head 15-0 . 290 - 435
9/4579 Amplifier 11°§ - 208 -~ 339
Total weight and moment of T.4 bombsight equipment 765 - 280 - 2,139
AR.LS348
Transmitter/receiver Type 279/APX 6 384 = 150 - 576
Control unit Type R.160,/34555/500 25 - 188 - 47
Total weight and moment of A.R.1L.5848 equipment 40-9 = 1582 « B2
Case A carriers and pintles (Bluoe Danube) 2760 + 119 + 3,276
Case B carriers and pintles (7,200 Ib,store.) 205-0 & 142 + 4,201
Case C carriers end pintles (6,000 lb. store) 473-0 + 1241 + 5,728
Case D casriers und pintles (7,500 b, store) 473-0 4+ 131 + 5,728
Case E cariers wad pintles (Red Beard) 369-0 + 12-1 + 4,469
Case F carriers md pintles (21 x 1,000 |4, bombs) §25:0 + 13-4 + 1,053
Case G carriers and pintles (24 x 25 1b, smoke flashes) 1,050-0 + 134 + 14,039
Case H cariers and pintles (24 x 100 Ib. practice bombs) 1,050-D + 13-4 + 14,039
Aircralt destmctors HE., No.1, M. 1 (2 off) + 65 - 32-0 - 208
Survival packs (5 off) + 170-0 - 33-9 - 5,766
Oxygen + Walk round set Mk.4 (1 off and charge) + B0 . 232 - 186
Bomb fuzing equipment + 1080 - 19 - 205
Misc. Appendix ‘A’ items -
w-’. mm .Mw“ ‘d ete, + ‘?'l - nG = lgm
V.0, reconder IT 4.3.18 - 4-2 -~ 1948 - 83
C. of G. Computer + 125 « 262 - 33
Nitrogen charge « 16 bottles 940 + 231 + 2171
Nitrogen charge .12 bottles 753 + 234 + 1,762
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VARIABLE LOAD {continwed)

Waighr Arm Mamen?
Rel. Ho. Dencription (ib.} () {1a, #0.)
Pilot + 1800 - I73 - 4,914
Co-pilot + 180D - 27-3 - 4,914
Air electronics officer + 1800 = 216 - 3,888
Navigators 2 off + 3600 = 216 - 7,776
Pilotr's dinghy « 510 » 203 - 1,394
Co-pilot"s dinghy +  SI:0 - 27-3 - 1,394
Crew 1 dinghy v 437 -« -7 - 047
Crew 2 dinghy + 437 = 217 - 947
Crew 3 dinghy v 437 - 27 - 947
6th Crew member + 180-0 - 152 « 4,530
Additional crew member’s dinghy v 437 -~ 252 - 1,100
EXPENDABLE LOAD
13. Expendable load is as follows:-
Waight Arm Moment
Ref. Mo. Dascription {Ib.) .1 (. #1.]
Fuel
9370 gall, x 7.7 Ib./gall. 72,149 12-195 879,857
Bombs
Case A Blue Dmnube 10,225 + 118 + 120,382
Case B 7,200 Ib, stose 7,200 + 11-9 + BS, 968
Case C 6,000 Ib. store 3,178 + 1241 + 38,288
Case D 7,500 Ib. store 7,500 + 121 + 90,438
Case E Red Beard 1,680 + 1241 + 20,339
Case F 21 x 1,000 Ib. bombs 21,000 + 134 + 280,499
Case G 24 x 25 [b. smoke Flashes 00 + 134 + 8,040
Casge H 24 x 100 b, practice bomhs 2,400 + 134 + 32,100
Window
Cage 1
10 AU /123 ehalf Type 21 (3,69 packets) 689 24-42 16,825
10 AU/123 chaff Type 21 (1,002 packets) 187 32-5 6,073
Total weight case 1 876 2614 14,894
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EXPENDABLE LOAD [(continged)
Weight Asm Mamen
Ref. No. Description {15} thr.} tlb. B3
Cuse 2
10 AU/124 chadf Type 22 (696 packets) 865 a2 20,976
10 AU/124 chaff Type 22 (152 packets) 219 128 7,104
Total weight cage 2 1,084 %9 28,080
Case 3
10 AU /125 rope Type 23 (656 packets) 6D 2442 16,606
10 AU/12S rope Type 23 {352 packets) 156 32-8 8,070
Total weight case 1 836 25.83 21,676
Cise 4
10 AU/123 chaff Type 21 (3,696 packets) 6Ra 24-42 16,828
10 AU /125 rope Type 23 (352 packetu) 156 32-8 5,070
Total weight case 4 845 25-91 21,895
FUEL LOADING DATA
14, Detdls of fuel tank capacities, weight snd moment for varying fuel Specific Grvities aee s follows:-
Tonk Mo Fusl5.6. G8 Arm Waighs Moment (1b.}.}
P. & 5. Gall. {#r.1 (i) Positive HRegative
1 1,250 -11-027 10,000 - 110,270
2 1,890 . 3D 15,120 - 45,360
3 1,260 13-316 10,080 134,225 -
4 1,240 19-055 9,920 189,026 -
5 1,020 21937 8,160 179,005 -
6 1,470 25616 11,760 301,243 .
7 1,100 28-534 4,800 251,133 -
- - - - 1,064,632 155,630
Total 8,230 12173 73,840 899,002 -

RESTRICTED



FUEL LOADING DATA [Cantinyed)

Tonk Mo. Fusl 5.6. 0©72 Arem Waight Moment {Ib.fr.)
P. &S, Goll. (.} (1.} Positive  MNegative

1 1,370 «11+027 9,906 - 109,233

2 1,910 = 30 14,898 - 44,694

3 1,280 13314 9,984 132,951 .

El 1,260 19085 9.8 187,273 -

5 1,040 21-937 8,112 177,960 -

6 1,490 25618 11,622 297,714 -

7 1,120 28538 B, 738 249,313 .

- = - l.ﬂ“.ill 153."?
Total 9,370 12-195 73,086 B91,284 -
Tank No. Fuel 5.6. 077 Arm Waight Moment (ib.it.)

P.& S Gail, () [{'W] Paszitive Hegotive

1 1,270 «11-027 4779 - 107,833

F 4 1,910 - 30 14,707 - 45,111

3 1,280 13316 9256 131,249 -

4 1,260 19088 9,702 184,872 -

s l.m Il'm B[M ‘75..67’ -

& 1,490 25616 11,473 293,897 .

7 1,120 28538 8,624 246,114 -

- - - 1,031,811 151,954
Total 9,370 124195 72,149 879,857 -
Tonk Me. Fusl 5.G. 078 Arm Waight Momant {Ib.#.)

P.& S, Gall. {*.) R Positive Magobiee

1 .27 =11-027 9,657 - 106,433

2 1,910 - 30 14,516 . 43,548

3 1,280 13316 4,728 129,344 -

4 1,260 19055 8,576 182,471 -

5 1,040 24-037 7,004 173,396 .

6 1,490 24614 11,324 290,080 -

7 1,120 0-538 512 242,920 -

- - - - 1,018,411 149,58}
Total 9,370 12195 71,212 868,430 -
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FUEL LOADING DATA {continued )

} Tonk He. Fusl $.86. 0.75 Aren Walight Momant {Ib.fr.)
P.B S Gall. {h.) 119 Poaltlse Megot va

1 1,270 11027 9,525 - 105,032

2 1,510 - 30 14,325 - 42,975

3 1,280 13316 9,600 127,840 -

4 1,260 19-055 9,450 180,070 -

1 1,040 21-937 7,800 171,115 -

6 1,49 25616 11,178 286,163 -

7 1,120 28-538 8,400 299,70 -

- - - - lim'nll lﬂ.m
Total 9,370 12:145 70,275 857,604 -
For design calculation usei-

Copoeiry Spwcific Waight Meon Arm Momam
fgoti) Grovity {ib.) {in.} .1l
9,370 077 72,149 12-195 879 857

CREW LDADING DATA

15. The crew loading date is as follows:-

Weight Arm Momeny

Pilot 180 - 2743 - 4,014

Co-pilot 160 - 273 - 4,914

. Air electronics officer 180 « 11-6 - 3,888
) Nevigntors - 2 Off 360 - 216 - 7,776
Total weight and moment - § Crow 200 - 23-B8 - 21,492
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CREW LOADING DATA {continued)

Weigny Arm Moment
Description (b} () (k. &)
Pilot's dinghy S| <203 -~ 1,394
Co-pilot’s dinghy s - 273 - 1,3
Crew 1 dinghy 437 - 217 . 047
Crew 2 disghy 437 - 217 - W7
Crew 3 dinghy 437 -21'7 « 947
Total weight and moment - chutes wnd dinghies 233 - 24415 - 5,626
Total weight and moment « § Crow with chutes wd dinghies 1,133 - 2393 -27,118
fith Ceow Member 180 - 2516 - 4,530
Additional crew membec's dinghy 43 - I5-1b - 1,082
Totul weight and moment - &th crew member nd chute 3 = 25416 -~ 5,612
Totul weight and moment - 6 crew with chutes and Gn!hhl 1,356 - 24-14 - 32,730
ENGINE C.G. DATA :
. 6 OF TRUMNON 64 584 |
16, Te find X engine C.G, from front spar datum ’- |
C - COS 10° x A P .
= 098481 x A T Tl amchwy poum
X = €.G. of Trunnion -C e ——
= 1649841 -C
Example:
A = C.G. of engine from trunnion ~ 55 in.
obtained from engine ‘A.P.’
To find X
C = (+98481 x 5'S
= S'41565

X = 1649841 - 51165
= 159°676 in. aft of datum
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TYPICAL LOADING CASES
17.  Typical loading cases are as follows:-
Waight Arm Momunt

D-ll!iﬂl- m‘] ﬁhi 'hf ﬁ.‘
Case A - Blue Dansube '
Current basic weight end moment - {obtained from record card) 84,630 11:348 977,314
Add:- Variable load
Airoraft destractoss H.E. No. 1, Mk.1 (2 off) 65 - 32:0 - 208
Oxygen walk round set Mk.4 {1 off) B - 2325 - 186
T.4 Bomhsight installation » removable 765 = 2756 « 2139
Misc. Appendix ‘A’ items incl. bincculars etc. 47 -22-74 « 1,089
A.R.1.5848 LF.F. M. 10 ~ removahle 409 - 15821 - 623
C. of G. compuotor 1-3 - 25-38 - 33
AR1.18051 window lanaching - removable 30718 &« 2888 + B.861
Bomb fezing aquipment 108 - 18 . 205
Suevival packs 170 - 339 - 5766
Carriers and pintles _ 278 11-868 3,276
Revised busic weight and moment H5.671°4 11-429 979,222
Add:- 5 crew complete with dinghies 1,133 - 2349 - 27,149
Landing weight and moment no fuel or stom 86,804-4 10968 952,073
Add:- Expendable load
Window Cuse 4 845 +25.91 21,895
Store 10,225 11:773 120,382
Lending weight ed moment no fuel 97,8744 11-181 1,094,350
Add:- Fuel 69,1256 12-145 842,087
All up weight and moment 167,000 116 1,937,337
Case B - 1 x 7,200 Ih. store
Current basic weight and momest - {obtained from record card) B4,630 11-548 977,314
Add:- Variable load
1207203 Aircraft destructors H.E. No. 1 M1 (2 off) g - 320 . 208
Oxygen welk round set M4 (1 off) 8 - 2325 - 186
T.4 bombsight st allation - repov able 76:5 « 2706 - 2,139
Misc. Appendix ‘A’ items incl binoculars ete. 47 -« X074 « 1,069
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TYPICAL LOADING CASES (continued)

Walght Arm Mo

Descrigtion {Ib.) .y (ib. h,)
A.R.I.5842 LF.F. Mk.10 - removsble 409 - 1523 - 623
C. of G. computor 13 - 25-38 . 13
A.R.I.18051 Window launching - removable 30715 + JB-RS + 8,861
Bomb furing equipment 108 - 1.9 - 205
Survival packs 170 = 339 + 8,766
Carriers and pintles 295 14°24 4,201
Revised basic weight end moment 85,6904 11-438 980,147
Add:~ S crew complete with diaghies 1,133 « 2396 - 27,149
Landing weight end moment no fuel ot store 86,8234 10-976 952,992
Add:- Expendable load
Window Case 4 845 +2%91 21,895
Store 7,200 11°%4 85, %68
Lending weight end moment no fuel 94,868-4 11.182 1,060,861
Add:~ Fuel 72,1316 12-195 879,645
All up weight mnd moment 167,000 11.619 1,940,506
Coase C - 1 % 6,000 I store
Currént basic weight and moment - (obtained from record card) 84,630 11:548 977,314
Add:- Vatieble load
12L/203 Airceaft destructors H.E. No.1, Mk.1 (2 off) 65 - 32.0 - 208
Oxygen walk round set Mk.4 (1 off) 8 - 2328 - 186
T.4 bombsight installation - mmovable 76-5 - 27-9% - 2,139
Misc. Appendix ‘A’ items incl. binoculars efc. 47 - 274 - 1,069
A.R.L5848 LF.F. Mk,10 - removable 409 - 1573 - 623
C. of G computor 143 - 25-38 - 33
AR.1,18051 window leunching « removshle 307415 + 28-3% + 8,861
Bomb fusing equipment 108 ~ 19 - 208
Survivel packs 170 - 339 - 5,766
Carriers and pintles 473 12106 5,726
Revised buric weight sad moment 85,8684 11432 981,672
Add: S crew complete with dinghies 1,133 « 2396 o 27,149
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F.57

AP, 101D.7901-1A, Sect, 2, Chopd

AL 123, Aoy &7
TYPICAL LOADING CASES (continued)
Description Weight Arm Mamani
(1b.) {fr.) s, f1.)

Landing weight and moment no fue! or store 87,001 4 10971 954,523
Add:- Expendabls load
Window Case 4 845 + 2591 21,895
Store 3,178 12-058 38,285
Landing weight and momesnt no foel 91,0214 i1.3147  1,014.703
Add:- Fuel 72,149 12:195 879,857
All up weight and moment 163,170 11-61 1,894,560
Cage D~ 1 g 7,500 Ib. store
Current basic weight and moment - {(obiained from record card) 84,630 11-548 977,314
Add:- Vasiable Joad
1217203 Aircraft destructors H.E. No.1, Mk. 1 (2 off) 65 -32:0 208
Oxygen walk round set Mi.4 (1 off) 8 - 2325 - 186
T.4 bombsight installation - removable 765 « 17496 < 2,139
Misc. Appendix ‘A’ items incl. bisoculars otc. 47 ~ 2274 - 1,069
A.R.L5848 LF.F, Mk.10 - removable 409 - 1523 - 623
C. of G. eomputor 13 - 2538 - 33
AR.L 18051 window launching - removable 307-15 +28-8% + B,B61
Bomb furing equipment 108 - 19 -« 25
Survival packs 170 - 139 - 5766
Cariers and pintles 473 12-106 5,726
Reviged bagic welght and momeni 85,8684 11-432 081,672
Add:» S crew complate with dinghies 1,133 - 2396 . 27,149
Lending weight and moment no fuel or store 87,0014 104971 954,523
Add:- Expendable load
Window case 4 S + 2591 21,895
Store 7,500 _ 12-053 90,438
Landing weight and moment no fuel 95,3464 11-189 1,066,856
Addi- Fuel __71,6536 12195 873,816
All up weight nd moment 167,000 11.62 1,940,672
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TYPICAL LOADING CASES (continved)

Description Weight Arm ibmmpnt
{Is.}) {#r.) 0 )

Case E - Red Bewd
Current basic weight and moment - (obiwined from record card) 84,630 v 11-548 977,314
Add:- Veriable load
Alrcraft destructors H.E. No.1, Mk.1 (2 off) 65 - 320 - 208
Ozygen wiik round set Mi.4 (1 off) g - 2325 - 1R&
T.4 bombsight installation - removable 765 = 27496 - 2,139
Misc. Appendix ‘A’ items incl. binocalars etc. 47 -7 - 1,069
A.R.L5848 LF.F. Mk.10 + remoy able 40-9 -15-23 - 683
C. of G. computor 1-3 - 2538 - 3
A.R.1.1805]1 window lauaching » removable 30718 +20+85 + B,851
Bomb fuging equipment 108 - 19 - 208
Survival packs 176 - 339 - 5,766
Catriers and pintles 369 12+106 4,467
Revised basic weight and moment 85,7644 11431 980,413
Add:- 5 crew complete with dinghies 1,133 - 2396 - 27,149
Landing weight and moment ao foel or store 86,8974 10-969 953,264
Add:- Expendable load
Window Case 4 248 +25:0% 21,895
Store 1,680 12:106 20,339
Landing weight and moment no fuel 89,4224 11-132 905,498
Add:» Fuel 72,149 12+19% 879,857
All up weight rad moment 161,571°4 11-606 1,875,355
c-l"21 n lthsm
Current Basic Weight and Moment - (obtained from record card) 84,630 10548 - 977,314
Add:» Variable load
Aircraft destmctors H.E. No.1, Mk.1 (2 off) 65 320 - 208
Oxygen walk round set Mk.4 (1 off) 8 2325 - 186
T.4 bombsight installation + removable TS - 2096 - 2,139
Misr, Appendix ‘A’ items incl. binoculars etc. 47 - 22274 - 1,069
A.R.1.5848 LF.F. Mk. 10 » temovable 409 - 1523 - 623
C. of G. computor 13 -~ 25-38 - 33
AJR.L.18051 window launching + removable 307:15 ~ 28785 « 8,861
Bomb fuzing equipment 108 - 19 - 2208
Survival pecks 170 - 339 + 5,766
Catrieta and pintles 8528 124 + 11,083
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£.5./10 A.P.I018.1901.]4, Sech 2, Chop.}

AL 133, Mey 67
TYPICAL LOADING CASES {continued)
Description Waight Arm amyny
(b} (6 {16 )

Revised basic weight and mament 85,2004 + 117447 + GRA 999
Add:» 5 crew complete with dinghies 1,133 = 2396 - 27,149
Landing weight and moment no fuel or store 87,3534 10-G88 G511 AN
Add:- Enpendable loed
Window case 4 R4s + 25481 21,895
Store 21,000 13-357 280,499
Landing weight and moment no fuel 109,198-9 11-559 1,262,244
Add:~ Fual 57,8016 12-195 704,891
All wp weight amd moment 167,000 11779 1,967,135
Cane G - 24 x 25 Ib. smoke flashes
Cutrent basic weight snd moment - (obtained from record curd) 84,630 11-548 -~ 977,314
Add:- Vaiable load
Adrcraft destructors H.E, No. 1, Bk.1 (2 ofl} 65 =3x0 - 208
Oxygen walk round set M4 (1 off) E] - 2325 - 186
T.4 bombsight installation - removeble 765 - 219 - 2,139
Misc. Appendix ‘A’ items incl. binoculars ete. 47 - 274 - 1,069
ARI5848 L.F.F. Mk.10 - removebla 40-9 - 1523 - 623
C. of G. computor 1.3 - 2838 - 33
AR 118051 window launching - removable 307-15 + 20485 + 8,861
Bomb fuzing equipment 108 - 18 - 208
Survival packs 170 - 339 - 5,766
Carriers and pintles 1,050 13.37 - 14,039
Revised besic weight and moment 86,4454 11-452 989,985
Addi- § crew complete with dinghies 1,133 - 23406 ~ 27,148
Landing weight end moment no fuel or store 87,5784 10993 962,836
Add:- Expenduble losd
Window Case 4 R4S +2591 21,895
Store 600 13-2 R,040
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TYPICAL LOADING CASES (continuad)

Descrigtion Waight Arm Mame nt
(Ib.) (L8] (Mo, )

Landing weight end moment no fuel 89,023-4 - 11+15 992,771
Add:- Fuel 12,149 12-195 879,857
All up weight md moment 161,172+ 11619 1,872,628
Case H - 24 x 100 Ib. practice bombs
Current basic weight snd moment - (obtined from record card) 84,630 11-548 977.314
Add:- Variable load
Aircraft destructors H.E. No. 1, Mk.1 (2 of(} 65 - 320 - 208
Oxygen walk round set Mi.4 (1 off) 8 - 2375 - 186
T.4 bombsight installuiion - removable 765 - 2796 - 2,139
Misc. Appeadix ‘A’ items incl. bisoculars etc. 47 - 2274 - 1,069
A.R.L5848 LF.F. Mk.10 - removable 4049 - 1523 . 623
C. of G. computor 13 - 25-38 - i3
A.R.1.18051 window lennching - removable 30715 +28-85 + B,B61
Bomb fuzing equipment 108 - 18 . 205
Survival pucks 170 -33.9 - 5,766
Carriess and pintles 1,050 13-37 14,089
Revised basic weighl and moment 86,4454 11-452 989,985
Add:- § crew complete with dinghies 1,133 ~239 - 77,149
Landing weight and moment no fuel or store 87,5784 10-993 562,836
Add:« Expendable load
Window Cage 4 845 +2591 21,895
Store 2,400 132 - 32,100
Lunding weight end moment no fuel 90,823-4 11-19 1,015,831
Add:- Fuel 72,149 12-195 879,857
All up weight and moment 162,972.4 11638 1,896,688

RESTRICTED




F5.M
CALCULATIONS OF EXPENDABLE LOAD
18, This calculation s made on Cuse F {para.17) with 10,000 fb.
of reserve fuel,
Waight Arm Moment
Deop: Store 21 x 1,000 Ib. 21,000 13357 280,499
Window case 848 25491 21,898
Use: Fuel lesa 10,000 reserve A7,86% 12-198 583,709
Total weight and moment of
expendable load 69,710 12-711 886,103
CALCULATION OF C.G. FOR LAMDING
19, Case F leaving 10,000 Ib. reserve fuel.
Walght Arem Momant
Descriprion (b} th.} {th, fr.)
All-Up Weight 167,000  11:778 1,967,138
Remove parw 18 total 69,710 12-6632 886,103
Lending weight wnd moment 97,290 1111 1,081,032

Landiog C.G. ~22EL08 11,11 . (132:32 in.) aft of datum poiat.

EFFECT OF UNDERCARRIAGE RETRACTION
20. The moment effect of undercars sge retraction
= ~19,640 Ib.ft,
From para 17, Case F
= 1,967,135 1b.ft, (wndercarrisge down)

Total moment

AP I018-19011A, Sestd, Chapd

AL133, Sy 67
The C.G. position = 11779 ft. (14134 in,)
.. Total moment
(Undercarriage up) = 1,967,135 = 19,640 = 1,947,495 th.1t.
The C.G. position
(Undercarage up) - BYTARE~ 1166 t. (139°91 in.)

From the above calculations the effect of undercwriage retraction in
Cage D is & 1'4] in. C.G. shift forward.

Except in special cases wher the C.G. position is on the forward
fimit the undercardege refraction cen be neglected,

LOADING NOTES OM BALLASTING

21.
L :l-'nl
For production aircraft, il the Equipment on the scanner
-uuﬁqhnuﬂnd.mm:ﬁdudmhuhhﬂ
of lead mounted in @ wooden box must be fitted. (See
drawing 1 issued with Mod. 116 for details),
;.“ Oprdimhlur{ou

operational flight loadings when gll “‘Service Fit™ items have
been installed, it will not be necessary to use ballast. the

“Contract Fit'® wd “'Service Fit™ items of equipment it may be
necessary ¢ casry ballast. To cover this gondition Mod.116 was
introduced calling up the following:-

Pasition )
D.1 ballast box - 35-66

Drawing No.
K.8401 - 1 off

Max., Copocity
10 b, *

D.2 ballast box - 2517 SK.29556 - 20ff 500 Ib. cach

NOTE. .
570 Ib, of the 810 Ib. maximum capacity is acrmally wsed as the
alternative lond to NS equipment.
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Jﬁo'zhh:f‘.ﬁ'.‘.h equipment plas 570 1b

- This
mhupludhuﬂ:*"::lmb%hgbﬂ-h¢hd t 480 1b.
For other m . its may be to the
ballest box to am of 240 b, 'rmn+'a'1olb.

mr‘fl‘
Radomes fitted with 570 Ib. weight (90 [b. box + 480 b, lead to
cover inferchangeabdility of fitting,  Extra ballast up to 810 [,
total can be refitted from inside,

Ballusr

Case | - When to add ballast

It is assumed that the gircraft all up weight less ballast is known
together with the C.G. position.

The safe C.G. range is from 10742 ft. (178-90 in.) o 11-912 fi.
(14294 in. )

An AU.W. less ballast of 152,666 b, at & C.G. of 1221 ft. has been
selected.

The total C.G. movement required is 12-2]1 - 1181 f&. = 3+ in.

{1) D.1 ballast and box in lies of H.2LS5. scunner - read off D.1
ballast curve to obtaio 268 Ib. fin, shify.

S70 1b. gives a C.G. shift of 548 - 213 in.

(2} D.1 extra ballsst - To mudmem (810 1b.)
240 1b. gives o C.G. shift of 3§ - 09 in.

The C.G. movement remuining = 3-6 ~ (2+13 + 0°9) = 0-57 in.

(3) Read off D.2 ballaat curve to obtain 345 Ib. /in. shift,
Weight of D.2 ballast required is 345 x 057 = 197 Iy
say S5 x 40 1b. lead weights + 15 Ib. Sox = 215 Ib.
Case 2 - When to Remove Ballost
Lending weight - § crew, no fuel, no bomb, D.2 ballast oaly - 83,783
Ib. ot a C.G. of 10-74 ft. (}28-B8 in.)

The suggested muaximum forwwd C.G. position undercarrisge down is
13442 in.

. The C.G. is required to move 134+2 « 128-B8 = 532 in. aft.
Read off 0.2 ballast curve to obtain 189 1h./in. shift.
+*, Weight of ballast to be removed - 189 % 5.32 = 1,008 b,
l.e., All D.2 ballast and boxes.
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Fig.5. Ballast required for flight cones for aircraft having
*quipment sherfages
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AP 1018190114, Secnd, Chap 3

AL, 133, Moy 47
BALLAST . LOADING EXAMPLES
Waighr Arm Mament

Dascriprion h.} i} fib. F.}
Cuse 1 - when to add ballast
Current basic weight and momest ~ (No ballaet and so N.H.S. removable) 80,000 + 12746 1,019,688
Add:~
Crew + 5 off complets with dinghies 1,133 - 2396 - 27,149
Fuel = 100 per cent = 9,370 gall. 72,149 12-198 §70,857
Allup weight and moment « (Less D1 and .2 ballagt) 153,282 12-215 1,872,396
Addre '
D-lhﬂm-dhxhﬂno!ﬂzsmau{m+m 570 < 2G.6h - 20,326
All-up weight and moment « (Less extra .1 and D.2 ballgst) 153,882 12087 1,EB52,070
Add:~
.1 exten ballast - to modmom (210 1%.) 240 - 3566 - §558
Allup weight and moment « (Less D.2 ballast) 154,092 - 11-963 1,843,512
Add: -
D.2 ballast (5 x 40 1b.) + box (15 Ib.} 215 - 23517 -« 5413
Allup welght and moment sadercasriage dows 154,307 11012 1,838,100
Case 2 - when to remove ballast
Landing weight snd moment 83,783 103 863,008
5 Crew, oo Fuel, no Bombs, D.2 ballast only
Remove:- '
Al D.2 ballast (1,000 Ib. + bozes 30 1b.) » 1,000 - 2517 28,925
Landing weight and moment - less ballast down 82,753 10-742 BaE 933
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22, REMOYABLE MILITARY LOAD - BOMB BAY

Case A Cose B Cose € Conn D Cana E Cuss F Cans G Cona H
N 24 = 25 lb. 24 2 100 Ib. 1= 1 % 1,480 1%. 1 x {6,200+ 1
Ramavabis 1,000 Ib. smake prociles 10,225 b, rrgar 1,004 Ib.) 6,000 Ib.
load H.E. Hosh atoren e marker stoem sore atqre
Carriers 634 684 4+ 288" 684 +288 160 343 177 - -
Crutches 23
Crutch agsemblies - - - - 90 Fuzing units 6) 77 473 615
Rear steady 48
Pintles 78 78 78 26 26 g -
Preumatic pushers - - . - - . -
Total {Ib.) 762 1,050 1,050 276 369 345 473 615
Store 21,000 600 2,400 10,225 1,680 7,200 3,175 16,686
Total weight of stores,
carriers, cruiches and
pintles (1b.) 21,762 1,650 3,450 10,501 2,049 7,545 3,648 17,301
NOTES ...
Carrier weight = 228 1b. * Adapter fitred to one normal carvier = 96 ib.

Pintles, 2 off - 26
3x 35¢1b. = 762 Ib.

THE AIRCRAFT C.G. COMPUTER
23. The arcraft C.G. congists of a stock, slide and

A #and B are marked on the stock and two
slide. Scale A iz a gdd made up of three

!
2
i

{1) The C.G. position measured in feet from the wirciaft froot
gpar datum.

() The gross weight in Ib.
{(3) The C.G. limits.

Scale B is the Basic Moment scale and shows the aircrsft moment in

%thum. The graduated scale lines on the

slide referred o @8 scules C and D represent varous items of load
:dmﬁdlmlmhnhdhhvﬂnﬂﬁdrmuh

Computer Datum
A pominal C.G. position of 11-388 ft. aft of the front spar has been

Totasl for 3 carmiera = 288 ib.

selected as the computer datum. This reduces the moments and
gives a suitable scale fo fit the computer dimensions.

Basic Moment
The Basic Moment is the aircraft moment converted to the computer
datum and is obtained thus:-

Basic Momen! - Basic I!.gu;%? in feet sbout F/S datum - 11,388 f1.)
L

This gives the initial cettiag when using the C.G. Computes.

Instructions for use
{1) Set cursor heirline to Basic Moment.

(2) Move slide until the zer of selected items is helow hairline,

{31} Move cursor in direction indicated by arrow until hairline is
over quantity being ioaded,

(4) Stacting from the last setting of the cursos, repeat operations
2 und 3 for sach item.
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final position of the comsor hairline must be within the
w5 shows on grid on the inside fece of the

octual wh position (in feet aft of /8 dataw)
is obtained by g slide and reading C.G. position under
fairliae spainst the appropd ste welght Lne oa gidd

(7)) To obtain the C.0. pomition for lusding, the instrctions for

AP IDIERET A, Sectd, Chas. 3
AL i33, May 47

jond to be expended iz oader bhairtioe, move cirsor mutil
hairline {8 over pero, repenting the cperstlons for mil expend-
ahle iteme, the Hnal landing C.G. position heing obtsined an
in item &,

C oncfuation

The computer gives the summation of memests ooly, it does not
give the Gross Weight or record the operations carded ognt.  For (hla
reason it is ested that fhe user when computing m wlrcreft
londlng shoald first list all the ltems of load required with their

items 2 and 3 will have to he reversed, Le, for the C.G
position obtain in ltem &, move siide unid] the quantity of the pssocl sed weighta,
.- VURCAN B/K.MKH.
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P e B e

KEY TOFW.7

Description

Sarvival packs

Gloves, first-ald kit

Dasxtmotors

Pllot's dimghy

Co-pilot's doghy

Pilot

Comgedint

Cuxixidge, aast-e]ection

Fleat-aid kit, cabln

Dinghy M.5.5

Cartridge signal 1 ln.

Mizcallmenss Appendix ‘A’ [eas
Sigeal pistol

Bottle oxygen syuten, walk mund
Charge oxygen, walk round

Oxypen chargs {forwand botils) port
Onygen chimge forward bottle) stathonrd
Ouygan chasge (rear botile) port
ATEL913 Pwd. cable mwivection wiach
ATE279 Moustisg, forwmd enatch md fuzing ouit
ATBIRST /B Forwmd cmuichen
ATE2TTS Bulfer stop assy.

Caured s

Pintles

ATEIBSS/6 Rear cmtches

ATE154 A%, latch bolt bracket sasembly
ATHEIGED Alt. winches + nouating
ATE2992 Awsy, attethwant channels
Witrogen chesge (16 betties)

Witrogen chasge (12 bottles)

Alr Electronics Officer

Navigators - 2 off

Crow 1 dinghy

Crow T dinghy

Crew 3 dinghy

Pariscopic sextunt complete with cana
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£.8,101 809040 A, Sect.2, Chapd

#AL L 153, Moy 67
Waighe A Momant
(e} {Fr.) (ke o}
104 00 - 33.92 = 339
45 - 3341 - a4
L - 320 - Q08
322 - 35 - 886
322 - 2hE HhG
200-0 - 273 - 5,460
2001 - 273 - 5,460
340 - 20 1
&l - 267 - 160
11582 - 223 - 2,582
4-1 - 203 - B
47-1 - 227 - 1,069
41 « 237 - 8BS
B0 - 2%2 - 130
>0 = 232 - 46
ld-ﬁ -+ B8 + 35
i4-0 + 28 + 235
Teli + Bl « 42
i4-7 + 406 + &
5.8 + 4-0% + M
-5 + 833 + 79
13-2 +1211 + 16D
1610 +12411 + 1,938
260 «1211 + S
115 +14-79 + 170
5-3 +14-79 + 78
78 + 1479 + 411
+ 20 + 2078 - 42
84-0 331 + 2,171
758-3 + 234 +« 1,762
200-0 =216 " 4,320
400 « 21'6 - 8,640
20 « 217 - 499
-0 -« -7 - 499
30 - 207 - 499
LS - 230 -~ M5
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Fig.8 Loading and C.G. diagram -~ electrical, radic and radar equipment
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FA./15 AP ICIB-T907-14, Sect.2, Chop.]

AL T39, May 67
KEY TO FIG.8
Waight Arm Momant
lrem Ho, Desaription (h.) it (e, h,)

L 10B/16327 Scuaner unit Type 121 489 - 3567 « 17,443

2 5U /5748 Motor Generator » twin Amplidyne 395 - 3408 = 1,346

3. F0/8 Direction indicator 13 = 29+ - 3%

4. 100/73 Radic altimeter, low lave! 449 - 29:7 = 146

5. 10G,/73 Radio wtimetee, low level 49 - 297 - 146

6. 103/81 Indicator st Pilot's i4 295 - 41
7. 100/6]1 Ihdicator second Pilot's 1-4 - 205 - 41

a 10G/16073 Indicater (C.R.T.) Type 27 3 - 2983 - 92

9, 90 /1111 Conteol unit 30 207 - §&
10. 10L./16043 Contec! anit Type 611 275 « 278 - 76
1L 14A/4260 Camera a0 - 1047 R Y
12 10L/16204 Remote control snit Type 4189 *s - jo - 48
13. 100/88 Pulse altimeter indicator unit 10- - 195 - 195
14, 9D/10 Navigmtion panel 330 - 1962 - ba7
15 Recuiver controller Type 1274 ot - 162 - 54
16. 100,/16058 Indicutor nnit Type 26 188 - 19-0 - 352
17 10G/B /6493 Indicator unit Type 301 51-0 - 1878 - 956
18. 10LB/6366 Control unit Type 585 53-0 « 18-8 - 99
15 10LB/6376 Control unii Type 595 180 « 1878 - 188
20 6B/541 G.P. indicutor Mk.4 250 - 188 - 470
21. LF.F. control R160,/3455/500 25 - 1892 . 47
22, 100/ 16095 Coatrol uait wad indicator Type 101 21-0 - 188 - 398
3. 0L /293 Coatrol wait Type 7216 16-1 - 180 - 306
24. INC/R0L0 Voltage regu lator 10-8 - 190 - 205
25, Recsiver Type AD.70920 157 - 23 -3
26. 10D/18501 Radio hend Type 1 68-¢ +48'8 + 3,172
7. 10D/17937 Transmitier receiver TR.1985 27-0 + 3642 « 977
28, 10D/17938 Transmitter roceiver TR.1986 270 + 362 +« 977
29, Stripper ealt 10 AS.460 64+0 + 306 + 1,958
30, Stripper onii §0 AS.460 &4-0 + 21-3 + 1,363
31 Trecking unit Type 100 480 +19+4 + 91
32 10B/16389 Aedal Type SO1 40-0 +18°1 & 724
33, Waveguides, radio md radar equipmeni 1-1 + 181 + 20
M. 100/18843 Transmitter/receiver Type TRATID 1160 + 175 + 2,030
as 10K /17035 Power unit Type 514 10-8 - B4 - 102
36, 10D /2585 Transmitter/receiver Type 1876 ' 2740 « 1043 - 278
37 10D/3597 Transmitter/recoiver Typs 1579 287 - 11’8 - 330

RESTRICTED



#r:.t#::s;;z:;

-
o

FREPRZERBIARALIVIBEE

KEY T0 FIG.8 {continued)

Dencription

9D/2 Caloulstos Type 1 Mk.1

10. VB/6250 Wavelorm generator Type 68
10D/18640 Automatic calculator Mk.5
9D/ 11 Power unit

10R /8811 Power unit Type 729
Tronsmitter/ receiver Type R.T.82/APX-6
10V/16045 Gee waveform generstor Type 72
9D/12 Resistunce unit

10D/16876 Gee receiver Type R.3673
10D/19067 Power and radic unit Type 4192
10D/19064 H.F. receiver

101716205 Conatrol and drive unit

10D /19065 H.F. transmwitter

10D/19248 Aedal selector unit
10L./16419 Contral unit Type 4577

10L 7291 Control anits

10L /16060 Cootrol unit Type 626
10U/16596 1/C amplifier

10D/17818 Receiver Type R.1964

10L /16154 Coatrol unit Type 903
9D/1110 Caleulator Type 7

/4 Calculator Type 3 Mk, 1

9/4567 Computer

9/4552 Sighting head

9/4579 Amplifier

9D/3 Caleulator Type 2 Mk.1

10v/16057 Weveform generator Type 76
10D/17819 Receiver Type R.1965
10L./263 Control anit Type 705
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Waighe
(le.)

350
340
580

38.5
218

40
218
36-0
265
128
17+0
170

115

i)

- 117
= 13-0
- 14:1
=133
+ 152
- 150
- 185
« 173
« 18°§
- 18-8
« 188
- 18-8
- 188
=190
- 193

- 20-17

« 2000
- 21°9
- 231
=197
=208
= 26-9
=273
- 290
- 295
- 290
- 292

- 273
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