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Chapter 3B LOADING AND C.G. DATA - LIGHTNING F MK.IA 

(All weights, c.g. positions, and moments in this chapter are in lb, ft, and lb ft units ) 
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General information 

1. This chapter deals with the effect 

of different and varying loads on the 

c.g. position. Take-off c.g. data has 

been calculated with the fuselage hori- 

zontal datum level and the alighting 

gear down. 

C.G. datum 

2. The c.g. datum is 0.354 ft aft of 

frame 25 (fuselage transport joint), on 

the fuselage longitudinal datum. It is 

indicated by a screw hole marked C.G. 

DATUM, on the port side ofthe fuselage. 

This screw hole is used to suspend a 

plumbline enabling dimensional checks 

to be made during weighing operations. 

C.G. take-off limits 

3. Fig.1 and 2 specify take-off limits 

with the aircraft in a variety of con- 

ditions. If these limits are respected, 

the flight handling limits will not be 

exceeded due to the disposal of expend- 

able armament stores. 

Effect of alighting gear retraction 

4. The retraction of the alighting 

gear introduces a moment of +4600 lb ft 

which must be taken into account when 

making calculations which assume flight 

conditions. 

Basic weight and c.g. 

«5. Tables 3, 4, 5 and 6, and fig.1 and 

RESTRICTED 

2, refer to abasic weight of 24,800 lb, 

and a basic c.g. of +8.348 ft aft of 

the datum point. These figures are based 

on the mean weighed weight of aircraft 

No. XM169 - XM173 inclusive. 

Engine and jet pipe weight and c.g. 

6. The basic weight tolerances of these 

components affect the aircraft moment 

whenever such components are changed; 

when this occurs the aircraft moment 

must be re-assessed. To assist incalcu- 

lating the component moment, for in- 

clusion in the aircraft moment, fig.3 

relates the component c.g. data and 

c.g. positions to the aircraft c.g. 

datum; it also gives an equation to be
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used for the calculation. Fig.4 shows a 

specimen R.A.F. Form 4908 in which hy- 

pothetical figures are used toillustrate 

the method of recording the change. 

Jet pipes fitted by modification action 

7. Mod.1942 makes provision for inter- 

mediate jet pipes with safety shields, 

and modifies the reheat fuel pipes with 

a weight and moment change of +0.58 lb 

+9.07 lb ft. This modification must be 

embodied prior to fitting modified jet 

Dipes. Fitting of the modified jet pipes 

may be carried out in 3 stages. The 

applicable modifications are given in 

order of incorporation. 

(1) J.P. Mod.271 and 292 introduce 

0.022 in. thickness steel safety shields 

with leakage-detection ducts. These 

involve weight and moment changes of:- 

(a) J.P.127 (upper) +21 1b + 418 Ib ft 

(b) J.P.126 (lower) +95 lb +1420 lb ft 

(2) J.P. Mod. 297 reduces the pipe thick- 

ness from 0.036 in. to 0.028 in. with the 

following weight and moment changes: - 

(a) J.P.127 (upper) - 7 1b -139 1b ft 

(b) J.P.126 (lower) -28 lb -419 lb ft 

(3) 0.018 in. thickness safety shield 

will be introduced as a further modifi- 

cation, withafurther weight and moment 

effect of:- 

(a) J.P.127 (upper) - 4 lb - 80 lb ft 

(b) J.P.126 (lower) -19 lb -284 lb ft 

These changes must be recorded on air- 

craft Form 4908 when modified jet pipes 

are introduced. 
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Maximum all-up weight 

8. The aircraft is cleared for oper- 

ational flying at the following all-up 

weight 

Take off 4 35,000 Ib » 

Weighing the aircraft 

9. Details of the application of 

hydrostatic weighing units to this 

aircraft are given in Chap.3C. For 

the method of weighing an aircraft 

refer to A.P.4747A, Sect.1, Chap.3. 

Modifications 

10. The basic weight given (Tables 4, 5 
and 6) includes the following modifica- 
tions: - 

1, 5, 11, 15, 19, 25, 28, 29, 30, 55, 

57, 58, 59, 61, 63, 64, 67, 69, 70, 72, 

73, 74, 78, 79, 80, 84, 85, 86, 88, 89, 

91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 

102, 104, 108, 113, 117, 119, 120, 121, 

127, 129, 131, 132, 134, 135, 136, 138, 

139, 154, 155, 156, 157, 162, 168, 169, 

170, 171, 178, 179, 180, 181, 182, 183, 

184, 189, 190, 191, 193, 196, 198, 203, 

205, 206, 212, 213, 214, 215, 216, 217, 

A.P.101B-1001-1A, Sect. 2, Chap. 3B 
A.L. 109, Dec. 69 

218, 221, 227, 228, 229, 230, 232, 236, 

237, 242, 243, 248, 250, 251, 255, 257, 

260, 261, 262, 265, 267, 268, 270, 271, 

273, 274, 277, 278, 279, 281, 283, 284, 

287, 288, 293, 294, 295, 327, 328, 329, 

331, 332, 333, 334, 336, 343, 347, 361, 

362, 363, 364, 365, 366, 367, 369, 371, 

372, 380, 387, 388, 389, 391, 393, 395, 

398, 401, 402, 412, 415, 419, 421, 423, 

433, 434, 442, 443, 449, 465, 473, 477, 

481, 486, 490, 492, 493, 494, 495, 496, 

497, 498, 1519, 1531, 1532, 1533. 

This list is complete to design standard 

EB2.08.5501 Issue 6, dated 17.10.60. 

11. Approved modifications which affect 

the basic weight (Tables 4, 5 and6) » 
are listed (Table 1). 

12. The following modifications have a 

negligible effect on the basic weight 

(Tables 4, 5and 6):- » 

No.340, 356, 376, 437. 

Flight refuelling configuration 

13. The effect of fitting the flight re-- 

fuelling probe and the associated re- 

movable fittings gives a weight and 

moment change of +217 lb and +401 lb ft. 

TABLE 1 

Modifications affecting basic weight 

MOD. DESCRIPTION WEIGHT MOMENT 

NO. (LB) (LB FT) 

373 TO INTRODUCE FEEL ACCUMULATOR A1032 IN LIEU OF 8795 +0.2 Nil 

1537 TO INTRODUCE NOSE U/C 00.00136.001 IN LIEU OF U/C 3022 40.45 —3.86 
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[ALL DIMENSIONS IN FEET 
7 29.308 

18.820 _ Li) 

11.212 ~ 
9.648 —_ __igtia xt, 

1.420 _ ; > 
a a d 

d | / 

aie .| ee pg | $$$} + 

}— | J@—— oe | 
.2 ENGINE } 

\ om ject eee 

b | + 

4 

NO.1 ENGINE 

25] 27 31 36 42 4y 46 48 50 52 54 56 58 60 62 

AIRCRAFT 
C.G. DATUM 

COMPONERT COMPONENT C.G. DATUM POSITION OF COMPONENT C.G. | REF. LETTER FOR DISTANCE EQUATION TO GIVE 
DATUM RELATIVE TO A/C C.G. FROM COMPONENT C.G. MOMENT (Ib ft ) FOR 

DATUM TO COMPONENT DATUM R.A.F. FORM 4908 

NO.1 ENGINE & OF FRONT SUSPENSION 1.420 FT a w(1.420 + a) 

WO.1 ENGINE INTER- 
MEDIATE JET PIPE FRONT HANDLING ROLLER 9.648 FT b W(9.648 + b) 

WO. ENGINE REHEAT 
JET PIPE MAIN TRUNHION (REAR SUSPENSION) 29.308 Fi d w(29.308 - d) 

NO.2 ENGINE @ OF FRONT SUSPENSION 11.212 FT aj W(11.212 + a,) 

MO.2 ENGINE INTER- 
MEDIATE JET PIPE G FRONT HANDLING BRACKET 18.820 FT c W(18.820 + c) 

WO.2 ENGINE REHEAT 
JET PIPE MAIM TRUMNION (REAR SUSPENSION) 29.308 FT d w(29.308 - 4) 

* WHERE W = WEIGHT OF COMPONENTS (LB) 
a, a), b, cy, d = C.G. POSITIONS QUOTED OW ENGINE AND JET PIPE LOG AND RECORD CARDS 

a, a1, b, ¢, and d are usually quoted in inches and MUST be converted to feet for the 
purposes of this calculation 

MOTE: - 

FIG.3. ENGINE AND JET PIPES C.G. POSITION RELATIVE TO AIRCRAFT C.G. DATUM 
A22M6-1 

RESTRICTED 



F.S./3 

Lightning 
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SMKIA| XM 

A.P. 101B- 1001-14, Sect. 2, Chap. 3B 
A.L.109, Dec.69 

R.A.F. FORM 4908 
AIRCRAFT No. MARK SERIAL No. __ 

AIRCRAFT BASIC WEIGHT AND MOMENT RECORD 
1 — ae 3 PSS sina a 5 iia 

| DETAILS OF CHANGE CORRECTED BASIC FIGURES 
H WEIGHT MOMENT t — a 

HORIZONTAL VERTICAL HORIZONTAL VERTICAA 
DATE | REASON FOR CHANGE . LB. 4 oun ll ur WEIGHT rity pores 

- OR OR OR On 

ees ae INDEX UNITS NDEX UNIT 

3. 3. 60. From intial weighing 24787 206707 | a 

5-10-60! No. [engine removed || 2965 9414) | | | 

10: 60! Rephacenent Nolenyine cH 30014 9303) | | 24923 1206596 
26:10 -60| Mo. Zengine removed | 2990, 94931 | bo 

| | 28-10 60| fleplacement No.2 engelh 2975 tH} 9297|| | 24808 | +206400 

fo ns | _ 
a a —_— a | 

| | | 

ne tt} | 
| $$ $________}}—_____}} __ 

a oo |} = — | = 
| | | 4 since ee 2 we oe t 

| 

Fig.4. Aircraft basic weight and moment record card 
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TABLE 2 Removable load items 

@ FIG.5 » REF. ARM (FT) MOMENT (LB FT) 
| TEM OR WEIGHT ——— Sa eae 
NO. PART NO. QTY. DESCRIPTION (LB) POSITIVE NEGATIVE POSITIVE NEGATIVE 

27 5J/3336 1 Battery, 2UV 25 Alccocccecccccccccccccescccsccccsccs 35.016 0.880 30.81 
6 5J/3340 1 Emergency battery assembly, 2U4V 0.4 Ah. 3.405 10.311 35.14 

15 8B/3768 1 Display unit Controller, Mke1ecescccece 18.380 6.710 123.33 
21 1 M.ReGe, TYPO D MKelesccccccccccece 
22 1 MoRoGs: MOUNTING Thaysevciscceses 33.000 5.017 165.56 
20 1 F.T. amplifier unit, Type A.. 8.100 5.197 47.93 
19 } ) 1 Control panel, Type 12....e0. 5.000 5.300 26.50 
29 6T/602xX 2 Autostabilizer amplifier..... 6.32 16.56 104.6 
45 6T/602X 2 Autostabilizer amplifier... 6.32 5.78 36.53 
28 5UC/6180 1 Control panel alternators, 8.430 0.87 7.33 

25 5UB/4938 1 Inverter, Type 100 6.000 2.070 12.42 
24 6A/4457 2 Amplifier, Type FAB 5.580 2.550 14.23 

A.R.1. 18064 (V.H.F.) 
13 10L/246 2 CONEFOL UNIts. TYR: 382c:0:0:0 0:9:0:0:9:0:0:0:0'0 00:02:00,010 e:n:ew:e8 1.200 8.690 10.43 

3 10D/17937 1 Transmitter—receiver, T.R.1985.ccccccaccccpecccccces 27.500 3.850 105.88 
26 10D/17938 1 TFANSMITEST=FOCE IVE, TeRit86encccs:emcnwneceeanie same 27.500 1.880 51.70 

A.R. 1.18059 (TACAN) 
17 10AJ/ 246 1 MOUNTING, TYPO TO62Qcccccicccecciscevicccvesececvetcesse 2 5.960 11.03 
10 116310 1 Control unit, Type 7750. £. 9.400 9.40 
18 10D/2253% 1 oupling unit, Type 9546.. 5. 5.960 29.80 

8 109/91 1 TYPO 7860.cccceeee Ke 10.000 15.00 
7 1 W » TYPe 6850 ..60. 15 1.790 2.13 

38 1 Tr receiver, Type 68 3.220 217.60 

A.R. 1.18011 (1.L.S.) 
114 3 1 Control unit, Type 705 1.750 9. 28¢ 16.24 

12 1 Indi TYP Teceeees 1. 50¢ 9.000 13. 
3 1 1( 1 Local /marker re 17.620 250.38 

10D/21518 1 1.L.S. glide path 1 16.75 17 

1. 5897/1 (A.1.23) 
26D0K/57 1 et and radome semb] including heat exchanger 

dar unit, 4096.40 
« 1 exchanger, 236.20 
1 1 unit, Type 2709.40 
9 1 2. T. indicator, T 95.60 

4 1 founting, Type 12397 8.06 

A.R. 1.5848 3C/P/7 |.F.F. Mk.10 
34 KY/95A 1 Coder, Type 10 187.1 

33 100/20334 1 Transmitt 2Ce 34 f 7 

35 10F/17424 1 Switch unit, Type 1.4 16 . 3 
48 10L/16192 i Control unit, Type 927 sscssccesacadcccccceccsscaces 0.67 9.04 
49 16K/16600 1 ONtrol UNIt, TYPO C/112Bicecsecoscdsessecees enw eeies 4-49 9.49 

OTHER ITEMS 
S41 BAlT AST cccccccccccccccccccccvccens eaccccccccccccoce 
30 1 Brake parachute, Type LB2 Mkeleesseeee seqceccccsccce 34.000 27.79 944, 86 
16 1 Parachute, back type Mk.22 and harness Typ€é B 

Mks 23 ASSEMD] Yewsaee ecccccce . 27.7 6.650 184.54 
3 60/9429893 1 Oxygen cylinder, 400 litre 9. 13.020 126.29 
4 6D/9429894 1 Oxygen cylinder, 750 litre 15. 12.590 198.92 

46 1 Emergency oxygen set, Mk.4 2 6.880 19.47 

26 1 *Ventral tank as 1b] 33) 12.57 1231.00 

14 1 Personal surviva 21 330 174.93 

UPPER GUN EQUIPMENT 
43 12C/867 1 AGGH: GUT BSSENDILY .on2ceceennercecsnenens ae emee ee énen 191.080 5.430 
4u 12C/868 1 AGEN GUN ASSEMD] Yocccvevcciccccvccccccovcecsevssooce 191.080 5.430 
42 26DK/55 1 Ammunition box, starboard (E.B2.98. 1833) a 22.630 4.930 
39 260K/55 1 Ammunition box, port (E.B2.98.1835).seccescseces 22.630 3.920 
40 26D K/3422 1 Harmonization gear (E.B2.98.217)ssseeeeee 6.470 4.070 
41 26DK/3423 1 Harmonization gear (E.B2.98.218)...... sineaew wees 6.470 4.070 
47 14A/4970 1 Specto recorder, P.A.S. gunSight..cesccees 3.500 9.000 

50 14A/4929 1 Camera, Type GX 90 Mkeleccccceee Ceccccccccee ° 4.250 14.000 

Note:— The item marked * is not included in the basic weight referred to in para.5 
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TABLE 3 

Alternative load items for roles A and B 

ROLE A ROLE B 

FIRESTREAK UPPER AND LOWER 

AND UPPER 

GUNS 

REF. OR ARM. WE |GHT MOMENT WEIGHT MOMENT 
PART NO. QTY. DESCRIPTION (FT) (FT) (LB FT) (LB) (LB FT) 

E.82.96.1 Firestreak pack (including base fairings).......... —- 4.86 340.00 1652.0 - > 

75BB/8-9 Launching shoes (change weight—base fairing 

POMOVEM) s ccm amie ma HOE HSS UTE EEONEES KEES EERE — 3.17 47.00 — 149.0 - - 

1 FITCSLFOAK. ccc cece cece cece ete ee teen eee nee eeneeee — 3.00 oe —- 915.0 I - - 

1 FUPESERGAK, ass cece seawis Bes ROUEN TTA ERTIES BE BE — 3.00 305.00 - 915.0 - - 

£.B2.10.6585-6 Lower Blast: TUBE: COVERS: cos ame views on eee avers ave ae —12.05 7.60 - 91.0 - = 

Upper gun ammunition (projectile and charge)....... — 4.4y 135.00 = §99'.0 135.00 — 599.0 

Upper gun ammunition (spent cases and clips)....... — 4.44 90.00 — 400.0 90.00 — 400.0 

E..B2..98.1599 LOWEr «GUN ‘ANG QUADACK cc cswes sam seeeieie Se ceS UaeES Be — 6.49 - - 517.00 —3354.0 

Lower gun ammunition (projectile and charge)....... — 4.09 - - 148.50 — 607.0 

Lower gun ammunition (spent cases and clips)....... — 4.09 ~ - 99.00 — 407.0 

LOWER (DUAST, CUDESicecoxscnerusae sions sxereres weocemnars aeelerers txaueraxs —11.45 - - 31.00 — 355.0 

TOTAL FOR ALTERNATIVE ROLES 1229.60 4721.0 1020.50 -5722.0 

WEIGHT OF UPPER GUNS (WITHOUT AMMUNITION) IS 

INCLUDED IN FIGURE QUOTED FOR BASIC WEIGHT OF 

AIRCRAFT. 

* ADD TOGETHER FOR 2 FIRESTREAK 
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F.S./5 RESTRICTED A.P.101B-1001-1A, Sect.2, Chap. 3B 
: ) A.L.109, Dec. 69 

TABLE 4 

Fuel load and all-up weight summary (AVTUR) 

ROLE A ROLE B 

WE1GHT ARM. MOMENT WEIGHT ARM. MOMENT 

(LB) (FT) (LB FT) (LB) (FT) (LB FT) 

Aircraft basic weight (less ventral tank).......... 24800 + 8.348 +207038 24800 + 8.348 +207038 

PHVOU & QUI PMNs ccces esase scien coe me Kae SENG BSS + 208 — 7.844 — 1632 + 208 — 7.844 —- 1632 

Role equipment (CHOM “Tabi: Basses cee 86-eea WG trerecoperecee + 1230 — 3.838 — 4721 + 1021 — 4.604 — 5722 

Internal fuel at 7.9 1b/gal...... cee ee ccc e eee e eens + 5577 + 6.102 + 34032 + 5577 + 6.102 + 34032 

All—up weight (less ventral & V/T fuel)............ 31815 +234717 31606 4233716 

C.G. position U/C down ..........00-. + 7.378 + 7.395 

Add to above ; 

VERGE “GUCT "CAN Kieseresssere sxeienessrenonsteanzexexenereienerncens mieviuerernire + 334 +12.667 + 4231 + 334 +12 .667 + 4231 

Ventral ‘tank ‘fuel. Ati 7469 WAGA Ves cases ace eos sows nies + 1975 #12 .353 + 24391 + 1975 +12 .353 + 24391 

All-up weight with ventral tank & fuel............. 34124 +263339 33915 +262338 

C.G. position U/C down............... + 7.717 + 7.735 

TABLE 5 

Fuel load and all-up weight summary (AVTAG) 

ROLE A ROLE B 

WEIGHT ARM. MOMENT WEIGHT ARM. MOMENT 

(LB) (FT) (LB FT) (LB) (FT) (LB FT) 

Aircraft basic weight (less ventral tank).......... 24800 + 8.348 +207038 24800 + 8.348 +207038 

PUTOL & Cquil pmeiibesisss see 5 swis.s% e550 Wacecdle elannes © + 208 — 7.844 - 1632 + 208 — 7.844 — 1632 

Role equipment (from Table 3)......cecee eee eeeeeees + 1230 — 3.838 — 4721 + 1021 — 5.604 — 5722 

Internal fuel at 7.7 1lb/gal...... eee e eee eee ee eee + 5436 + 6.102 + 33170 + 5436 + 6.102 + 33170 

All—up weight (less ventral tank & V/T fuel)....... 31674 +233855 31465 4232854 

C.G. position U/C down............06- . + 7.383 + 7.400 

Add to above 

Vétitral TUG] Calikes cance sone come wes eevee ree wea + 334 +12.667 + 4231 + 334 412.667 + 4231 

Ventral “tank fuel at eT 1O/daliecs cases ese cones wows + 1925 +12. 353 + 23780 + 1925 412.353 + 23780 

All—up weight with ventral tank & fuel............. 33933 +261866 33724 +260635 

CéGs, POSTHLON ULC: COW iar severe waters + T5727 + 7.735 

EFFECT OF UNDERCARRIAGE RETRACTION + 4600 LB FT 

RESTRICTED



RESTRICTED 

TABLE 6 

Fuel load & all-up weight summary (AVCAT) 

ROLE A ROLE B 

WEIGHT ARM MOMENT WE! GHT ARM MOMENT 

(LB) ( FT) (LB FT) (LB) (FT) (LB FT) 

Aircraft basic weight (less ventral tank)...... 24816 + 8. 368 + 207648 24816 + 8.368 + 207648 * 

PII B GUI PMENtececapees seen HOS SOR SS TUK HERES + 208 — 7.844 = 1632 + 208 - 7.844 - 1632 

iiternal TUB at: Bat TO4GGls cca car sanes wax caer + 5718 + 6.102 + 34891 + 5718 + 6.102 + 34891 
ROVE SOU IPMN tawwsews sy iws SOWEN HIE BES oe SEK LOSES + 1230 — 3.838 —- 4721 + 1021 —- 5.604 - 5722 

All-up weight (less ventral tank & V/T fuel)... 31972 +236186 31763 +235185 
position (U/C down)........ + 7.387 + 7.404 

Add to above 

p Siw le 5s See we OOd Cer ee torte mie bee mee + 334 +12.667 + 4231 + 334 412.667 + 42314 
Ventral tank fuel at 8.1 1b/gal.............005 + 2025 +12:353 + 25015 + 2025 412.353 # (25015 

All—up weight with ventral tank & fuel......... 34331 + 265432 34122 + 2644N31 

C.G. position (U/C down)........ + 7.731 + 7.750 

EFFECT OF UNDERCARRIAGE RETRACTION + 4600 LB FT > 

RESTRICTED 
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