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Chapter 3B LOADING AND C.G. DATA - LIGHTNING F MK.IA
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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 of the 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 aireraft 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 1b ft
which must be taken into account when
making calculations which assume flight
conditions.

Basic weight and c. g.

4 5. Tables 3, 4, 5 and 6, and fig.1l and
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2, refer to abasic weight of 24,800 1b,
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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CONDITION A.U.W.(LB)
NO EXPENDARLE ARMAMENT 30,949
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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 1b
+9.07 1b ft. This modification must be
embodied prior to fitting modified jet
pipes. 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 1b ft
(b) J.P.126 (lower) 495 1b +1420 1b 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 1b -419 1b ft

(3) 0.018 in. thickness safety shield
will be introduced as a further modifi-
cation, with a further weight and moment
effect of:-

(a) J.P.127 (upper) - 4 1b - 80 1b ft
(b) J.P.126 (lower) -19 1b -284 1b 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 1b »

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.4747TA, 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,

AP 10IB-1001-14, Seet.?2, Chap. B
AL, 109, Dec. 6l

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 and 6)
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 1b and +401 1b 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 +0.45 -3.86
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[[ALL DIMENSIONS IN FEET B
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AIRCRAFT
C.0. DATUM
COMPONENT COMPONENT C.G. DATUM POSITION OF COMPONEMT C.G. | REF. LETTER FOR DISTAMCE EQUATION® TO GIVE
DATUM RELATIVE TO A/C C.G. FROM COMPOMENT C.G. MOMENT (1b ft ) FOR
DATUM TO COMPONENT DATUM R.A.F. FORM 4908
NO.| ENGINE § OF FROMT SUSPENSION 1.420 FT a wWii.4%20 + a)
WO.| EMGIMNE INTER=-
MEDIATE JET PIPE @ FRONT HANDLING ROLLER 9.648 FT b W(9.648 + b)
WO.| ENGINE REHEAT
JET PIPE MAIN TRUNNION (REAR SUSPENSION) 29.308 Fi d w(29.308 - 4)
NO.2 ENGINE § OF FRONT SUSPENSION 11.212 FT ay W(11.212 + &)
NO.2 ENGINE INTER-
MEDIATE JET PIPE i_ FRONT HAWDLING BRACKET 18.820 F7T [ - W(18.820 « e)
M0.2 ENGINE REHEAT
JET PIPE MAIN TRUNWION (REAR SUSPENSION) 29.308 F1 d w(29.308 - d)

* WHERE ¥ = WEIGNT OF COMPONENTS (LB)
a, ay, b, €, d = C.6. POSITIONS QUOTED ON ENGINE AND JET PIPE LOG AND RECORD CARDS

MOTE:~- @&, a;, b, ¢, and d are wsually quoted in inches and MUST be converted to feat for the
purposes of this calculation

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

ATTWE|
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r.5. 13 RESTRICTED A.P.101B-1001- 1A, Sect.?2, Chap.3B
ity ' g A.L.109, Dec.69
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Fig.4. Aircraft basic weight and moment record card
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TABLE 2 Removable load items

< FIG.5 »
I TEM
NO.

QTY.
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DESCRIPTION (LB)
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is not included in the basic weight referred




A.P.4700A & F, Vol.l, Book |, Sect.2,Chap 3B
A.L.67, Oct. 63
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AG. 5. LOADING AND C. G. DIAGRAM — REMOVABLE LOAD ITEMS
KALET-2
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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
GUNS
REF. OR ARM. WE | GHT MOMENT WEIGHT MOMENT
PART NO. QTY. DESCRIPTION (FT) (FT) (LB FT) (LB) (LB FT)
E.B2.96.1 Firestreak pack (incIuding base fairings).......... - 4,B6 340.00 -1652.0 - -
7588/8-9 Launching shoes (change weight—base fairing
FBMBYBE 4 s i S P i 5 8 e s Sa e 1 s - 3.17 u7.00 - 149.0 - =
1 = T P - 3.00 305.00 - 915.0‘}_ - -
1 FIFBSERGRK . v o waovin wvm s armeis e oeam e sase b 6000 6 a e s ale i - 3.00 305.00 - 915.0 - -
E.B2.10.6585-6 Lower Biagh BUDE COVBRS. e e s e s S e -12.05 7.60 - 91.0 - -~
Upper gun ammunition (projectile and charge)....... - U 4y 135.00 - 599.0 135.00 - 599.,0
Upper gun ammunition (spent cases and clips)....... —~ 4,4y 90.00 - 400.0 90.00 - 400.0
E.B2.98.1599 Lower-gun and. guipaCK.<sassess e siadsne snaes nasss e - 6.U9 - - 517.00 —3354.0
Lower gun ammunition (projectile and charge)....... - 4,09 - - 148,50 - 607.0
Lower gun ammunition (spent cases and c1ips) ....... - 4.09 - - 99.00 - 407.0
Lower blast tUbeS. ... iuiiiiiininrnnrnnnnrnnnnnns -11.45 - - 31.00 - 355.0
TOTAL FOR ALTERNATIVE ROLES 1229.60 =4721.0 1020.50 =5722.0
WEIGHT OF UPPER GUNS (WITHOUT AMMUNITION) 1S
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
. y A.L.109, Dec.69

TABLE 4
Fuel load and all-up weight summary (AVTUR)

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 + B.3u8 +207038
Pitol & equipment cvaun seucvasaie s ans R + 208 — 7.844 - 1632 + 208 - 7.844 - 1632
Role equipment (from Table 3).....civriivearenennnnn + 1230 - 3.838 - uy21 + 1021 ~ U.604 - 5722
internal fuel al 7.9 Yb/gal. vacvemvisiwaiisinionin + 5577 + 6.102 + 34032 + 5577 + 6.102 + 34032
All-up weight (less ventral & V/T fuel)............ 31815 +234717 31606 +233716

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

Add to above "

ventral fuel tank....... 1 0 TR 14 B A R + 334 +12.667 + H4231 + 334 +12.667 + 4231
Ventral tank fuel at 7.9 1b/gal.cciuiiiviccnivinansas + 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.......oouuuuns + 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 + B8.348 +207038 24800 + B.3u8 +207038
PiToL. & equipmentac . i cosee it esva e sasiosmsaeos + 208 - 7.844 - 1632 + 208 - 7.844 - 1632
Role equipment (from Table 3)..ceveevrenrrennnnns - + 1230 - 3.838 - 4721 + 1021 - 5.604 - 5722
Internal fuel at 7.7 167887, . .c.vuvrenivnnrnnnnnnnns + 5436 + 6.102 + 33170 + 5436 + 6.102 + 33170
All-up weight (less ventral tank & V/T fuel)....... 31674 +233855 31465 +23285U

€.G. position U/C down...... A e b + 7.383 + 7.400

Add to above

ventral Tuel Vank...swivasddessisn e R TEI R + 334 +12.667 + 4231 + 33 +12.667 + 4231
Ventral tank fuel at 7.7 1b/gal............ + 1925 +12.353 + 23780 + 1925 +12.353 + 23780
All-up weight with ventral tank & fuel............. 33933 +261866 33724 +260635

C.G. position U/C down......... win a b + 7.717 + 7.735

EFFECT OF UNDERCARRIAGE RETRACTION + 4600 LB FT
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< TABLE 6
Fuel load & all-up weight summary (AVCAT)
ROLE A ROLE B
WEIGHT ARM MOMENT WEIGHT ARM MOMENT
(LB) (FT) (LB FT) (LB) (FT) (LB FT)
Aircraft basic weight (less ventral tank)...... 24816 + B. 368 +20T648 24816 + 8.368 +207648
PIvot & equipmenteeveess wuvimm e veive s s + 208 - 7.844 1632 + 208 - T.8uy - 163:
Internal fuel at 8.1 ln/QH} .................... + 5718 + 6.102 + 34891 + 5718 + 6.102 + 34831
ROTE BguIPMeNtevensss i s s e s e sy + 1230 - 3.838 - 4121 + 1021 - 5.60U ~- 5722
All-up weight (less ventral tank & V/T fuel)... 31972 +236186 31763 +235185
C.G. position (U/C down)........ + 7.387 + T7.404
Agd to above
NETERET TUEY B n e s i i A b e R + 334 +12.667 + 423 + 334 +12, 667 + 1231
ventral tank fuel at 8.3 I0/G8)w.aesmivcnsies + 2025 +12.353 + 25015 + 2025 +12.353 + 25015
All-up weight with ventral tank & fuel......... 34331 +265432 34122 +264431
C.G. position (U/C down)........ + 1.0 + 7.750

EFFECT OF

UNDERCARRIAGE RETRACTION + 4600 LB FT
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