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FLIGHT INTERNATIONAL describes development
of the world's finest intercepter into a formidable
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LIGHTNING MULTI-ROLE FIGHTER

The Lightning remains the most lethally

SErvice any

eftectiveness in finding, tracking and intercepting an intrude
or night in any w if have q i R
Force service since

Continuous development and the introduction of later marks with
range, higher performance and more advanced radar, navi-
and fire-contrel equipment have kept the Lightning in
t of this : addition of a very po

und-attack punch ra day or night r

litiee ha turned Lightning inte a highly versatile multi-rale
fighter—economically combining in a single mark of aircraft the
ability to mix or interchange the roles of Interception/Ground Attack

Reconnaissance.




MULTI-MISSION LIGHTNING

The potent F.53 development of the F.6 Lightning for interception, strike and reconnaissance
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Evolution

Ihe Lightning was originally developed to fulfil a require-
nent for a all-wenther intercepier for defence ol
the United Kingdom against high-altitede, supersonic bombers,
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programme embracing every
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MULTI-MISSION LIGHTNING . . .

ing versatility of performance was the early decision that 2
supersonic infercepter must have ample ressrve ol power at
altitude for acceleration and mancuvring, and that this implied
twor engines. Inspired design led to the wnigque Lighiming
staggered-gngine  configuration—both engings being 1nstalled
on the aircraft centre hime, viewed from above, but with the
upper engine to the rear of the lower engine, thereby giving
an effective powerplant frontal area only 1§ times that of a
single powerplant, This configuration not only minimises drag
but also eliminates asymmetric engine-cul effects and allows
the possibility of low-altitude cruising on one enging, as well
as providing the only chance of getting home (o hase afier an
engine failure. Tt also- simplifies the doplication of essential
services, allowing increased reliability.

The fact that earlier Ciovernment decisions had retarded
Britsins entry into the supersonic ern may possibly have been
an nsset 1o the Warton team: slthough it hod o put in a lot
of basic effort, it doubtless profited by the mistakes built into
earlier supersonic arrerall. Be that as it may, the result of all
the acrodynamic investigations and trials was & honey of an
seroplane, responsive and sweet to handle from ground level
b aperating height, from low speeds of 13061 @0 Mach 2 plus,
and inherently stable over the whole speed range—a first-class
platferm for the precision-delivery of lethal weapons from high
altitude or below radar cover, and equally efective in the
photographic reconnaissance role.

Left, gensral-arrangement drowing of the Lightning F.53. Right, the

stores which may be careied
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The sturdy airframe has taken engine developments i its
stride, snd has made possible the carriage of today's external
wing stores with very little beefing-up of the original siructure.
Because of the compact complesity of the Lightning weapon
system, great care has been locused on reliability and mitin-
tinability; the Lightning has an outstanding record of early-
warning reaction time and full wiilisation capability. The
RAFs first Lightning, the F.IA, was described in detail in
Flight, July 13, 1961, and the significant developments since
then are recorded in the table on page 377,

Although in fact the Warton design team hid been con-
vinced of the Lightning's wader potentialities since the early
flights of the three prototypes, and had already carried out
background studies, 11 was around 19463 that the definitive,
multi-role version was conceived, when the .} intercepier was
being built for the RAF. This version represenied o pgreal
advance on earlier marks, with more powerful engifes and o
much more advanced weapon system capable of delivering
collision-course Red Top missiles, involving closing speeds of
the deder of 3000 m.ph. At ihis stage an BAF reguirement
o increase the reinforcement renge of the F3 led o two
developments alrcady foreseen and planned by BAC: first,
iettisonable tanks carried above the wing on pylons: and
secondly, a ventral tank of double the capacity ol the stasn-
dard F.1 venteal tank which would not reguire to be jetti:
soned during combal, Both these items were buill imto the
“developed” FJ3, which was first flown in 1964 and which
later became the F.6. Another important innovation was the
cambered leading-edge extension which, by reducing drag,
increases range in the subsonic régime by nearly 10 per cent,
with no significant  supersonic drag penalty, and  which
improves o the already exceptional subsonic and low-speead
handling qualities. Thus these features greatly widened the
subsonic scope of the Lightning, and they came to fruition at
a fime when there was an urgent overseas demand for low:
level strike performance; and so the T.53 and s Future
developments were born. To date, orders for the Lightning
F.53 and its associated trainer T.33, already stand &l over
E80 million. Deliverses under the main contract 1o the Royal
Saudi Air Force have begun, and the first delivery to the
Kuwait Air Force is scheduled for this year.

The export Lightning

These export Lightnings are derived from the F.6 intercepter,
deliveries of which have recently been compléted to the RAF
Lightnings sre now in service with squadrons based in the
United Kingdom, Germany, Cyprus and Singspore. The
Lightning F.53 is powered by two Rolls-Royce Avon 302-C
turbojets each developing 11,1000 static thrust cold, and up to
16.3000b with masimum reheat, Like the F.é, the F.53 is a
long-range aircraft with a low-drag, cambered leading edge, a
large ventral fuel tank, provision for a Hight-reluelling probe
and carrying additional fuel for ferrying in two 2160 gallon
iettison-tanks mounted on overwing pylons. There have been
few structural changes other than local strengthening of the
wing for the carriage of underwing stores, bul—with the
Widdle East and South American markets in mind—better air
conditioning has been provided for the pilot. Equipped with
Ferranti Airpass 1l rador fire-control and bomb-aiming sysiem,
Elliott autopilot and fight-data computers, the Lightning in
ite intercepter role can be directed cither by a ground-
controlled air-defence system, or it can carry out its own ridar
search. lock on to its target and track it automatically, and
deliver its homing missiles, under computer-controlled guid-
ance, with great accuracy. When using guns, rockets, or bombs,
an optical light-fighter sight is used for niming, with target
range being fed automatically from the radar; the computer
signals the optimum firing point o the pilot

Armament versatility is achieved by fining self-contained
weapon packs which can be interchanged in less than an
hour. For interception and destruction of supersomc largets,
the F.51 carrics a twin-Firestreak missile pack in the forward
fuselage weppons hay. The infra-red homing system developed
by Hawker Siddeley Dynamics for their Firestreak (a pursuit-
course missiled has been proved in service 1o be mors accurate,
under certain conditions, than rader gueidance, gnd immune
from jamming, Firestreak cannot be misled as- can radar-
gulded missiles. Later, when the more powerful and vesaatile

An excellent study of the two-seat T.55 for Kuwait (with Firestreaks),
an F.& of the RAF {with Red Tops) ong an F.53 for Soudi Arabio (guns
and | 0001k Bombs)

HSD Red Top collision-course missile becomes available for
export, it will be possible to fit a twin Red Top pack as an
plizrnative to Flrestreak. Both Firestreak and Red Top missiles
huve a “jump”™ capability for atlacking target aircraft several
thousand feet above or below the launching aircrafe

Another alternative wvenirn] pack which can be used either
for mir-to-air or air-lo-ground attack is a rocket pack com-
prising 44x Xin spin-stabilised rockeis housed in Iwin retract-
able launchers. These high-explosive rockets are designed 1o
give n high scotter and are useful angainst dispersed targets
such as enemy troops or vehicles advancing over untracked
ground. They are fired— two rockets at a time—in ripple salvos
every 25 milliseconds, Single sipple salvos can be fired first
from one pack and then from the second, or a double salvo
can be released.

Intercepiion doties are not always concerncd with desirue-
tion—in RAF service, for instance, Lightnings are the police
force of the upper mir, wsed regularly Tor investigating [rucjiaisg-
tive trespassing aircraft and escorting them off the premises.
For some police duties it may be wseful 1o warn off intruders
with a non-lethal waming shot, and for this purpose the T.53
cun be equipped with a gun pack containing two 30mm Asden
runs each with 120 rounds of ammunition, in place of the
forward pertion of the large ventral fuel tank. This gun
pack cam be carried in addition to the msside or Tockel
packs, The Aden puns can also be used for pir-to-mr comdbal,
particulnrly useful against older nircraft of lower perlormance
and heat output which the infra-red noses of the guided missiles
are not desdgned o detect; and the guns are alse useful for
ground-strafing of troops and light targets.

For delivering a heavier punch, accurately positioned agzinst
concentrations of troops or apainst armed sfrong points on
the ground, the production Liphtning F.53 can carry, on &
pylon under each wing, a Matra 135 launcher housing 1%
SNEB 68mm rockels, which can be fired individeally or
according to a pre-arranged firing pattern. Alsernatively, a
{.000b bomb can be carried under ecach pylon. These under-
wing weapons can be carried in addition to the fuselage rocket
pack and gun pack, and after releasing bombs or SNEB
rockets the aircralt can revert 1o its supersonic performance
and interception role with secondary armament

For reconnaissance missions, the F.53 Lighining carries, in
plaze of the fuselage missile or rocket pack, a camera pack
contaiming five Vinten Type 350 70mm cameras, combined to
give wvertical, oblique and forward coverage. Interchangeable
lemaes can be uwsed to provide continwous surveillance From
2000 up 1o 30000{t. Keconnaissance sorties can be flown at
supersanic speed at all altitudes. and the Aden gun pack can
be retained for defence or offence against targels of oppor-
tnity. It s also possible to carry underwing weapons for use
ngainst tarpets detected during a reconnaissance flight. Alter-
native packs for mght use (with underwing flares) and line-scan
equipment combined with cameras are also available.

Continusd on pags 174, after cutaway drawing of Lightning
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BAC LIGHTNING F.53

This drawing by “Flight'* artist Fronk Munger emphasises the devefopment which has besn opplied

since the hosic Lightning entered service eipht vears oge. The weapons and

the lawer ERgineE are

shown “drapped’’ far clority. Although proposed for o totolly different role, the new alrfreme in foct
haos needed surprisingly little strengthening
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MULTI-MISSION LIGHTHNING . ..

KEY TO MAIN DRAWING

(continued from previous page)
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The developed F.33 project will carry adentical wentral
armament or feconnmssaince packs, but s groond  adack
podentialities have been stepped up three- to fourfold, and a
comprehensive electronic reconnaissance pack with bath line-
san and sidewayvs-looking radar 45 abso offered, On each
underwing pylon can be carried two Mailra launchers, each
with |5 SMNEH of mem rockets, or two 1,000Ih bombs, and in
addition, the overwing pylons for the ferry tanks can also be
used [or weapons—ench carrying one 1,000h bamb, or two
Matra lawnchers each with 18 SNEB rockets plus  50gal
fuel, Thus, in all, the developed F.33 can carry two guns and
44 two-indh rockels plus 144 SNEB simm rockels, or six
1,00010 bombs, or variows combinations of these loads, The
drawmgs on page 371 show some of the most uselul com-
binations of ground strike weapons and wventral packs. BAC
ciaim that with this latest proposal, more than 400 different
combinations of sfores can be carried; admittedly some of
these combinations may be unpecessary, but all are usihble,

With o full load of sirike wenpons above and below the
wings, the drag on the aircrall 15 considerably incressed, but
even o the Lightning is capable of high subsonic speed at low
level, thanks to its buili-<in power reserve, Once weapons have
been relessed and only the underwing pylons remain, the
Lightning can streak away (o safety, rapidly reaching optimum
height and an unrestricted supersonic speed.
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Vi ) i

Ustng “lay-down™ bombs with the parachute retarders
developed by Hunting Engimeering Ltd (Fifehs, September 14
and 21, 1967, and May 9, 1963) bombs can be dropped from
the liwer pylons from as low as 200M1. From the owverwing
pylons, bombs can be "blown off"” safely from exceptionally
low heights by means of cartridge links.

Performance of all marks of Lightning is sl classfied,
but [t can be said that, with no stores carried on the wing,
the Lightning can climb to operational height and speed
Mach 0.9 in 2dmin, and can accelerate from Mach | Lo over
Mach 2 in 3min. At any heoght, Mach | can be aitiined
without reheat, At heights below 25000ft, the Lighining cin
crise on one engine. The aircraft % jnherently siable and
docile over & [3-to-1 speed range: il can be Mown hands-off
and rolled at Mach L8 without auto-stabilisation {which is
used only to confer precision as a weapon platfprm). The
Lightning is still a delightful atreraft to fly when carrying
underwing or overwing weaponiy-—even when asymmetrically
HTE

BAC have developed the export Lightnings entirely as o
private venture, and on a limied budget. As a result of
contineows background thinking over the past ten years, they
have been able to clear the multi-mission versions w RAF
standards of effectivensss and relinbility inoa wery shorl time-
scale—ithey have even surprised themselves with the fuent

The basic Lightning cockpit. This drawing, for ressons of secarity,
represents neither the F.& nor the F.53 exactly, but shows a typical
layaut and {5 complete in all essentiols
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Date
| 94T

September 940
194%

September 1, 1947
194%

April 1, 1950

1950

July 10, 1950

August 4, 1954

Bugust 11, 1954
Movermber | 954

April 4, 1957

April 3, 1950

Movember 15, 1958
Oicrober I, |95%

Fay 14, 1960

June 1%, If40
August 14, 1980
December |4, 1760
duly 11, 1981
Dacamber 17, 1962
June 14, 19ET

January |, 1944
April 14, 1984

April 17, 1964
Jume 16, 1785

Movember 16, 1965
December 10, 1745

January |, 1968

Hay &, 1959
July 15, 1960
June 1%, 1962
March 1%, 1941

July 1T, 1544
April 20, 1965

Mavember 1, 1788
December 1B, 1947

Movember |, 1588
December 4, 94T

I9aa
I'v&l

m

HISTORY HIGHLIGHTS

Event

MaS wpecificarien OR. 102 far an experimental
supersonic research aircraft nswed

Supersgnic redearch programma Segan

Enghiah Electric propotal submicted

Mos specification Fi34% for a supersanic day
fighter pswed

P A layour explored in 9 >
waLer, tunnels

Englith Eleceric awardad contract for two PEA
resesrch aircralt

PMloew high-speed wind tunael (Mach 4 and
Mach &) commmsionad

Firse supersonic run in modified jet-driven wind
tunnel

P.bA resnarch sircrafc—first flighe from ARAEE
{Mach 0.85) (WGTED)

The wind, and 1Bin

Firse Brivish aircraft 1o exceed Mach | {(WGETED)
in beweld Fight

Lighening F.| erdered in quanooy for RAF
Further erdars 958

RAF Intarcepters
First flight of P.1B Lightning aerodynamic prato-
trpe from Warton [ XABET) (Mach 1.3}

Firnt flighe of development Bateh airerafe (20§
(XG30T)

Frrsg Britith aircraft o achieve BMackh 2 (X AR4AT)
Firse fighe of Lightang F.I (XMH134)

Lightning F.1  refeased
Establihmant (XF135)

Lightning F.I in service with T4 S5gn. RAF
(XM 165)

First flight of Lightming F.|A—sondard RAF
version [ XM |6F)

Lightning F.1A enters service with 36 Sqn, RAF
[ XMITZ)

First flight af Lightning F.2 (XMT13)

ta Central Fighoor

Lightring F.2 released to CFE {XWITI)

Lightming F.2 encers service wich |9 5gn, RAF
[ XETTS)

Firse Night of Lightaing F.3 (XP&23)

Lightning F.1 released to CFE | XP&95]
L’i':gi;l!;nin: F.3 enters service with 74 Sqn, RAF
(]

i

First flight of “'developed™ Lightning F.3 (later
to become F.&) [ XP&OT)

Ferst fighe of production Lightming F.& (XRT31)

Lightning F.6 refeased 1o CFE (XRT5I)
Lightming F& snters service with 5 Sgn, RAF
{XR755 and XRATEL)

Lighening F.1A relesied —conversion programme
far garliar F.2s

Two-Seat Trainers
Lightning T.4 prototype first Night (3L&38]

Ferst flight of Lightning T4 production sircrali
| HHP6E
Lightring T.4 anters sarvice wich FLAF, 126 OCLU
{ X H970)
First Hight of Lightrmg T.5 protocype [XMPET)

First fight of productien Lightning T.5 (X5417)
1|_.r si:tlrg;l T.5 entars service wich RAF, 326 OCU
First flight of Lightning T.55 (35-710)

Lightming T.35 firse delivery to Royal Saudi Air
Farce (55-TH1)

Export Multi-Aole Li?ltn[nn
Firse flight of Lightning F.53 (5)-666)

Firse Lightning F.53 delivery o Rayal Sauds Air
Force [53-657)

Firsz Lightning F.53 scheduled for delivery 1o
Kuwait Air Faree
Impreved F.51 proposal

Bircralt Features

Planned for conversion o fighter

Twao 1u5.|!“‘-mun“d Sapphire &3 523 turbojers with direct pitet intake,
&0° swept wing with saw cuty in leading edge lor low-speed |arersl
conzrol, low-set tailplane. Fully powered concrols Second protocype
P.1& fcred pwo 3mm Aden gpuns, internal operational equipment and
wgntral ank

Pratstype research aircraft designed with potential [ar direct develop-
ment to a fighter, Three aircrafe; cwo for fight (WGTED, WGTE3), one
for seructural pesting te destruction |WGTES)

Two Rolis-Royce Avons with variable reheas (four settings) giving
virtually double the thrust of P08 intake modified by conical centre
bady: modi o (uselage, nosewhes! rerraction. First prodotype waiapons
syseem. Three buile, including one for engine, one lor weapon development
These 10 aircrale uied lor ﬁ..“mp.-nqm rrisls on powerplants, general
handling, guns, puided weapans [Firescreak], radar, autagalet, ILS couphing,
syazems and special duties. Afier first three aircraly, developmenc batch
F.1Bs fitted with fin af increased heighs and sres. Addivional fuel storage
in fMlaps introduced

Aircraft named “Lighining™ by CAS ai RAE en Occober 13, 1958
Production version of B 1B, Armed with two, nose-mounced 30mm Aden
gurt plus cws Firescroak missiles, 46 = 2in rockets, of two addicional Aden
funs

E.l fitzed with LUHF radia, fght-refuelling probe, and externsl cable duct
slang fusefage

Improved performance: speed, range. alticude. Avon 210 engines with
fully wartable rehsat, firgt phase of more advanced electronic equipment
iRCarporared

More advanced weapon system capable of guiding and delivering collision-
courie Rod Top missiles as alpernative to pufuit-courne Firedtreaks
Higher-power Avon 30| series engines  with fully wariable reheac
Larger, square-topped fin to compensate for larger missiles

Langer range F.J with cambered leading-edge wing lor lower drag, large
veneral fuel tank with seabilising fins, and arresger hook

Three slternative armement packs; two Red Tops. two Firpscreaks, or
rerracrable launchers for &4 spin-crabilized Tin rockecs

Recrotpective madifications to RAF F.2 sircraft and incorparation of large
wvanpral mank, cambered leading-edge wing, fin, and arrester ook ai an F.6

Two-sesr dual-contral side-by-side operational trainer far F.0 and F2
fighters, with same armament o F 1A swcept for upper Aden guns

Two-seat dual-contral side-by-1ide operatsonal vrainer for F3 fighrer,
with same armament s F.J

Export two-3eat operational trainer for F.53 multi-rele fighter, with same
intercepter armament as £.5)3

Multi-role wersion of long-range RAF F.&. Twin Firestreak pack (Red Top
packs will bacame svalsbba Tor expart bacery or five-Camera reconnais-
sange pack (day or night versions), plus two 30mm Aden gun pack
{interchangeable with farward partron of veneral fuel pack). Rockers, gum
af FECEH, F: plus pwe underwing-mounged | ,000lh bombs or Matra 155
launchers each housing 18 SMEBR &8mm rocketi. Two averwing fuel tanks
far lerrying

As above, but underwing pylons each carry two | 000ib HE retarded orfire
bombs or vwin [E-SMEB/Matra launchers and averwing pylani carey | 00016
bombs each or twin 1E-5MEB/Matra launchery each: equals |44 5MEB, Each
averwing Matrs Glao carries 50gal fuel. Toral weapon load thus 2 guns

188 reckets, or &,000ib bombs—pluy 300gal execra fual



