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Three generations of British
battle tanks thunder down a
track at Bovington, the home of
the Royal Armoured Corps during
comparative testing by the
Armoured Trials and
Development Unit in 1982, The
evolutionary nature of British
tank designs since World War 2
fs readily apparent in this

Centurion. (Mike Garrard - MOD)

CHALLENGER
MAIN BATTLE TANK
1982-97

DESIGN AND DEVELOPMENT

ank design is a continuous process and, even before a Main Banle

Tank (MBT) enters service, concepts and characteristics for its
successor are being explored. By 1970, Chieftain MBT was in wide-
spread service with the British Army and, in the following the
Imperial Iranian Army ordered 780 Chicftains. Designated Chieftain
Mark 3/3(P) while the remainder were Mark 5(P) - the P standing for
Persia, these models differed only in detail from those in the British
Army and all were delivered by 1977 ther purchases of Chiefiz
were made by Kuwait and Oman itain a strong tank manufac-
turing industry throughout the 197(
The Arab-lsraeli War of 1967 had
tank on the baulefield and demonstrated o
was a worthwhile attribute, despite the eme -
charge infantry weapons and anti-tank guided missiles in ever increasing
numbe pundits were proclaiming the demise of the tank
in the face of the alarming penetrative power of hollow cha
known hereafter as HEAT (High Explosive Anti-Tank) which uses
chemical energy to burn through armour, As a rule of thumb, contem-
rmour 1o a depth four

orated cones ically of




the order of 84mm (3%
inches) capable of pene-
rating up to 30mm (13
inches) of steel. Soviet
weapons of this period
were the shoulder-fired
RPG-7 with a 73mm (3
inches) warhead and the
man-portable, wire-guided
Sagger AT-3 (Malyutka)
anti-tank missile with a

150mm (6 inches) warhead

and a penetative power of 600mm (24 inches). With 170 missile
launchers and 600 RPG-Ts in a typical Soviet motor rifle division, these
posed a formidable threat to NATO tanks and any conventional design
able to withstand such attack would weigh over 200 tonnes, At the same
time, contemporary i ks such as the T-62 and T-64 had larger
in armaments, at 115mm and 125mm respectively, than Western tanks
which had standardised on the British L7 105mm gun, except for
Chieftain with its 120mm. The Soviets had also pioneered the use of
Armour Piercing Fin Stabilized Discarding Sabot (APFSDS) ammu-
nition. This was a highly effective round for killing tanks at the ranges for
armoured combat envisaged by Soviet planners.

Faced with such threats, Western designers investigated the prop-
erties of different forms of armour with the emphasis on trying to thw;
attack from HEAT weapons. During the late *50s and early ‘60s various
experiments had been conducted using steel alloy and ceramic lam-
i vhich had proved promising but these were difficult to
manufacture and therefore expensive. In Britain Dr Gilbert Harvey, a sci-
entist at the Re rch and Development Establishment
(RARDE) at Chertsey, made teresting discovery when investigating
ways to protect fuel cells g
structures composed of certain materials which were intended 1o inhibit
the explosive nature of the fuel, the effectiveness of HEAT rounds was
demonstrably d hed. Further experimentation followed and sig-
nificant successes were achieved against HEAT attack. A programme
ensued which would not only defeat HEAT weapons but be effective also
against AP, APDS and HESH projectiles; High Explosive Squash Head

The Imperial Iranian Army was a
major user of Chieftain and
amployed it extensively during
the Iran/iraq War, where it gained
a reputation for being able to
sustain extensive battle damage.
This is a Chisftaln Mark 5/3(P) or
FV4030/1 which was similar to
British Army medels but for
several improvements such as an
automatic gearbox to simplify
driver training. (MOD)

The second model in the FV4030
range or Shir lran 1 (Lion of
Persia) featured a revised
‘suspension known as Super
Horstmann and a lengthened
hull to incorporate the new
powerpack comprising the 1200
bhp Rolls Royce engine and
David Brown gearbox. With the
fall of the Shah of Iran, this
model was purchased by the
Royal Jordanian Army as Khalid.
{moD)




(HESH) being another type of chemical energy armour defeating round
favoured by the British,
After

thorou

1 process of testing and wials, the new composite
10w known as Chobham, v rporated in an experimental
aluminium tank in 1971 designated FV4211 which was based on
Chieftain components; Chobham being the name of the town closest to
the ) ry Vehicles and Engineering Establishment (MVEE), formerly
RARDE, where it was developed. The construction of the FV4211
coincided with the outset of the US XM-1 programme and, following
Anglo-American agreements on the reciprocal exchange of rese
details of Chobham armour were passed to the Americans. Trials in the
United States demonstrated the remark on afforded by
Chobhar
totypes being produced by C 1l Gene

Indeed, the M-1 Abrams was to he the first tank to be put into full pro-
duction with Chobham armour because the development of FV4211 was
terminated in 1972, This followed a decision taken by the governmenis
of Britain and the Federal Republic of Germany (FRG) to develop a
single design known as Future Main Baule Tank (FMBT) to u-leu'
Chieftain and Leopard 1 respectively. The concept of standar
within NATO was much espoused at this time and there were perceived
to be atractive economic benefits to be accrued from the sharing of
development costs. US/FRG MBT-70
programme had recently proved, joint ank programmes were fraught
with difficulties and so it proved once more. As joint discussions ged
over a wide gamut of options another war erupted in the Middle East
in October 1973 and once again the future of the tank was thrown
into doubt.

Fighting on a scale un:
in men and machines wer
with many of the Israeli los:
b forces of Sagge

rch,

rmour and it was

il Motors,

ation

However, as the abortive

=en since World War 2, heavy casualties both
suffered by auackers and defenders alike
s being attributed to the widespread use by
ii-tank guided missiles and the profligate

The first tank to carry the revelu-
tionary new protection that came
1o be known as Chobham armour
was the FV4211. Using mainly
Chieftain Mark 5 components, it
was designed and built in the
remarkably short time of ten
months and two weeks (the
designers had hoped to beat the
fastest development cycle of a
British tank hitherto; that being
Churchill at ten months and one
week). The FV4211 was a truly
Innotative design featuring a
welded and fabricated hull and
turret shell made of aluminium
plat tead of the costly
castings for the Chieftain. As
these parts constituted only &
per cont of the total vehicle cost,
they were expendable and,
during refit, all the other com-
ponents, once refurbished, such
as the powerplant, fire control
system and Chobham armour
envelopa could be installed on
another shell. However, such a
radical concept was not pursued
although its influsnce on the
XM-1 programme was
significant.(MOD)




A rare photograph shows one of
the Concept Test Rigs devised
and trialied during the Anglo-
German FMBT (Future Main
Battie Tank] programme of the
1870s. The design incorporated
several standard Chieftain
assemblies such as the
Horstmann suspension and the
L-60 powerplant although the
ongine compartment was con-
figured to take either & British or
a German powerpack. With
Chabham armour protecting the
frontal aspect, the semi-fixed
120mm main armament was
aimed by slewing the vehicle
through a hydraulic steering
system; the gun only moving in
elevation. Because of its configu-
ration and the nature of the
bilateral programme, the vehicle
was known as Jagdchieftain.
(Colonel John Gillman OBE)

deployment of RPG weapons among their infantry. In fact, less than a
tenth of Isracli tanks destroyed in battle had been due to missiles and
maost of these occurred during the first Israeli counter-attacks against the
Egyptian incursion across the Suez Canal when Israeli tank crews
employed cavalier tactics without sufficient infantry support. However,
this fact did not emerge until long after the war following lengthy analysis
of Israeli tank losses, There was no doubt, however, that there had been
some serious shortcomings in the Western tanks employed by the Israelis
not least of which was their capacity to sustain battle damage and continue
fighting; an attribute now termed “survivability”.

During the October War, the Israeli Army was mainly equipped with

an M-48 and M-60 tanks in the Sinai Desert against the Egyptians,
while on the Golan Heights against the Syrians and Iragis it used the
British Cenwrion which had been extensively reworked to accom-
modate the Continental diesel engine of the M-60 with its dependable
performance and reduced fire risks. All these tanks shared the same
main armament in the wellproven British designed L7/M68 105mm
gun. The nature of the fighting for the Israelis differed dramatically
between the defensive battles conducted in the close terrain of the
Golan to the offensive operations in the wide open desert of the
with, at the outset of the war, a lack of customary air superiority.

Invidious comparisons have been drawn between the American and
British designs but the M-60 did suffer some signific losses with high
crew casualties due to two major factors. The first was the use of a
hyd ‘h necessitated high pressure the
crew compartment, If these lines were ruptured when the tank was hit, a
highly inflammable mist was sprayed around inside the tank causing
ible burns to the crews should it ignite. The second was the practice
ing ammunition in the turret bustle. Since
y of hits occurred in the wrret, the
m was often penetrated resulting
catastrophic fires. These were lessons learned
long ago by the British and the Centurion had an
tric turret traverse, even though this meant a
more cramped turret and slower raverse, and all
combustible ammunition was stowed in the hull
below the level of the wr a practice followed
by Chieftain.

For these reasons, British designers felt vin-
dicated in their design philosophy. The Germans
however were less happy since Leopard 1 shared
an ammunition stowage lavout and wrret traverse
system similar to the M-60 but with even less
armour protection. A replacement was deemed a
priority by the Bundeswehr and it accelerated the
development of prototypes of a design that had
been formulated following the demise of MBT-70; subsequently to
emerge as Leopard 2. However the design study for FMBT continued in
Bri 1y with many interesting and innovative concepts,
both conventional and unconventional, being addressed. Eventually the
1dy established the requ 1ent for a conventional four man tank with
a wrret but no agreement could be reached on the timescale for the

Americ
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introduction of FMBT nor on the vexed question of work sharing, in par-
ticular the division of work to s s for foreign
customers such as the Iranians, The project was terminated by mutual
agreement in 1977,

In the me . a furthe jor order for Chieftain had been
received from the Imperial Iranian Army (IIA) in December 1974, The
contract provided for the supply of 1200 Chi of an improved
ion o be called Iran (Lion of Persia); the Ministry of Defence
gave the programme the series designation FV4030. In particular the IIA
sought improvements in reliability and power output over the trou-
blesome 160 engine of Chieftain. The design of a new engine was
undertaken by Rolls Royce in conjunction with David Brown (
Industries for the smission, combined into a single pow-
erpack assembly, Its proposed configuration how e for
the existing Chieftain hull so a new vehicle had w be developed w0
accommodate it

The design was based on that of FV4211 but with ( “hobham armour
mounted on a steel turret and hull; an L11 120mm rmament with
the Improved Fire Control System then being inroduced into the
British Army and a hydropneumatic suspension system produced by
Dunlop. Pending the full development of these feawures, pri (Kllltll(:ll
continued of a basic Chieftai n spece
ifications with an auton sed mine protection and
extra fuel capacity under the designation Mark 5/3(F) or FV4030/1.
The first of a batch of 150 was completed in July 1976, Stage two of the
FV4030 project was esse ly a Chieftain Mark 5/5(F) with a revised
rear hull o accommaodate the new powerpack. The first three prototypes
of FV4030/2 were completed by the beginning of 1977 and it was

production orde

n

wer

Omatic i

Was too

modified to meet the 1

The MBT-80 was a tank of
conventicnal configuration with a
fully-rotating turret and a four-
man crew. The photograph
depicts the anly remaining
axample of the MBT-80
programme which is now at the
Tank Museum at Bavington. It
features an early research turret
mounted on a test rig hull. Of
particular note is the offset high
pressure 120mm rifled gun to
allow more room for the gunner
and the sophisticated fire control
systom which was an early
example of what is now termed
the ‘Hunter-Killer' type with
pancramic sights and thermal
imaging. In the event, MBT-80
was an over-ambitious project
which ran seriously over budget
and it was cancelled in 1978,
{The Tank Museum)




demonstrated  to  the
Iranians in March under
the name Shir Iran 1.
Problems with  the
steering units of the TN-37
transmission delayed
volume production of Shir
Iran 1 as well as devel-
opment trials of the full
specification Shir Iran 2 or
FV4030/3, prototypes of
which were running during
1977, Production of Shir 1
(the name now

had

changed) got underway in

1978, with that of Shir 2 being scheduled to start in April 1979, but the
fall of the Shah of Iran precipitated the cancellation of the complete
cor in February 1979. Fortunately, the Royal Jordanian Army
adopted the FV4030,/2 d placed an order for 274
in November of that year with deliveries beginning in 1981,

After the collapse of the Anglo-German FMBT project in 1977,
Britain was obliged to seek a new solution to Chiefiain’s replaceme
Consideration was given to the purchase of an MBT from another
country; the wo foreign contenders being the XM-1 and,
Leopard 2. Both tanks were due to enter service in the next few years and
the purchase of either would have much enhanced lardisati

the Khalid MBT

onically,

The final model of FV4030
developed for the Imperial
Iranian Army was the Shir lran 2,
subsequently known as Shir 2,
which was the first to feature the
Hydrogas suspension system.
One of the reasons for the
demise of the FV4211 and the
development of FV4030 was the
Insistence of the IIA on an
all-steal tank, because of the
problems of stress corrosion

within NATO. However, as the in-service date requirement for
Chieftain's successor was not until the late *80s, it was felt that both
designs would be several years old by then and on this basis neither tank
would have fully met the needs of the British Army. Similarly, con-
sideration was given to the purchase of Shir 2, at that time at
advanced stage of design, as it was attractive for political and economic
reasons as well as enjoying significant commonality with Chiel
o simplify waining.  Ags like Leopard 2 and XM-1,
Shir 2 was being produced to an earlier technological standard and,
despite its use of Chobham armour and other technical advances, it did
not meet the longer term operational requirements, particularly in
ards to its fire control syster
development began of a new tank project des-
ignated MBT-80. Drawing on the Anglo-German programme it was to be
a tank of conventional turreted design carrying a four man crew.
Concept studies addressed the three fundamental areas of MBT design -
firepower, protection and mobility. The choice of a main armament
proved to be a particularly difficult one between the German 120mm
smooth bore gun or a further development of the well proven British
120mm rifled gun. The latter was chosen because of its perceived
advantages of being able to fire a greater variety of ammunition natures.
In particular it would be able to fire-both fin-stabilised and spin-stabilised
ammunition, thus allowing more flexibility in defeating the new types of
arrays then being introduced as well as provide fir

with the superior high explosive capability of the

HESH round.

eracking with
aluminium armour. (MOD])
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The tank was to be built with Chobham armour but with increased
protection against top and bottom attack. As to mobility, the stated
requi Was a | r-to-weight ratio of approximately 27bhp,/t for a
vehicle of 55 tonnes which predicated an engine of 1500hp. The choice
of engine was narrowed to two options: a 1500hp version of the Rolls
Royce CV12 TCA diesel and the Avea Lycoming AGT-1500 gas turbine as
fitted in the XM-1 Abrams. There was an influential school of thought
that favoured the gas mrbine so no final decision had been made when
the MBTS80 entered the project definition phase in September 1978
which was to last approximately two years. A decision concerning the pow-
erplant was due in mid-1979 with the project entering full development
by 1981. Development Pprototypes were to appear mund dbOLIl 1983-1984
with a design cutoff date in 1985 followed by defi devel
madels the following vear. The inservice date of MBT-80 re; mained “in
the late ‘80s".

Even by this timescale it was apparent that the British Army would not
field an MBT with Chobham armour until almost 20 years afier the
appearance of FV4211. However, during 1979 it became evident that
MBT-80 was unlikely to enter service until the 1990s and the ¢
costs of development were proving considerable. the Soviet Union
producing increasingly capable tanks such as the T-64/72 at the rate of
over 2000 a year, a new tank for the British Army became evermore
urgent. Accordingly, in September 1979 it was decided w introduce a
limited number of FV4030/3 models adapted to suit British Army re-
quirements but without major modifications so as to speed development
and production with minimal additional costs. As a result the MBT-80
programme was cancelled but a research programme continued to
identify an eventual replacement for Chieftain,

The new tank was to be called (‘ha!]r‘ngcr and an order was placed for
243, sufficient to equip four ar her with training
and reserve vehicles. Between 1980 and 1981, seven prototype
Challengers were built which underwent extensive trials at MVEE and
with the Armoured Trials and Development Unit (ATDU) at Bovington.
As part of the accel 1 develog prog more than
100,000kms of automotive running were completed o assess the relia-
bility, availability, maintainability and durability aspects, or RAM-D as it
was then termed. Initial automotive user trials of wo prototypes (V4C1
and V4CG2) by ATDU were begun in January 1981 but were soon stopped
because of recurring failures of the T\%? gearbox. After ﬂl(’d"lL.ll.lUll'k
ATDU resumed ive testing in D with an add I two
prototypes (VAC5 and V4C6) in what became known as “The 7-Pack Trial'.

Throughout 1982 development continued and the problems asso-
ciated with the clutch design and the hydrostatic steering units were
addressed by the two companies involved, David Brown Gear Industries
and Commercial Hydraulics. Further automaotive trails demonstrated
that the hydrogas suspension provided excellent crosscountry per-
formance and high reliability. In October 1982 Exercise Challenger
Trophy 2 was conducted by ATDU on Salisbury Plain involving four

1 The decision 1o cal B raw MBT Cralienger shawed this had
mmMMmmwmmmmmmmwmmMWQ Dumm
Both tanks share the design imitation of a rarrow inbernal mantiet for the main aemamaen which is fot onduche 1o
‘consistent high accuracy.
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prototypes on a four-day battlefield exercise. The
tanks performed very well and, although
Challenger’s nominal top speed is 56kph, it reg-
ularly exceeded 70kph across the plain.
Challenger was accepted for service with the
British Army by the General Staff on 14 December
1982 with certain provisos, namely:-

Proven solutions had to be found for the
problems associated with the following aspects of
Challenger -

1. Main engine generator drive

2. Neodymium YAG Tank Laser Sight
3. Tools and Test Equipment

4, TN37 Gearbox

5. Fightability

6. No 79 Sight

7. Scale of major assembly spares

The first regiment to be issued with Challenger was The Royal
Hussars which received their first one on 12 April 1983.

ABOVE The first production
model Challenger was delivered
to the British Army on 16 March
1983 during a ceremony at the
Royal Ordnance Factory Leeds.
Although this vehicle has the
armoured barbette for TOGS on
the turret side, TOGS was still
under development so this is a
Challenger Mark 1. Once TOGS
was installed the tank became a
Mark 2. (MOD)




RIGHT The gunner's position in a
Challenger 1 ks to the right of
the gun breach and forward of
the tank commander - note the
TOGS viewing screen in the
centre of the photograph.

BOTTOM RIGHT A view of the
commander's pesition shows the
plethora of electronic boxes and
gadgets that comprises the fire
control and turret systems of
Challenger. (GRL)

LEFT The first regiment to be
equipped with Challenger was
The Royal Hussars from April
1983, Challenger has a conven-
tional layout with the driver
located centrally in the hull

front. The driver and commander
are seated on the right hand side
of the turret with the loader to
the left of the breech. The

British Army remains convinced
of the efficacy of the four-man
crow to sustain the 24-hour
battle. (Soldier Magazine]

CHALLENGER
TECHNICAL DESCRIPTION

Driver's compartment
Challenger is a logical development of the Chieftain MBT with sub-
stantial advances in the areas of
latter be
Challenger is conventional w
sub-divided with the dri
fighting compartment p
Access to the driver's pos

OUr Protec and mobility, the
of its prede The layour of
h the hull of welded construction being
's compartment at the front, the wrret and

the main def

ion is through a hatch in the glac
driver reclines when closed down and is |J|u\illu1 wi
periscope situated bel
linked steering lev

Bira
s positioned unde

s 1o each side. nd accelerator pedals are

fit foot. The spudmm ter

the right are the GUE (Generator Unit Engine) and eme rgency ge
controls (both difficult to get 10 when closed down) and, to their
the g selector which operates in a gate with six gear r:
plus neural. Two hull baueries are loc:

ige positions
*s left with




The first major exercise con-
ducted by The Royal Hussars as
a complete regiment with
Challenger was Exercise
Lionheart near Hildeshelm in
West Gormany in Septomber
1884. It is apparent that this is a
Challenger Mark 1 as the
stowage of kit on the turret front
would obscure the angle of view
of the TISH if TOGS was
installed. (MOD)

projectile racks above. ile racks are 1o
pannier above for the driver's personal

ng his seat the driver can move r

A further two batteries and projec
his right with a stows
equipment. By fully lowe
the fighting compartment.

Fighting compartment

I'he main armament of Challenger is the well proven L11A5 120mm rifled
gun as used on Chieftain, The gu ically operating
breech with a fume extractor midway along its length. It fires separated
ammunition, the charge being contained in a fully combustible bag ignited
v a “Tube Vent Electric’. The projectil we loaded by hand.
The charges are ignited by the electrically fired vent tbes; 14 of which
held in & magazine on the breech ring, Being a rifled gun, a wide range of
ammunition can be fired including APDST (L15A4); APFSDS-T ( 13
DS-T (L20A1); HESH (L31A7); HESH practice (L32A5); Smoke WP
(L34A2) and Canister (L35A1).

The commander is seated at the right rear of the wrret with the
gunner forward and slightly below him, The commander h
cupola with fixed unity periscopes providing all round vision
No.37 combined day/night sight giving the commander x10 and x1
unity vision by day and x4 vision by night. The cupola
independently of the turret and a 7.62mm L37A2 is mou
which can be cocked, elevated and fired from under

The gunner’s main sight is a periscopic Tank La ight No. 10 Mark 1
with a magnification of x1 and x10. The lase wgefinder is a Neodmium
Yag with an op ng range of 300 to 10,000 metres with the distance
being displayed in both the gunner’s and commander’s sights. These are
«d Sighting System (CSS). Designed by
Marconi Command and Control Systems, the €SS integrates information
om the laser rangefinder
with  that  of rarget
movement  and vehicle
e from sensors built
m and auto-
calculates  the
v of the mai
The gun and
then driven to the
correct position, the gun
being stabilised in both
axes, Since Challenger was
designed primarily 1o fight
prepared  positions
covering designated arcs of
fire  CSS8  signific
increases the probability of a
fir d hit against
argets, particularly
at long ranges. The system
also allows the gunner to
keep targets under close
observation while on the

has a semi-autom

integral with the Computer

into the sy

matically

from

ntly




move and then make final adjustments for firing at the short halt, the pre-
ferred method of ank engagements in the British Army. The tnk is also
equipped with the Muzzle Reference System which allows the gunner 1o
check any deviation in the gun barrel alignment with the sights and make
adjustments without leaving his positiop in the tank.

One of the major innovations of Challenger was the introduction of
TOGS - Thermal Observation and Gunnery System. The system enables
Challenger o detect, track and engage targets with equal facility by day
or night and, being completely passive, without betraying its own
ion. Itis also highly effective in adverse weather and barttlefield con-
ditions, such as mist and smoke. The TOGS system has two principal
elements - the Thermal Surveillance System (T55) and the Gunnery
Sighting System (GSS). The TSS comprises the actual thermal imaging
equipment of TOGS which picks out any object that radiates heat against
the difference in thermal characteristics of its background. Known as the
TISH or Thermal Imager Sensor Head, it is mounted within a servo
trunnion unit inside an armoured barbette on the exterior of the 1ank
wurret. With a dual field of view, the TISH provides a general surveillance
and vehicle navigation facility in wide angle and allows target recog-
nition and gun aiming in the narrow angle. The thermal radiation
detected by TISH is converted into electrical signals suitable for presen-
tation once they have passed through the Symbology Processing Unit or
SPU (pronounced ‘spew’) which is the control centre of TOGS. This
computer integrates data from multiple sources in the GSS and, in
essence, tums what would otherwise be a thermal camera inio a
gunsight. Positioned adjacent 1o the gunner's and commander’s stations,
both Individual Visual Display Units show identical information with
graticule, aiming marks and ballistic data generated on the thermal
picture for gunnery by either crewman with the commander havin
override facility,

Challenger is the first tank in British Army service to be fitted with
Chobham armour which gives it excellent protection against HEAT
warheads that make up the majority of antitank weapons on the bat-
tlefield. On Challenger the highest level of protection is provided on the
hull and turret fronts, giving immunity against the largest hollow charge
projectiles such as the Russian AT-4 Spigot which can penetrate 500mm
(20 inches) of conventional steel armour. The armour configuration also
gives high protection against kinetic energy rounds. According o US
sources, the protection over the frontal are of both Challenger and the
MIAl Abrams is equivalent to about 1000mm (40 it of steel
armour, While no Challengers were hit by heavy calibre weapons in the
Gulf War, seven MIAls suffered direct frontal hits from tank guns,
mainly from the 125mm main armament of T-72, but no penetrations or
crew casualties ensued .

Undoubtedly the most dramatic difference between C
Chieftain is the greatly enhanced mobi il agility despite
weight of 60 tonnes. Challenger has an integrated powerpack incorpo-
rating the engine, transmission and cooling group in a single assembly
which can be removed and replaced in under an hour. The powerpack
can also be run up on a wolley outside the vehicle for fault finding and
tuning. An auxiliary power unit or GUE, provides electrical power for
silent watch operation and 1o assist in main engine starting.

an




The main engine is a Perkins Engines (formerly Rolls Royee) Condor
V12 TCA diesel engine with a rated power of 895 kw (1200 bhp) at 2300
rpm. Exhaust gas turbocharging and charge air cooling devised by Garret-
AiRescarch are employed to maximise power output from a capacity of
26.1 litres giving Challenger a power-to-weight ratio of approximately 20
bhp/tonne. The engine is located at the front centre of the powerpack
compartment with the transmission bolted directly behind it

The transmission is the David Brown Vehicle Transmission (formerly
David Brown Gear Industries) TN37 epicyclic gearbox which allows gear
changes to be made while the gearbox is transmitting power. Four
forward and three reverse gears are provided with an automatic con-
troller selecting the optimum gear ratio. Incorporated into the TN37
transmission is the Commercial Hydraulics STN37 steer unit giving a
continuously variable output with hydrostatically ransmitted power. This
provides Challenger with an infinitely variable turning capability
including a neutral tum whereby the vehicle revolves about its centre,
Similarly, the main brakes which are of an oil immersed multi-plate type
are incorporated in the TN3T transmission.

Much of the impressive improvement in the crosscountry per-
formance of Challenger is due to the hydrogas suspension system which
provides progressive spring characteristics with highly efficient damping
and large wheel deflection resulting in a much improved vehicle ride
across all types of terrain. The total weight of the suspension system is 25
per cent less than the Horstmann bogie type of Chieftain and main-
tenance is considerably reduced. Being completely independent of each
other, the individual wheel stations are simple 1o replace; so avoiding the
vulnerability and complexity of coupled systems or those using torsion

bars which are notoriously difficult to repair following mine damage.

Challenger variants

CRARRY - Challenger Ar d Repair and R y Vehiele

During the woop wial conducted by The Royal Hussars in 1983, the
Chieftain ARRV proved incapable of supporting Challenger MBT ade-
quately. In 1984, the Ministry of Defence invited tenders for the
develog and of an ARRV based on the running gear
of Challenger. Competitive bids were submitted by Royal Ordnance
Leeds and Vickers Defence Systems (VDS). The lawer was awarded a
fixed price contract in June 1985 for the production of 30 vehicles. By
the use of newly acquired Computer Aided Design facilities and vears of
experience in the manufacture of Centurion and Chieftain ARVs,
Vickers completed the first CRARRV in August 1987 and the remaining
five of the pre-production models in December; a remarkably short
development cycle by any standards.

After intensive trials lasting for 14 months, the production run of 26
CRARRVs began in 1989 with four of the pre-production models being
subsequently refurbished to production standard 1o complete the initial
contract for 30 vehicles. Several features on the pre-production models,
such as the cradle to carry a spare CV12 powerpack over the engine
decks, had to be sacrificed 1o meet the weight and height restrictions of
bridges in Germany; a spare powerpack now being carried in a Warrior
Trailer as required. The CRARRV was accepted for service with the
British Army in June 1990 with a planned in-service date of May 1991 but




A Challenger 1 Mark 2 Cantrol
Tank of Ajax Squadron, 2 ATR,
moves down a track during an
exercise in West Germany. The
primary lens of the TISH Is
readily apparent with the TOGS
door epen. This Challenger Is
fitted with external fuel tanks at
the rear, first trialled in 1987, to
augment the tanks' range from
their bases to the Inner German
Border during times of crisis,
Moo}

this schedule was to be overtaken by events following the invasion of
by the Iraqi Army in August 1990,

nplies, the CRARRY can be used both for recovery
the field. The vehicle carries an extensive range
uipment, including welding and cutting equipment and air
tools, as well as an Adas AK6000 M8 hydraulic crane capable of lifiing a
complete Challenger powerpack. With its TN54 wransi
much improved manoewrability at low speeds and excellent mobility 1o
keep pace with Challenger formations, CRARRV has proved to be an
outstanding vehicle from the outset of its service with the British Army.
It is capable of towing AFVs of up 10 70 wnnes in weight at speeds of up
to 30 kph. A further advantage of CRARRV over other support vehicles
is that it has been designed to enable a significant amount of repair o
be undertaken on MBTs in the field. Such was its st n the Gulf War
that a subsequent order for 50 additional CRARRVs was placed with
Vickers Defence Systems, the last of which was delivered in early 1995,

CTT - Challenger Training Tank
In February 1988, the Ministry of Defence placed an order with Vickers
Defence Systems for the supply of 17 Challenger Training Tanks. In a
fixed price conract valued £18m, these were the first purpose
designed training tanks procured by the British Army. As approximately
60 per cent of the total cost of a modern MBT comprises the wrret
systems, particularly the fire control system, a specialised training vehicle
miak: sense and such a vehicle has been commonplace in
European armies for many ye Delivery of the 17 CTTs was made
during 1990 and they entered s in 1991. They are used for driver
and maintenance training by both the Royal Armoured Corps and the
Royal Electrical and Mech Al Engine
There have been several private venture weapons systems mounted on
the Challenger hull such as the Marconi Marksman twin 35mm

CConon
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anti-aircraft gun wrret and the Royal Ordnance GBT 155mm howitzer
turret. Future variants of Challenger for the British Army may include a
Beach Armoured Recovery Vehicle (BARV) as well as a bridgelayer and
combat engineer versions to replace Chieftain AVLE (Armoured Vehicle
Launched Bridge) and Chieftain AVRE (Armoured Vehicle Royal
Engineers) once Challenger 2 is in widespread service.

CANADIAN ARMY TROPHY 1987

By May 1985, The Royal Hussars were fully equipped with Challenger.
Meanwhile, the second armoured regiment to be converted to the new
MBT, 2 Royal Tank Regiment (2 RTR), received its first Challenger in
late 1984. The next two armoured regiments scheduled to be converted
were the 17th/21st Lancers (17/21L) and the Queen's Royal Irish
Hussars (QRIH). In June 1984, the Ministry of Defence placed an order
for an additional 64 Challengers which was sul it to equip a fifth
armoured regiment in BAOR.

Deespite its recent introduction into service there were reservations in
certain quarters about Challenger concerning that most important
aspect of an MBT - its fire control system which was almost identical 1o
that of Chieftain, itself based on early 1960s technology. Inevitably com-
parisons were drawn with other MBTs then in full scale service such as
the M1 Abrams and Leopard 2. This was confirmed following the
Canadian Army Trophy of 1985 or CAT '85. Open to all member nations
of NATO in the Central Region, the competition was intended to
improve the overall standard of tank gunnery within the alliance.
However, over the years, it had assumed the character more of a gladia-
torial contest with unhappy connotations of national superiority;
notwithstanding the commercial kudos attached to the brand of MBT
winning the competition.

Unfortunately for the British Army, The Royal Scots Dragoon Guards
mounted in Chicftain came last in the CAT ‘85 competition. Widely
regarded as one of the most proficient armoured regiments within the
Royal Armoured Corps, the SCOTS DG were longstanding users of
Chieftain and had come second in CAT ‘88, The result was all the more
disappointing as they were firing on home territory at the Hohne
Ranges. There were no doubts in the minds of the SCOTS DG where the
problems lay and that improvements had o be made to the fire control

1:76 scale side view drawing of a
Rhino CRAARV. (Tim Neate)
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system to improve engagement times as well as providing more extensive
technical support for the competition. They also recommended that a
regiment be selected as soon as possible for the next CAT and that the
crews be drawn from across the regiment rather than a single squadron.

In fact, the latter had been addressed when, based on excellent
sults achieved in 1984, 2nd Royal Tank Regiment (2 RTR) was
chosen to represent 1{BR) Corps for CAT ‘87 in time to witness CAT 85,
2 RTR were thus uwumn and de

for the
ief of the
T directed that Challenger be fielded for the next compe-
tition. The inherent limitations of Challenge
the overall aim was one of damage limitation in the full knowledge tha
Challenger could not be expected to win but hopefully would |
among the weaker M1 <I|I(| Leopard 2 platoons. Throughout 1986,
RIR g g towards the objectives of CAT ‘87 and the
annual Iumg i used to select competition crews from the
regiment. They were also able o influence timely decisior ecting
equipment en - ssary for CAT ‘87 including
early procurement of the Improved Computerised ¢ ghting System
(1CS8); albeit in prototype form, which in prelimi s had sug-
gested that engagement times could be halved compared with [FCS,
Following CAT ‘85, the Committee of Control ag; wied to
climinate the gladiatorial aspects of the compet 1wd the partici-
pating nations were asked 1o submit proposals to this end. After much
discussion and horse trading, a revised set of rules was promulgated in
uy 1986; however the rules ;

ng performance would
sh Army and its equipment, the then €

prn stige of the B

neral S

sl\

ts deemed nec

Iso decreed that each nation must
select its entrant from one of two units decided by a random draw held
ten weeks before the competition.

This produced a considerable problem Inl the British Army as its
options for the second regiment were ¢ limited. Of the 13
armoured re equipped with 1‘..|1I-\1l.dll1 which ruled
them out while two (17/21L and QRIH) were converting to Challenger

The Challenger Armoured Repair
and Recovery Vehicle is manned
by members of the Royal
Electrical and Mechanical
Engineors. It is operated by o
crew of three and can carry up
to four additional crew or
passengers. CRARRV is the first
AFV to be developed and manu-
factured by a private contractor
since World War 2. It is also the
first to be produced as a fixed-
price contract. (MOD)
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Camouflaged in the charac-
teristic yellow and green
disruptive stripes of OPFOR
(Oppesing Forces) vehicles, a
CRARRV prepares to tow a
Chisftain of 1 RTR during
Exercise Phantom Bugle on
Salisbury Plain In June 1995,
CRARRV has a multi-purpose
Blade which can operate as an
warth anchor, dozer blade or
stabiliser for the hydraulically-
operated crane, with all controls
under armour and is equipped
with a hydraulically-driven
double capstan winch and an
independent auxillary winch,
[Tim Neate]

but neither had TOGS, which was considered vital for target acquisition
at Grafenwohr with its heated target displays where CAT ‘87 was 1o be
held. The only other contender was The Royal Hussars who had a
squadron fitted with TOGS and had the further advantage of be g co-
located with 2 RTR. Howe he Royal Huss:
1986 to BATUS in Canada which en 1 back to Ch
when they should be training on Challenger,/ TOGS for CAT,
Meanwhile, 22 Challenger MBTs with TOGS (36KAZ26-44) were
specially prepared 1o provide each contending squadron with new tanks
built to exacting quality assurance standards. These were diverted from
the production line resulting in de to those regiments converting to
Challenger. They also incorporated several modifications fitted solely for
CAT. Besides the 1CSS, these included a finely ned Tank Laser Sight; a
Chase modified loader's firing guard?® a less cluttered graticule in the
gunner’s sight, a revised loading mecha n alternative com-

were committed in

tion and reduce engagement tim

The ly prepared by the end of October 1986 but
because of their autumn comm
(Badger Squadron of 2 RTR and B Squadron of The Royal Hussars) was
able to take up the offer of wo days i m on the compe
range at Grafenwohr before it was placed in quarantine on 1 January
1987, Severe weather during Februar y and March restricted training
further. On the 1 April the final entrant was chosen when The Royal
Hussars were drawn out of the hat, F: tefully being the most disad-
vantaged of the two regiments, the best laid plans made in the wake of
CAT "85 were completely undermined.

Following the selection of The Royal Hussars, all training resources
were concentrated on B Squadron who set up pe Nt camp on
Battlerun 9 at Hohne. This was laid out to represent the competition
range but without any knowledge as to how the the actual com-
petition were to be presented. With increasing y
complexities of [CSS, some respectable results were achieved. Thus,
when crews deployed to Grafenwohr for a ‘mini-CAT competition on a

2 Narrwd afier Eha person wha designed it - 55g1 Charfie Chase of 41Tt Rayal Dragoon Guards, - the Chase
the gun bresch g the kasder's firing guard which speeded Lp the loading
procedurs. Mwnm:ml.ﬂhﬂlmmhmlommm



Tha first purpose-built driver
training tank for the British Army
was completed and delivered by
Vickers Defence Systems in
1990. The 17 Challenger Tralning
Tanks or CTT provide realistic
yot cost effective driver and
maintenance training for bath
the Royal Armoured Corps and
the Royal Electrical and
Mechanical Engineers. {Simon
Dunstan]

1:76 scale side view drawing of &
Challenger Training Tank. (Tim
Meate]

ze in May, they compared favourably with the eventual
in the M1 and the Canadians in the Leopard CAL It
was at this stage that B Squadron, following the example of other teams,
enlisted the services of an acclaimed sports psychologist 1o help preg
the crews for CAT *87. Imperceptibly, the original directive of the CGS
of damage limitation was being forgotten. Under the wmielage of the
sports psychologist, the ethos of winning became pa
1 exclusive elitism emerge rong the competition crews who now
lopted colourful cravats and badges while messing separately from
support personnel. Withir ort time, Hohne witnessed the spectacle
of British tank crews humming mantras and dropping ping pong balls
onto each other's stomachs o enhance inner awarencss,

On 5 June, B Squadron of The Roval Hussars deploved from
Fallingbostel to Grafenwohr; a distance of some 700 kms. The compe-
tition lasted from 15-19 June with each team being required o make three
bauleruns; one for each woop or platoon. The run consisted of three
bounds with firing taking place while static on these and on the move
1 800 and 2000 metres, A
ual tank accuracy and the
n and allocation of targets. The objective was to hit the

amount and with it

between them. Targets were at ranges betw
successful engagement depended on ind
rapid acquis
imum number of targets but, with almost equal points being awarded
for time of engagement, a very high premium was placed on speed.

ach

gun mim ion.  The

th tank troop was
required o hit 24 targets
with main armament and
knock down 60 falling
plates arranged in groups
of ten; for four tank
platoons it was 32 targets

and 80 falling plates which
statistically  is  marginally
more difficult. A theoretical
maximum of 22,600 points
could be scored by each

troop or platoon based upon




A Challengor 1 Mark 2 of 2nd
Royal Tank Regiment moves off
©n & ‘battle run' on the tank
gunnery ranges at Hohne during
1980, With a high reputation for
gunnery, 2 ATR failed the cut for
CAT ‘87 which was to have far
reaching ramifications to the
tfuture of Challenger. Here, the
L11AS 120mm with its thermal
shroud is shown to advantage.
{Moo)

the targets hit, the time required and a bonus for unexpended ammunition.

Analysis of the performance of The Royal Hussars during i g
demonstrated that, in their modified Challengers, erews had the poten-
tiality to achieve 22 hits out of 24 in a mean time of about 14 seconds o
achieve scores of between 16,500 and 17,500; exactly what was required
for the aim of damage limitation. Onece again luck did not favour the
British as The Royal Hussars were chosen to fire on the opening run of
the competition with no knowledge of the course, whereas all I|1l' other
ms were allowed to watch and assess the targ Their
and their third on Friday - the final
day of the competition. It was decided that 3rd Troop should open the
batting followed by 1st Troop on Wednesday, considered to be the
weakest in the squadron, and 2nd Troop, who had shown the strongest
performance, on Friday,

In the event consistent with the pre-
dictions and, by firing methodically and : ely, 22 out of 24
argets were hit at an average time of 13.64 seconds giving a perfectly
satisfactory score of 16,606, However, th anical
problems with the presentation of some of the targets and 3rd Troop were
offered a re-run on condition they sacrificed their original score, Having
got a feel for the range, the squadron leader believed the
on a re-run although it would not take place until late on Wednesday. This
meant that in effect Ist Troop was 1o open the g which put them
under able pressure as the Abrams and Leopard 2 teams
achieved increasingly impressive scors

Unfortunately so it proved on the Wedn y when accuracy was
sacrificed for speed and, although 1st Troop achieved the fastest avers
engagement times of the four British runs at 11.7 seconds, seven targets
were missed. With the troop communications being broadeast over the
public address system, it became apparent that troop control had failed
- one commander urging his crew to be faster immediately after a suc-
il three  second
—] engage !t With a
mediocre score of 14,306 by
Ist Troop, Srd Troop tried
to better its performance of
Monday but to no avail.
Again speed was the
of accuracy causing too
many errors of I3
18 targets were hit as
ainst 22 on their previous
run, giving a score of
14.260 - the lowest in the
competition so

By Friday, The Royal
Hussars were lying at the
bottom of the score sheet h\'
a wide m
the last
redeem ves,  2nd
Troop was therefore under

try and terrai

second run was to be on Wednesd

Srd Troop's first run was

had been meck

ould do be

consider
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and only




intense pressure. All began well but during the move from the first bound
disaster struck. The loader in the troop leader’s tank, having put a projectile
into the breech, had to deal with a broken belt on the coaxial machine gun
during firing on the move. Having tried but failed to resolve this problem he
returned to the breech when the vent tube magazine fell off. By the tme he
had fixed this he was confused and loaded a second projectile, jamming the
breech - such are the disadvantages of three piece ammunition. Despite

hitting 19 targets out of 24, 3rd Troop could only achieve a meagre score of

13,673.

When compared with the winning team’s score of 20,490, which inci-
dentally is the highest ever in a CAT competition, the result was dismal.
Beside himself with rage, the C-in-C BAOR departed in his helicopter. His
entourage followed. By lunchtime, the highest ranking British officer
remaining was a subaltern

With its TISH clearly visible, a
Challenger 1 Mark 2 kicks up the
dust as it advances over the
patched prairies at BATUS in
Canada. The major shortcoming
of TOGS on Challenger 1 is the
problem of maintaining precise
mechanical alignment of the
TISH in its side-mounted
barbette with the main
armament. It is apparent how the
vehicle's callsign on the side
plates becomes totally obscured
in such conditions. (MOD)

of The Blues and Royals
tasked with public relations
- not an enviable task in the
circumstances. As for The

Percentage of Rounds that were Hits
by Vehicle Type

] Flogeai shasnsele ] LEO 2 LEO 1 M60
oyal Hussars themselves, | 1085 7565 70180 6486 605
they were completely dev- 1987 9400  92.00 85,00 NA

astated but to their credit
none blamed the tank itsell.

Average Kill 'Times by Vehicle Type

CHIEF/CHALLENGER
61.04
75.00

Within weeks, not a single i M1 LEO 2 LEO 1 M60
troop leader in the CAT :gg? ;C;.gs ;162?‘ 1?‘?{2} e

team remained in  the
British Army.

14.10

CHIEF/CHALLENGER
13.00
12.61




The table on the previous page shows the relative performance of the
contending MBTs at CAT “85 and ‘87.

These figures, however, do not fully reveal the complete superiority
in the competition of those tanks equipped with a commander’s
panoramic sight and gunner’s stabilised sight over those without when
firing on the move; Abrams and Leopard 2 being twice as probable to hit
atargetat 88.5 per cent as against 43.5 per cent for Challenger. The 1CSS
fitted to the CAT modified Challengers incorporated an Independent
Aiming Mark in the gunner’s sight which attempted to replicate the
ceffect but was not nearly as efficient as true stabilisation. This and a host
of other factors touched on in this account militated against Challenger
being able to shine during the CAT competition.

[tis a measure of the success of the NATO alliance in maintaining the
peace for over 40 years that the Canadian Army Trophy assumed such
importance and came to he regarded as a valid operational test.
Thankfully, there had been no wars to measure the relative effectiveness
of all the current generation of MBTs but no manufacturer was slow to
trumpet the success of his product following a CAT competition. The
ever escalating cost of military equipments has made foreign sales a
necessity in any weapons procurement programme. Despite vigorous
sales campaigns in the Middle East in 1983, 1985 and again in 1987, the
latter coinciding with CAT 87, there have been no foreign purchases
of Challenger.

During the preparations for CAT ‘87, a total of 6,585 rounds of DS/ T
120mm ammunition was expended at a cost of approximately £1.9m
($2.9m). Competition crews each fired in excess of 500 rounds during

training which was well beyond the 134 permitted by the rules, but the
stakes were high and the cost represents approximately the price of one
MBT: money well spent if foreign sales had ensued. As to the rules of the
competition, each nation interprets them as they will; whether it be the
grizzled gunnery instructor who appears in the turret of a young con-

A Challenger 1 Mark 2 of B
Squadron, The Royal Scots
Dragoon Guards, surges over an
earth rampart on the Sennelager
training area in West Germany in
1989. In the same year during
Exercise White Rhino, German
farmers tried to block the
passage of tanks with similar
barriers to disrupt military
exercises as the Green
movement became more
prevalent. To 60 tonnes of
Challenger at speed they

proved to be of little
impediment but a year later, in
the face of Iraqgi defensive
berms, the need to protect the
lower hull front from short range
anti-armour weapons as the
tanks negotiated such

obstacles led to the introduction
of Explosive Reactive Armour on
the toe and glacis plate of
Challenger. (MOD)




A group of Challenger 15 shelter
in a fold in the ground on the
wide open prairie at BATUS in
Canada - those of 18t Armoured
Squadron (white fume extractors
and white stripes on rear
bazooka plates) are at ‘check
fire’ with their main armaments
fully elevated while the one at
full depression is checking the
Muzzie Bore Sight. In the fore-
ground is & Challenger 1 of 2nd

script crew or those who surreptitiously video the targets and layout of
the competition range after it has been placed in quarantine in order to
reprogramme the tank gunnery simulators for their teams. Be thar as it
may, no amount of splenetic apologia in the letters column of The Daily
Telegraph could escape the fact that the complexity and poor ergonomics
of the twrret system of Challenger led to unsatisfactory human
performance on the day.

CHALLENGER TO CHALLENGER 2

At the beginning of 1987, it was still the intention of the British Army o
retain a mixed fleet of some 1200 Chieftain and Challenger MBTs until
the wrn of the century when it was anticipated they would be superseded
by yet another Anglo-German collaborative venture which was begun in
the early 1980s. This project, known as the ‘FMBT 20007, was based on
the prospect that both countries would need to replace their current
designs at about the same time. Development centred on a new tech-
nology tank gun using either solid or liquid propellant, and even more
advanced technologies such as an electro-magnetic rail gun were being
addressed. However, it became evident that a liquid propellant gun
could not be fitted 1o a tank by the vear 2000,

Even before it 1 service, the li of Chall s fire
control system and the need to modernise its turret systems had been
recognised. Accordingly, a series of extensive modifications had been set
in hand which was known as CHIP or the Chieftain/Challenger
Improvement Programme. The development of a new high pressure
120mm rifled gun, the XL-30, and high performance ammunition,
including Depleted Uranium (DU) penetrators, was also progressing
under the designation CHARM or Chiefiain/Challenger Ar




‘With the essential brew of tea

ta hand, the commander of a
Challenger 1 Mark 3 of 2 Troop,
B Squadron, The Gueen's Royal
Hussars, directs his driver to a
new fire position during Exercise
First Crusade on Salisbury Plain
in October 1995, The Mark 3
variant has a revised internal
lmyout and armoured charge bins
for greater protection of the two-
piece ammunition propellant. As
the final production model, 156
Challenger 1 Mark 3s were built
with the last deliveries to the
British Army being mado In 1990,
(Simon Dunstan)

Originally both pr
Challenger, although it was realised that r
was inc u‘.mn;{lx rldu in
this reason
known as Stillbre
fighting capabili

However, the success of the plan for a CHIP/CHARM improved
Chieftain to soldier on through the *90s depended on it being replaced
by a new tank before the year 2000 but this now highly unlikely. It
was at this stage that Vickers Defence Systems which had recently
cquired the former Royal Ordnance factory at Leeds with its excess
manufacturing capability offered 10 build a replacement for Chieft:
on the basis of a fixed price contract; the design being essentially the
combination of allenger hull and awtomotives with the turret of the
Vic 'k 7 private venture export model MBT. The new model was
somewhat confusingly designated Challenger 2 M 2,

It was against this background that Challenger shortly aftery
entered CAT 87 when it was seen to perform even worse than Chiefiai
Not only was the Royal Armoured Corps (RAC) shown in a poor light by
it also raised doubts about its operational efficiency and the efficacy nl'
equipment. In the immediate aftermath, seve ior officers witl
the RAC tendered their re ons but these were refused pending a
detailed analysis of € during CAT '87. A formal inquiry was
convened at the RAC Gunnery Wing at Hohne on 9 July which examined
every aspect of crew and tank performance. Its report found that there
had been many reasons for the failures during CAT ‘87 including
mistaken selection procedures for the competition tearn
1g commitments for British armoured regiments as against other
opposing teams who in most cases most exclusively Iur CAT for
seven months or more; the totally inadequate provi
lators and coaching aids; the of troop with only three tanks proved 1o

wining Chieftain into the ‘905
© of the improvements in Soviet tanks. For
n separately underwent
and was fitted with TOGS to give it a true night-

the extensive
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be disadvantageous psycho-
logically and the use of
prototype  equipment for
the  competition
deemed to be a mistake,
both with the Improved
Computerised

was

Sighting

cation commander’s sight
which compromised obser-
vation of the fall of shot
most of these
were peripheral and the
report concluded that the
fundamental cause of the persistently disappoi
complexity, poor ergonomics and susceptibility to failure of the wrret
systems of Challenger and Chieftain, compounded by the use of three-
piece ammunition leading o human error. This placed Bri
under far great
load which was exacerbated by the deplorable lack of simulators.

The outcome of the comp m was known in the highest political
circles and leading questions were being asked about British tank pro-
curement procedures. The concerns in government led to various
demonstrations of Challenger together with Abrams and Leopard 2
which proved irrefutably that it was seriously deficient when firing on the
move against moving targets. With the prospect of any future main baule
g advanced technology receding well ino the
3 s decided that a replacement for Chieftain had to be
pursued separately and as quickly as possible. Accordingly, a paper was
prepared for pment Policy Committee of the Ministry of
Defence outlining the options available for a replaces
These included the current Challenger; the Vickers Defence Systems
proposed llenger 2 Mark 2 together with a Mid-Life Improve
Programme for the existing Challenger fleet and two foreign options which
were improved versions of the Abrams M1Al and Leopard 2.

In November 1987, the

Howeve

21st

Cent

¢ of

nent for Chiefiain,

V5 - the fifth Challenger 2
prototype churns through the
mud during a demonstration
before the Defence Minister of
‘Saudi Arabia on Salisbury Plain
in 1893, This model features
TECs or Thermal Exhaust Cowls
which are a wartime fitting to
reduce the tank's thermal
signature. (MOD}

In the aftermath of the Gulf War
of 1991, Challenger 2 was pre-
sented to various Middle Eastern
armies leading to the purchase
of 18 Challenger 2 MBTs, four
CRAAVs and two Driver Training
Tanks by Oman in 1993, Below
the registration number 065P9S,
this Challenger 2 prototype bears
the Arabic Inscription 'Desert
Defonder'.[Dennis Lunn MBE)

Equipment Procuremer
Committee endorsed

Staft Requirement (Land)

4026 for the Chieft
repl: went progi
This began with a pr
liminary assessment of the
formal proposal by Vickers
Defence for its
Challenger 2 Mark 2, which
for the sake of simplicity
the Mi of Defence
led lenger 2 while
the existing MBT became
Challenger 1, in com-
parison with the Abrams

m
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A production model Challenger 2
Is put through its paces by ATDU
during acceptance trials at
Bovington. The commander has a
gyroscopically-stabilised,
panoramic sight with an integral
laser rangefinder, enabling him
to acquire and range targets
indepandently of the gunnor. For
improved alignment, the TOGS

is mounted above the main
armament in rmoured
housing. (Media Ops Land
‘Command)

MIAl and Leopard 2 then
Neither of the latte

wservice with their respective armies.
they existed at the time fully met the British
ement. However, in the wake of CAT
‘87, there was considerable dissatisfaction with Challenger, both in the
upper reaches of government and within the Royal Armoured Corps.
Since doubts had been expressed at the level of armour protection of
Leopard 2, rong faction within the army declared an interest o
forego any fu and procure the Abrams MIAI which wa
to be a mature and proven design. To others, for the coun
nvented the tank, the concept of not buying a British tank
nthinkable.

In the ev extensive comparative trials ensued of four contenders
for the Chieftain replacement programme — Challenger 2; Abrams
MIA2; Leopard 2 (Improved) and the Leclere — all of which proved 1o
be highly capable with each excelling in one aspect or another while a
final decision was to be made by the Equipment Procurement
Committee in December 1990,

Once again world events were 1o impinge on British tank pro-
curement plans. Whereas Challenger was born out of the fall of the
Shah of Iran, the collapse of the Warsaw Pact resulted in ‘Options for
Change’ which, under Treasury demands to provide ‘peace
dividend', dramatically reduced the number of MBTs to be procured.
Initially the intention had been to replace Chieftain on a one-for-one
basis and interoperability with the rest of NATO on a purchase of
500 MBTs was a jor factor, with standardisation on the
120mm smooth bore gun being desirable. At this number, the
economy of scale favoured the Abrams whe on the other hand,
co-production of Leopard 2 would allow the British foreign sales to
countries denied to the FRG. However, Ir traditional enemy Irag
had become the focus of world attention following its successful
invasion of Kuwait and the deployment of 1st (UK) Armoured
Division to the Gulf region deferred any decision until such time as

her de

“

wils




the Gulf War allowed an assessment of the battle performance of

Challenger and Abrams.

no small part this was due to VDS and oth
as Barr and Stroud; David Brown; Perl
Hydra
availability rate of over 90 per cent to be achieved throughout the
campaign. It proved once again that British industry could produce
the goods given that the fir nposed by the Treasury
were removed for the duration of the war.

In what has been termed ‘the only tank battle to be fought on British
soil', Vickers Defence Sys re finally awarded a conwact at
midnight on 28 June 1991 for 127 Challenger 2 MBTs and 13 Driver
Training Tanks. This was the minimum number of anks that was nec-
essary to maintain a viable production line at a rate of approximately 35
tanks per year. a total value of about £500million ($758m), the
contract included an integrated Logistic Support Package wherehy VDS
was responsible for all aspects of introducing Challenger 2 into service
with the first two armoured regiments (Royal Scots Dragoon Guards and
2 RTR) to be equipped with the new MB’

At the same time, approximately £275million ($415m) was budgeted
for a Challenger 1 Mid-Life Improvement Programme which was also 1o
be managed by VDS, Various measures were proposed from rearming
Challenger 1 with the L30 high pressure gun to replacing the complete
turret with that of Challenger 2. However in the her round of
defence cuts known as ‘Front Line First’, the Ministry of Defence
abandoned the plan to upgrade the Challenger 1 fleet and, instead
ordered an additional 259 Challenger 2 MBTs from VDS, Furthermore
the Royal Armoured Corps was reduced from 13 wank regiments to eight
with two in Britain and six in Germany. In tumn, each tank regiment was
reduced 1o 38 MBTs as against 50 in the previous organisation, with two
at regimental headquarters and three squadrons each with four troops
of three tanks. The new composition of the Type 38 orga
designed 1o preserve more of the army®
being rather than for any particul
wm of the century, the
British Army is scheduled
to have a total of 386
Challenger 2 MBTs with
304 in frontline se
the remainder being used
for training and war
reserves. The lenger 1
fleet will be disposed of
hough a number of hulls
be  retained  and
o combat
engineer vehicles capable
of the same degree of
mobility as the Challenger
2 MBTs they are required 1o
SII]DIKDH.

mcial restraints

y

M was
s famous cavalry regiments in
tactical considerations. Thus, by the

For export, VDS offers an
improved model of Challenger 2
which Is named Desert
Challenger 2, reflecting its most
likaly market, or latterly
Challenger 2E - the 'E' standing
for ‘expert’. Combining the best
elements available, Challenger
2E is less than 50 per cent
British, as it comprises German
automotives of an MTU 1500 bhp
diesel engine and Renk
transmission; French sights and
a North American fire contral
system, When bullt to the British
concept of firepower and
survivability, this is a truly
formidable MBT. (VDS]




Once the ‘Quayside
Modifications' had been
completed, the Challengers of
Tth Armoured Brigade Group
deployed to the desert to begin
training in the area of Al Fadhili -
here 2 Troop, A Squadron of The
Royal Scots Dragoon Guards
manoeuvres at speed during one
of the innumerable demon-
strations for the world's press in
the first weeks following their
arrival in the Gulf region.
(sCOTS DG)

THE GULF WAR -
OPERATION DESERT SABRE

In 1990, following the final deliveries of Challenger, the British Army
had a total of 1202 gun wnks in service, comprising 752 Chieftains, 420
Challengers’, and 30 Centurions AVRE with the Royal Engineers. At this
time the Roval Armoured Corps comprised 17 armoured regiments with

the seven equipped with Challenger being stationed in Germany with
Ist, Srd and 4th Armoured Divisions of 1st British Corps as one of the
four corps of the Northern Army Group within NATO. There were two

24

ised brigades. A Type 57 armoured regiment comprised
s, each of four troops of three anks with two anks in
squadron headquarters and one in regimental headquarters, A Type 43
armoured regiment was similarly organised but with only three
squadrons.

Following the Iragi invasion of Kuwait on 2 August, the British gov-
ernment supported the United Nations coalition forces tasked with
responding to such blatant aggression against another sovereign state by
deploying 7th Armoured Brigade from Germany to Saudi Arabia.
Retaining the title of "The Desert Rats', the brigade comprised wo
armoured regiments equipped with Challenger 1, The Royal Scots
Dragoon Guards (Carabiniers and Greys) (SCOTS DG) and The

feet comprises 253 wlwzamr-uwmwmmmuwrmgn
mmisemlmammlnmm control and 130 gun 1anks. The remancir &
reworked prototypes used for driver fraining,s “pomy and trap’ models for public display and refrence vehicies at
various establisherants. Iy action thars ars 17 Chalisnger Training Tanks and 81 ‘Rhing’ CRARRVS.




Queen’s  Royal  Irish
Hussars (QRIH), and an

armoured  infantry  bat-
talion, lst Ba The
Staffordshire  Regiment

(1 Staffords) equipped with
Warrior. There ensued a
hectic period of prepa-
ration at Fallingbostel to
bring the various units up
to wartime establishment.
By the end of October, Tth
Armoured Brigade Group had arrived at Al Jubayl on the eastern coast
of Saudi Arabia where the brigade came under the opera
nd of the 1st (US) Marine Division of the 1st Ma
Expeditionary Force.

From the outset the decision was taken to equip the tank regiments
with the Mark 3 variant of Challenger with its armoured charge bins, for
the greater protection they provided o the crews, while the Mark 2s were
cannibalised for spare parts. As the tanks arrived in the port of Al Jubayl,
they underwent a series of ‘Quayside Modifications’ 1o enhance relia-
bility in the desert conditions. These carried out by REME
personnel and Engincering Support Team composed of engineers
from the principal contractors responsible for Challenger including
Vickers, Perkins, David Brown, and Stroud and oni.
Subsequently, the team supported the armoured regiments in the desert
by instructing crews in the prescribed procedures for vehicle operation
and maintenance.

Onee these modifications were complete, the tanks deployed o the
desert and training began in earnest in the area of Al Fadh ith
gunnery being performed on the Jerboa Range. On 16 November, 7th
Armoured Brigade Group was declared operational with the task
prepare for counter-penetration oper: in support of 1st Marine

COMmI

were

Challenger with its legacy of CAT 87, but these were dispelled after a
series of dramatic live-firing exercises on the Devil Dog Dragoon Ranges.
As planning began for offensive operations to it
realised that Tth Armoured Brigade Group was likely 1o be in
support of the US Marines against heavily fortified defensive positions
culminating in fighting in the streets of Kuwait City. Accordingly, the
tanks would be facing a gamut of anti-armour weapons at short ranges
so it was decided 1o
crease the armour of the
Challengers along the hull
sides, to protect those areas
where the ammunition pro-
pellant was stowed in the
fighting compartment, and
over the hull front to give
the driver greater pro-
tection.  Other  mod

R

One of several modifications
duovised for Challenger during
Oporation Granby was the
Installation of a smoke
generating system. A pump
mounted in a jerry can on the
rear hull plate fed diesel from
the two reserve fusl drums into
the exhaust producing

dense white smoke. This was
impenetrable to Irngl cbservation
devices but Challengers could
shoot through it using their
thermal imaging sights of TOGS.
(QRIH)

Once training began in eamest,
tank crews soon discovered the
problems of operating in the
featureless desert. Not least of
these was ‘sabhka’ where the
desert sand formed a thin layer
over salt marsh beneath with the
censistency of wet cement. Once
@ vehicie broke through the crust
It soon became bogged - here
three Challengers of B Squadron,
SCOTS DG, are being retrieved in
the first operational recovery
over undertaken by a CRAARV.
(Wil Fowler)

a7



cations included extra fuel drums and a smoke generating system which
injected diesel fuel directly into the engine exhaust; both of these
devices having been used on Soviet ank designs for many 5.

Although each tank regiment was supported by Chieftain armoured
recovery vehicles, the Challenger Armoured Repair and Recovery
Vehicle (CRARRV) was rushed into front line service some seven months
before it was due to join the British Army. The first four production
maodels (Faith, Hope, Charity and Big Geordie!) were despatched on 24
September directly from the Vickers factory in Leeds to 7th Armoured
Brigade Group udi Arabia, In all, 12 CRARRVs were deployed in
support of Ist (UK) Armoured Division. Divided between 4th and 7th
Armoured Brigades, they served with the Forward Repair Groups rather
than egimental level, Overall they covered some 19000 kilometres,
TO00 kms of which were while towing other AFVs, During the course of
the campaign the CRARRVS required five pack changes, giving a mean
nce between failures of almost 4000kms which, incidentally, was the
original General Staff Requirement for Challenger.

On 22 November, the decision was taken to increase the swrength of
British ground for ith the on of 4th Armoured Brigade and
other support elements to form 1st (UK) Armoured Division which was
wransferred from operational control of the Marines 1o the US Army VII
Corps o participate in the major offensive against the Iragi Army. With
two armoured infantry baualions, 1st Battalion, The Royal Scots, and Srd

1:76 scale side view drawings of
a Challenger | Mk. 3, and balow,
Challenger | Mk.3 (uparmoured).
[Tim Neate]




With the armoured door of the
TOGS barbette open, a
Challonger 1 Mark 3 of The
Queen's Royal Irish Hussars
displays the full array of
supplementary armour fitted to
the Challengers of 18t (UK)
Armoured Division during
Operation Granby, with Chobham
armour panels along the sides
and Explesive Reactive Armour
(ERA) on the glacks plate

and toe. (GRIH)

A further modification made te
Challengers during Operation
Granby was the fitting of two
45-gallon fuel drums at the rear.
Harw, the crew of a Challenger 1
Mark 3 of B Squadron Royal
Scots Dragoon Guards man-
handies a fuel drum into the
‘upright pasition’ for gravity feed
of diesel into the main fuel
tanks. This device increased the
combat range by some 100
kilometres. (SCOTS DG}

Battalion, The Royal Regiment of Fusiliers, ane
singl noured regiment, 4th Armoured Brigade

was in fact a mechanised | cle. For this reason,
the armoured regiment, 14th/20th King's
Hussars, was Type 43, and o bring it vp 10 a

ime establish of 58 Chall
nlnlmnd by A Squadron, The Life Gua
r_unq)lclu \uh-uml. As o

5 it was
rels, as a

T ].n mu:led Ih.m the Mark 3 since its
armoured bins contained the propellant charges
in twos or ‘doublets’ rather than in the ‘triplets’ of the Mark 3.

While these protective measures did much to boost the morale of the
crews and instil confidence the survivability of their tanks,
enhancements were made to the offensive capabilities of Challenger
with the intreduction of a highly potent armour-piercing round. Under
the codename cho, the L26A1 APFSDS round incorporating a
depleted uran red by Royal Ordnance as a
counter o the T-72M that equipped the Iragi Republican Guard. With
its low silhouette, high speed and powerful m ent of the
125mm D-81 TM (2A46) gun, the T-72M was deemed to be the only
us threat to Challenger on the baunlefield. The new round was
coupled with an improved propellant charge, the L14Al, which gave
both better performance and greater safety. Each Challenger was issued
with approximately 12 126 rounds to be used exclu against T-72Ms.
In the event, no T-72Ms were ed by st (UK) Armoured
Division during the war.

However, the two aspects of Challenger that pn u\-_(l [ b\- Ium! 1
mental 0 success on the baulefield w
superiority of Thermal Observ
Challenger over the sights and nigh-fig
tanks that equipped the Iragi Army was ful
and de eel the tactics for tank vs tank eng
TOG: argel acquisition and engagements
3000 metres - well beyond the capacity of the Iragis. Accordingly, all
engagements were o be at long ranges and, if the enemy closed 1o
in 1500 the
Challengers were to fall
back to maintain their long
e 1t In the
event, the w
foul during the conflict and
the er

M penetrator was 1

ence

gements. In essence,

allows

N Open ermain out w

metres,

her was so

smy’s tanks were so
predomir tatic that
racucs = not
applicable, although one
SCOTS DG Challenger had
a successful en ment
with a first round hit
against an Iragi ank at

these W
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The final preparations are made
to a Challenger 1 Mark 3 of the
Royal Scots Dragoon Guards in
the days just prior to the land
offensive. With a Cross of

5t Andrew on the TOGS barbette,
this Challenger belongs to

C Squadron whose tanks
featured a white painted fume
extractor; an identifying feature
commonly used at BATUS.
Readily apparont behind the
commander's cupola is the TOGS
indicator which being circular
denoted the third troop in the
armoured squadrens of SCOTS
DG, (SCOTS DG)

Under the leaden skies that were
typical throughout the land
offensive, a Challenger 1 Mark 3
of A Squadron, 14th/20th King's
Hussars, advances at speed.
Hote the solid black triangle on
the forward Chobham armour
panel designating A Squadron
and the black painted fume
extractor which denotes 4th
Troop; the other troops each
having the requisite number of
rings. (MOD)

4100 metres. The second
battle winner was the GPS
(Global Positioning
System)  navigation  aid
which for the first time in
warfare allowed units o
determine  their  exact
on with a high degree
of confidence, particularly
in the featureless desert
terrain of southern Iraq.
Two types of GPS, Magellan
and Trimble, were issued 1o
British units on a typical scale of five per tank squadron. The system was
highly efficient as long as sufficient satellites were in alignment for inter-
rogation and it allowed allied forces to manoeuvre freely around known
enemy fixed positions and attack from the least expected quarter. At the
: time, knowledge of the whereabouts of neighbouring friendly
units was a major factor in reducing the incidence of fratricide or *blue
on blue’,

The use of GPS in combination with TOGS gave the batlegroups of
Ist (UK) Armoured Division a significant advantage over the enemy as
Challengers led repeated day and night a s with the armoured
infantry in their Warriors 18t a succession of Iragi brigade sized
positions, each objective being codenamed by a part metal such as
Copper, Bronze, Zine, Steel et al. Within 100 hours the Iragi Army had
been routed by the coalition forces. However, to the trooper in a
Challenger tank or the rifleman in the back of a Warrior, having
of discomfort in the desert and suffered multiple
injections against the appalling threat of chemical and biological agents
in the certain knowledge that he was facing one of the largest armie
the world which had had many months to prepare defensive pos
all these factors remained an unknown quantity as they crossed the
border into Iraq. It is a uibute to the professionalism of the soldiers of
the British Army that to a man they faced this prospect without demur
and prevailed, while retaining an essential humanity towards the enemy
soldiers they fought. Part of this professionalism was an unstated con-
fidence in their equipment, be it Challenger or Warrior, both of which
are demanding vehicles to operate but once mastered they have few
equals to match them. In the words of Brigadier Patrick Cordingley
DSO, Commander Tth Armoured Brigade, “I have always said that
Challenger is a tank built for war and not competitions”.




THE PLATES

A1: CHALLENGER | MK. 2, C Squadron, The Royal
Hussars, Fallingbostel, BAOR, West Germany, 17
September 1986 (Sgt. ‘Pink’ Penkethman)

The Royal Hussars were the first armoured regiment to be
equipped with Challenger and this one is finished in the
standard British Army camouflage scheme of matt black
megular stripes over the green base colour. It also features
low visibility callsigns; in this case 21 within a circle denoting
the Troop Sergeant of 2 Troop, C Squadron. The callsign is
painted on each tumet side and on a plate attached to the
turret basket facing to the rear. 1a The regimental crest of The
Raoyal Hussars adoms the door front of the TOGS barbette.
1b On the lower hull front is the bridging classification sign of
a small black 60 within a solid grey circle, indicating the
wvehicla's weight in metric tonnes. Above it ks the vehicle reg-
istration number 35KABB inscribed in white on a black
rectangle. This is repeated on the rear hull plate beside the
right hand light cluster, as viewed, with the letter and number
groups arranged vertically. Below the towing bar is a white
square with the tank callsign and squadron marking super-
mpesed in black, which can be illuminated at night for
vehicle identification by personnel on the ground, for
instance during night replenishment. This is comman to all
Challengers and applies to all the colour plates in this book.
It also acts as a convoy distance marker at night. On the left
rear hull plate above a jerry can is a first aid box indicated by
a red cross on a white solid circle. This Challenger is
depicted on Battle Run 9@ at the Hohne Ranges near
Fallingbostel with Prime Minister Margaret Thatcher in the
turret and a Union Flag flying from the radio amtenna. During
a visit with Chancellor Helmut Kohl, she witnessad a

A2: CHALLENGER | MK. 3, D Squadron, The Royal
Scots Dragoon Guards (Carabiniers and Greys), Tth
Armoured Brigade Group, Saudi Arabia, 14
MNovember 1990 [Lt. Angus Fraser)

Following several weeks of troop, squadren and regimental
training, Tth Armoured Brigade Group was declared opera-
tional on 16 November 1990 after a major exercise in the
area of Jebel Nufayl. Participating in the FTX, this Challenger
1 Mark 3 belongs to the Troop Leader of 3 Troop, D
Squadron, SCOTS DG indicated by the white stencilled
callsign on the forward bazooka plate on each side of the

tank. The callsign Three Zero is repeated on a metal plate |

attached to the rear of the turret with the figures and sten-
cilled rectangle painted in yellow on a black background, On
thie radio antenna is a piece of tape; one of several early
measures to identify a troop leader. 2a Behind the com-
mander’s cupola is a TOGS indicator - this one is circular
when viewed from any direction. In SCOTS DG, it indicates
3 Troop and s intended to be visible at night through TOGS
to aid identification of the various sub-units. Particular to D
Squadron is the painting of a white stripe down the middle
of the driver's hatch as a reference for the centre line of the
vehicle when closed down. Like several young subalterns in
the cavalry regiments deployed on Operation Granby, this
troop leader was determined to acquire an Arab polo pony
and brought his polo sticks just in case, one of which is
stowed in the turret basket. In a similar vein the tank, whose
registration number is TOKF22, is named DIOMEDES
painted in black on the hull sides beside the driver (2b) -
Diemedes who, in Greek legend, was a hero of the siege of
Troy second only to Achilles in bravery or, in the Twelve
Labours of Hercules, Diomedes was the king of the Bistones
who ownad horsas which were fad on human flash. Once

firepower bya of G and a
company of Leopard 2s. The two leaders then each climbed
aboard one of their nation's respective MBTs and fired one
round each at a target down range: both being successful
much to the organisers’ relief. Following her visit, the PM
maintained a kean and inquiring interest in al matters relating
to Ch and the of its

Although impressive rates of
avallability wore achieved during
the Guif campaign, this has not
necessarily been the case in
BAOR where the dearth of spare
parts and lack of track mileage
for MBTs has on occasions
reduced the availability of
Challenger to less than 20 per
cent. This has been exacerbated
by the reduction in the number
of training areas in Germany
which means that many MBTs
are confined to their hangars or
tank parks. (Simon Dunstan)

q by Hercules, Diomedes was given to his own
mares to be eaten which, in the context of the Gulf War, is
possibly mora i However, the leader,
Major “Jacko' Page, on attachment from The Parachute
Regiment, did not approve of such embelishments and the
name did not kast beyond the week. Similarty the polo sticks
did not sunvive beyond Concentration Area Keyes.

a1



B: CHALLENGER | MK. 2 Command Tank,
Regi i ters, King's
Hussars, 4th Armoured Brigade, 1st [UK) A d

‘Absolute’, a CRARRV of A
Squadroen, King's Royal Hussars,
turns off the ‘Panzerstrasse’ to
be replenished with fusl during
an exercise on the Hohne/Bergen
ranges in June 1985; lashed to
its hull roof is a burnt-out
auxiliary engine which it has just
removed from a Challenger MBT.
The CRARRV s highly regarded
by REME personnel who have
christened the vehicle ‘Rhino’
which has been adopted as its
official name.[Simon Dunstan)

black V mutual recognition device of the coalition forces and,
on the sides and turret rear, the callsign One One Brave,
o i the i officer. A di the

Division, Kuwait, 28 February 1991

(Lt.Col. Mike Vickery)

‘EMPERCR’ is the traditional name given to the commanding
officer's tank of the 14th/20th King's Hussars. It derives from
the Battle of Vittoria in 1813 during the Peninsular War when
the 14th Regiment of (Light) Dragoons captured the coach of
King Joseph Buonaparte as he fled the battlefield. Among
the spoils was an item described as ‘a silver utensil’ which
was in fact His Majesty's solid silver chamberpot. This gave
risé 1o the regiment's nickname theneafter of “The Emperor's
Chambermaids’, although the contemporary sobriquet is
‘The Hawks'. The chamberpot has been preserved ever since
in the Officers' Mess and does duty on speclal cccasions as
a 'loving cup’ with the consumption of coplous quantities of
champagne. Bearing the registration number 36KA34,
EMPEROR was one of only a few Mark 2 Challengers in the
Gulf theatre that wese not fitted with Armoured Charge Bins
before the war began. As the armoured regiment within 4th
Armoured Brigade it carries the black jerboa brigade insignia
on the TOGS barbette. On all guarters it displays the inverted

EMPERCR is a command tank with a three-radio fit,
including BID for secure clear speech communications with
higher headquarters which proved to be of a significant
factor in the successful conduct of the fast-moving land
offensive. Draped over the top of the turret rear is a fluo-
rescent orange alr recognition paned and forward of that is
the transponder stalk of the Trimble GPS navigation aid
which was such a vital asset in the featureless desert; note
tha top of the device is painted white. On each forward
Chobham armour side panel is the unit code 1/1/HQ - the
first figure denotes 4th Armoured Brigade; the second the
14th/20th King's Hussars as the senior regiment within the
brigade and finally the sub-unit within that regiment.
A Painted in red on the fume extractor of the main armament
are sihouettes of the enemy wvehicles destroyed by the
EMPEROR during the 100-Hours War; EMPEROR's contri-
bution to the regimental ‘gamebook’ being eight T-55s5 and
ten other vehicles including a BRDM-2 which was about to
engage the Hawks with Sagger missiles before it was
destroyed by One One Bravo.

In January 1996, two armoured
squadrons and a headgquarters
squadron of The Queen's Royal
Hussars deployed to Bosnla as
part of the British contingent to
the NATO Implementation Force
or IFOR. DROITWICH, the tank
illustrated in Plate G1, heads a
column of AFVS through an area
of devastation at Mrkonjic Grad
in the first patrol conducted by
the Challengers of The Queen’s
Royal Hussars, (Media Ops Land




C: CHALLENGER | MK. 3, C Squadron, Queen's
WthMommomnm-
Brigade, 1st (UK) A
xmnrmtn1mmwmw
When the Guif crisis erupted on 2 August 1980, the ORIH had
only recently joined Tth Armoured Brigade in Germany, having
been stationed at Tidworth in UK equipped with Chieftain
MBT. Accordingly they were new to Challenger and were not
scheduled to be fully operational until Apil 1991, Thus when
MAmnurBd Erigade was deployed 1o the Gulf, the regiment
bya of 17th/21st Lancers
wmhadservedmChallmerlotsmoralymTomﬁt
from this experience, a formed troop of 17th/21st Lancers was
attached to each squadron of the ORIH as their fourth troop.
Four One within a circle denotes the Troop Sergeant's tank of
4 Troop, C Squadron. The latier, together with B Squadron,
SCOTS DG, were detached from their parent regiments to
form the tank element of 1 Staffords Battle Group. Originally
named CRAIGAVON on the hull sides beside the driver's
position, the name was not reapplied on the Chobham armour
side plates. Instead the unit code 2/2/C i painted on the

forward Chobham plate; the first 2 dencting Tth
Brigade; the second 2 the QRIH as the second senior regiment
within the brigade and C indicating C Squadron. This unit
code is repeated on the sides of the rear fuel drums. A On
sach of the second Chobham armour side plates is a zap
code with the crew names and their respective functions, a
practice peculiar to the ORIH. Behind that is the black chevron
and vehicle callsign, both of which are also painted on the rear
fuel drums as they are on the turret sides and rear. On the
other side of the tumet, the callsign Four One within a sten-
cilled circle is painted on the Femret stowage bin behind the
TOGS barbette with the black chevron on the side of the
TOGS compressor unit, Behind the commanders cupola is a
TOGS indicator which being circular denotes C Squadron; A

being triangular, B S square and D
Squadron rectangular, whereas In SCOTS DG the shapes
applied to the troops within each squadron, With its regis-
tration number B4KGS4, this Challenger 1 Mark 3 was

by a highty o gunnary i Nina
targets were engaged during the war of which eight were hit;
the one miss being due to a wayward laser rangefinder. One T-
55; three MTLBs and a trench system were destroyed.
B Unwilling to lose their identity as 'n’leDealhoerryBuyE
all the tanks of 17th/21st Lancers camied tha regi

With the insignia on the TOGS door,
@ Challonger 1 Mk. 3 of 15t The Queen's Dragoon Guards
thunders down a road in Central Bosnia during a routine
patrol. (Media Ops Land Command)

device of the coalition forces. Alang the right hand Chobham
amour side plates are four brackets for water jerrycans; but
only one is fitted to the other side of the tank on the rear
bazooka plate. Tied to the rear central left hand Chobham
armour plate s an engine air fiter wrapped in CARM
{Chemical Agent Resistant Material). Across the ERA
(Explosive Reactive Armour) blocks on the lower glacis plate
are sandbags which ware intended to cover the tank's optical
devices when in leaguer to prevent damage from astillary
fragments, although they also served to prevent the driver,
Cpl. Stavely, from barking his knees on the protruding bolts
of the y amour when climbing aboard the tank.
On the front turret roaf is the black chevron for identification
to friendty aircraft with a yellow recognition panel at the rear
of the turret. As a command tank, One Four Delta has three
radio antennae, two of which camy pennants bearing the
Desert Rats' jerboa; the red one was sent to Brig. Cordingley
as a Christmas gift from a former Desert Rat who came into

on the door of the TOGS barbette and, during the final dash o
the Kuwait-Basra highway, Four One flew a lancers' flag from
the radio antenna.

D: CHALLENGER | MK. 3 Command Tank, Brigade
, Tth Brigade, 1st (UK)
lIrag, 26 F ¥
1991 (Brig. Patrick Cordingley)
EHective command and control procedures are fundamental
1o the of warfare and the
commanders of both dth and 7th Armoured Brigades
decided from the outset to direct their respective formations
from an MBT during the land battle. 78KF91 is one of four
command tanks built to the Mark 3 standard and it served as
the mount of Brig. Patrick Cordingley, Commander 7th
Armoured Brigade. Its callsign One Four Delta is camied on
each hull side as is the black chewvron mutual recognition

of it f g a parade by Tth Armoured Division
to mark the Coronation in 1953, The pennant had been flown
by successive generals commanding the division from 1942-
1953, At that time 7th Armoured Division had 350 tanks
which Is almost exactly twice that of 1st (UK) Armoured
Division in the Gulf of 176. On the side of the TOGS barbatte
Is the castle motif of the 5th Royal Inniskiling Drageon
Guards with whom Brigadier Cordingley undertook his regi-
mental service. To the rear on the TOGS compressor unit is
another red jerboa which is forever to be associated with the
Desert Rats of Tth Armoured Brigade/ Division, hence One
Four Delta and its commander were referred 1o by the troops
as King Rat. The tank, however, was named Bazoft's
Revenge in recognition of Farzad Bazoft, the journalist on
The Observer newspaper who was executed by the Saddam
Hussein regime for alleged spying. The name was thought up
by the loader, L/Cpl. Colin Shaw who applied it to the fume
extractor of the main armament with a black marker pen.




A Challenger | Mk. 2, 2nd Royal Tank Regiment, surges
through a ford on the Drawsko Pomaorskl Training Area in
Poland during Exercise Ulan Eagle in September 1996, With
the denial of many training areas in Germany, Poland has
become an wenue for in the
British Army. (Madia Production Centre Germany)

During the course of the land offensive, Tth Armoured
Brigade destroyed 76 MBTs, 68 APCs, 18 artillery neoesma

DERRY which caused a certain amount of contention among
the interdenominational crew, The name is applied on each
forward Chobham armour side plate with the crew zap code
and the unit code 2/2/D below applied freehand in black
paint. The unit code is also painted on the left front mud flap
as viewed, Between the vehicle name and the zap code is the
red jerboa of the Desert Rats. This also appears on the faces
of the rear attachment points for the towing cables on the hull
sides and above the right hand rear light cluster. 1c With a
richly i pennant bearing the regimental insignia

captured 3000 POWSs. For his
the Brig. Ci
Duslmgmmod Service Order.

was awarded the

E1: CHALLENGER | MK. 3 Control Tank, D
Squadron, Queen's Hwnl Irish Hussars Battle
Group, Tth A 1st [UK)

v 1991 (Maj.

Toby Maddison)

DERRY was the first British tank to move out of the
bridgehead created in the Iragi frontlines by the 1st (US)
Infantry Division (Mechanised) - ‘The Big Red One'; crossing
Phase Line New Jersey to lead the breakout of Tth Armoured
Brigade at 1515 hours on 25 February 1991. The obligatory
yellow air recognition panel is lashed down over the turmet
basket with the rectangular shaped TOGS indicator and
Trimible GPS transponder stalk showing vertically from the
turret roof. The callsign is repeated on the rear fuel drums
with zero on the left and B on the right hand one, applied
freehand in black paint. 1a The scrap views show two
examples of what was known as ‘bin art' which became
more prevalent as the date of the land offensive approached
- a popular theme being characters from VIZ magazine, such
as Biffa Bacon, whereas the classic pin-up is a direct
response 1o the ‘nose art’ applied to Royal Air Force and
USAF aircraft in the Gulf War. These two designs appeared
on tanks of The Royal Scots Dragoon Guards. The vehicle
registration number is B4KGAT7, visible only on the rear hull
plate beside the right hand light cluster. 1b All the tanks
within QRIH were named after towns and villages in Ireland
beginning with the squadron latter; the subject vehicle being

Iraqg, 25

fiying above the turret, Zero Bravo is the mount of the officer
commanding D Squadron which was at the forefront of the
QRIH Battie Group throughout much of the offensive; the
squadron tally in the war being 22 T-55/59; one BMP-1; three
MTLE; seven artillery pieces and six trucks. On the forward
turret roof is the black chewon mutual recognition device
which is repeated on the hull sides and on the rear of the
turret basket; the latter being painted on the folded-out
cardboard packaging of a 24-hour combat rations box. This
and the two black side chevrons have metallic silver tape
inserts which were intended to aid recognition through TOGS
but they had no appreciable effect, Taped to the turret roof
just in front of the commander's primary sight are detector
papers which change colour when exposed to particular
chemical or biclogical agents. A further black chevron is
painted on the commander's hatch pointing forwards.
Welded centrally to the nose of the tank is a metal bracket
which acted as a step for th who had ined
a serious knee injury playing hockey: a device copied by
several crews In the squadron Far hls gallantry during the
war, Maj. Toby D was
awarded the Military Cross.

[E2: CHALLENGER ARMOURED REPAIR AND
RECOVERY VEHICLE, 6th ﬂmlmd Repair Group,
Royal Electrical and i 4th

d Brigade, 1st [UK) d
Kuwait, 4 March 1991
With its ATLAS crane aloft, MOYRA, one of 12 CRARRVS
deployed to the Guif assists in the repair of vehicles soon




after the end of the war. The CRARRVs proved highly
effective throughout the campaign and, during the actual
conflict, were instrumental in towing several casualties to the
finish line on the Basra road, on occasion pulling two AFVs at
once. The first four CRARRVs, 70KGE7-70, CHARITY; BIG
GEORDIE!, FAITH and HOPE respectively, were deployed in
support of 7th Armoured Brigade. With the committment of
4th Armoured Brigade and the creation of 1st (UK) Amoured
Division, further CRAARVS were depatched to the Gulf with
MOYRA TOKGT1; BIG ALMA TOKGT2; CLARA 7OKGT73 and
MABEL 70KG74 assigned to 4th Armoured Brigade and an
additional two, FLOREMNCE (also known as FLOJO) 7T0KGTS
and BERTHA 70KGTS, to 7th FRG of 7th Armoured Brigade.
A further two, BARNBOW BELLE 7OKG79 and BIG TYKE
TOKGS0, were held in the War Maintenance Reserve, Many of
the names are redolent of the Morth East and Newcastle-
upon-Tyne while the district in the city of Leeds where the
vehicles were made gave rise to the name BARNBOW
BELLE. Others were named after individuals; for instance,
BIG ALMA was in recognition of the dynamic lady in the per-
sonnel department of Vickers Defence Systems.

F: CHALLENGER | MARK 2, 1st Armoured
Squadron, The Queen's Royal Lancers, M!'I.IO.
Canada, June 1994 (Capt. Simon

callsign Zero Charlie indicates the second-in-command of
the armoured squadron and he is further identified, as are
troop leaders, by the single tennis ball impaled on the radio
aerial; the squadron leader, Zero Bravo, has a radio aerial
with two tennis balls - these balls being visible when dust
kicked up by the tank oliscures the painted callsigns. At the
base of the aerial is a rear facing light cluster to aid station
keeping at night. Attached to the rear of the turret basket is a
metal tube with lights at each end that allows range safety
staff to determine in which direction the turret is pointing at
night. This tank also carries a fluorescent orange enginger
minefield picket stake which is enected on the turret top when
the tank is acting in the Intimate Support Troop role to the
infantry. On the front of the turret is an inverted V painted in
white which is known as the Yorty-fives’. The white V is
visible through the commander's sight and is a marker to
Indicate safe arcs of fire as determined by range safety staff,
Depicted during Exercise Gazala at the culmination of The
‘Queen's Foyal Lancers’ deployment to BATUS in 1994, this
Challenger is crewed by B Squadron. Being the mount of the

Showing the flag is an important aspect of peace keeping
i and this is to fine offect by &

The British Army Training Unit Suffield (BATUS) comprises
thousands of hectares of Canadian prairie where live firing of
all calibres of weapons allows for
the most realistic of field training
axercises. In common with all
British Army vehicles at Suffield,
this Challanger is finished in sand
yellow with green irmegular
stripes, The callsign Zero Charlie
is painted with white stencils on
black rectangles on each forward
bazooka plate and furret side.
The callsign i repeated on a
metal plate attached to the rear of
the turret basket. Forward of the
callsign on each bazooka plate is
the Zap Code 102, again painted
in white on black. At BATUS,
each vehicle has its own indi-
vidual number or Zap Code. The
vehicle registration number is
35KAB9, The white painted fume
extractor is an identifying featura
of 1st Armoured Squadron, as is
the white stripe down the edge of
the rear bazooka plate which atso
* acts as a reminder to the infantry
that it is unsafe to be further
forward of this line in case the
tank fires its main armament. The
red metal rectangular device at
the  commander's cupola
Indicates that the tank is ‘at
action’; a white circular one
denctes that it is not 'at action’
and has no live ammunition
loaded in any of its

Challenger 1 Mark 3 of Command Troop, Nunshigum
Squadron, The Royal Scots Dragoon Guards (Carabiniers
and Greys). (Media Ops Land Command)
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G1: CHALLENGER | MK. 3, B Squadron, The
Royal Hi IFOR, R

Central Bosnia, 11 January 1996 [Sgt. Potter]
The Queen's Royal Hussars (The Queen's Own and Royal
Irish) were formed from the of The Queen's
Own Hussars and the Queen's Royal Irish Hussars in
September 1993. Following the peace agreement initialled in
Dayton, Ohio, on 21 November 1895, the North Atlantic
Council authorised the Suprema Allled Commander Europe to
deploy Enabling Forces info Croatia and Bosnia-Herzegovina.
On & Deoembe( MNATO Foreign and Defence Ministers
of a Mi-national military
|mwmmmnmmmmslmmmm
and with adddtional troops from 16 non-NATO countries.
Britain's contribution to Operation Joint Endeavour included a
detachment of The Queen's Royal Hussars comprising a small
with two C two with 12
[+ ch;a Troop with eight Scimitar
C\I"Rm and support elements including two reserve
Challengers. The subject vehicle is depicted moving into the
devastated area of Mrkonjic Grad on 11 January 1996, Flying
a Union Flag emblazoned with a black pig, it bears the calisign
Theea One in yellow on a black background within a yellow
stencilled rectangle on metal plates attached to the turret
sides and rear, denoting D Squadron which has provided a
complete troop to both A and B Squadrons. The stencilled
callsign within a square on the forward bazooka plates shows

its toB Also on the bazooka plates are
the black chevron mutual recognition devics, redolent of the
Gulf War, and the abbreviation IFOR painted in white on a
black rectangle which has been wiped clean for higher visi-
bility. 1a On the door of the TOGS barbette is the regimental
insignia of the ORH and on its top face is the black pig motif
which is rapeated on the lower hull front below the vehicle reg-
Istration number B5KG35, Below that is the Military Load
Classification of a black 70 within a solid grey circle, The black
pig device was adopled as a squadron insignia by D
Squadron, The Queen's Cwn Hussars on its formation in 1978
when the regiment was stationed in Detmold, West Germany.
During festivities to mark the occasion, a certain Trooper
Gould purloined a large black piggy bank from a local savings
bank. The beast was then sawn in half and mounted behind
the bar at Hobart Barracks. It adomed virtually every vehicle,
item of clothing and artefact in the squadron thereafter, On the
side of the TOGS barbette is the white farn leaf emblem of
New Zealand marking the affiliation of the 3rd Hussars with
2nd New Zealand Divislon at the battle of El Alamain which
was granted by General Lord Freyberg VC as commander of
the New Zealand Expeditionary Force in World War 2, Al the
tanks in the QRH have names, beginning with the squadron
letter, painted in black on the hulisides beside the driver's
position. Although some tanks have inspirational names such
as DESTINY, most recall regimental battle honours such as
DETTINGEN, or place names in the regiment's recruiting areas
of London, Birmingham, Morthem lreland and the West
Midlands. This tank is named after the town of DROITWICH,
On the rear mud flaps are high visibility yellow and orange
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The design, development, operation and history Challe nger
of the machinery of warfare through the ages.

Main Battle Tank
1982-97

‘Work began in 1976 on
development of the Challenger,
a new MBT specifically for

the Iranian army who needed

a more capable tank than the
Chieftain to suit their climatic
and geographical conditions.

However, when the Iranian

revolution occurred in 1979
Full colour artwork

the British army was reluctantly

forced to accept this new design
Unrivalled detail themselves. Once in service,

technical problems led to various

maodifications, but the Challenger
went on to great success in the

Gulf War, playing crucial roles
in both Operations Desert Storm
and Desert Sabre. In this book
Simon Dunstan examines

this tank in detail, evaluating

its performance both on the test

Cutaway artwork Photographs range and in the field of battle.
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