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Eurofighter’s Air-to-Ground Weapons
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Heavy Punch

Paveway Il dropped by a Royal Air Force Eurofighter Typhoon at trials in the USA earlier this year

The Eurofighter Typhoon is in operation with
five air forces, mainly in the air-to-air role,
but all aircraft of Tranche 1 will be able to
drop Laser Guided Bombs or use the gun

to attack ground targets. The Block 5 aircraft
have this capability already; aircraft of ear-
lier Blocks will have it after attaining Block
5 Full Operational Capability through the
Retrofit 2 programme.

This means that three LGBs are cleared for
these aircraft: GBU-10 and -16 plus Paveway
II(UK). The Royal Air Force has already some
Tranche 1 aircraft declared multi-role capa-
ble with an integrated Laser Designator Pod.
These aircraft can drop the Enhanced Pave-
way II weapon autonomously.

In Tranche 2 these air-to-ground capabil-
ities are being extended in steps. Phase 1
will see the integration of a laser designator
for all aircraft plus EGBU-16 and Paveway
IV weapons, while retaining the GBU-10/-16
capability. Beyond that the air forces envisage
the integration of Stand-Off weapons Storm
Shadow and Taurus, the supersonic clear-
ance for Paveway IV, Brimstone and possibly
the Small Diameter Bomb GBU-39 would be
further steps.

Paveway

All Laser Guided Bombs already cleared for
Eurofighter Typhoon are being produced by
Raytheon Missile Systems. The principle of
operation is that the seeker homes in on re-
flected laser energy directed onto a target.
Accuracy of the weapons is very high. That
is why they are also called Precision Muni-
tion.

GBU-10 and GBU-16 describe the type of
bomb combined with the Paveway II Laser
Seeker, namely the MK-84 US 2000 lbs (900
kg) bomb for GBU-10 and the MK-83 US-1000
Ibs (450 kg) bomb. While the German, Italian
and Spanish air force have a need for the in-
tegration of GBU-16, Spain also wants to use
the GBU-10. Range for these bombs is given
by Raytheon between 15,000 and 40,000 ft.
The accuracy of the laser seeker being be-
low 10 m.

In the Royal Air Force though, Paveway II
stands for the same seeker but combined
with a 10001b (450 kg) UK bomb.

The latest development in Laser Guided
Bombs is the dual mode seeker that com-
bines the Laser seeker with GPS (Global Po-

Eurofighter Typhoon can operate the Paveway
with laser-seekers or dual mode seekers

sitioning System) data. The Enhanced Pave-
way II, EGBU-16 and Paveway IV are such
dual mode weapons. This capability com-
bines the accuracy and flexibility of the tra-
ditional Laser Guided Weapons with all-
weather GPS guidance. So if there is no
laser guidance available or the Laser Seek-
er cannot detect the reflected energy
through cloud, the GPS will provide the
bomb guidance to the target..

The EGBU-16 describes a 1000 lbs (450
kg) bomb combined with this new seeker.
The three partner air forces from Germany,
Italy and Spain call for the integration of
this weapon, while the UK wants the inte-
gration of Paveway 1V, a 225 kg bomb com-
bined with a similar dual mode seeker.

Stand-Off Weapons

A modern multi-role/swing-role aircraft like
Eurofighter Typhoon has to be able to oper-
ate Stand-Off Weapons. Two types are under
consideration, Storm Shadow already in

Storm Shadow has been ordered by Italy and the
United Kingdom, amongst others

operation with the Italian Air Force and the
Royal Air Force, and Taurus already intro-
duced in Germany and Spain.

Selected by five countries (Greece, France,
Italy, United Arab Emirates and United King-
dom) Storm Shadow is a long range, con-
ventionally armed, cruise missile, optimised
for use in pre-planned attacks against heavi-
ly defended, hardened and high value fixed
targets whose positions are accurately
known before the mission. Storm Shadow
has been used in the Iraq war by the Royal
Air Force.

Operating by day and night and in adverse
weather, Storm Shadow offers considerable
operational capability and provides a large
launch window with minimal Fire and For-
get workload. It is stealthy and fully au-
tonomous after being fired.

After launch, Storm Shadow changes from
its firing altitude to very low cruising alti-
tude. Its inertial navigation is continuously
updated through information supplied by
its navigation system following the ground by
digital terrain profile matching and by GPS.
This provides the missile with excellent nav-
igational precision and resistance to coun-
termeasures. The passive infrared imagery
homing head is activated during the final
target approach phase. Automatic target recog-
nition algorithms then compare the actual
scene with the memorised scene, identify the
designated target and select the target im-
pact point in order to hit the target with very
high precision.

Storm Shadow has been developed and is
produced by Europe’s Number One in Mis-
sile Systems MBDA, a joint Venture Company
of Alenia, BAE Systems and EADS.

The TAURUS KEPD 350 is also a modular
stand-off missile system for precision strikes
against strongly hardened and high-value
point and area targets. TAURUS is designed to
penetrate dense air defences in very low
level terrain - following flight and neutralise
high value stationary and semi-stationary
targets - with its highly effective dual stage
warhead system MEPHISTO. It combines
excellent penetration capabilities for hard and
deep buried targets (HDBT) as well as blast
and fragmentation capabilities against high-
value point and area targets.

The Programmable Intelligent Multi-Pur-
pose Fuze (PIMPF) of the penetrator enables
detonation of the penetrator at pre-selected
floors within the target through layer count-
ing and void sensing technology.
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Paveway IV

Brimstone is already in
service with the Royal
Air Force’s Tornados
and Harriers

TAURUS KEPD 350 is deployed on the
German Air Force Tornado IDS aircraft. A pro-
curement contract has been signed by the
Spanish Air Force for this missile to equip
their EF-18 aircraft.

TAURUS KEPD 350 is a product of TAURUS
Systems GmbH, a joint venture between
LFK-Lenkflugkorpersysteme GmbH (now an
integral part of MBDA) and Saab Bofors Dy-
namics AB for the development, production
and global marketing of the TAURUS stand-
off missile family for precision strike.

Brimstone

In November 1996 the UK MoD awarded
MBDA the development and production con-
tract for Brimstone. In October 2003, a suc-
cessful series of test firings were carried out
as part of the final stages of Brimstone's
development phase. During one of these tests,
a ripple test firing, three missiles success-
fully impacted on three different targets with
an array of armoured vehicles. Brimstone
went into service on RAF Tornados during
the course of 2005.

It has been designed in answer to the UK
MoD's requirement for an air-to-surface
stand-off anti-tank Fire and Forget missile
capable of being engaged from far outside
the opponent's combat system. Brimstone 's
high flexibility of use is unique in the world.
It can be launched from combat aircraft,
light armoured vehicles and from the ground.
Its millimetric Wave radar seeker ensures
target searching and identification 24 hours
a day, in all weathers, and is not affected by
the smoke and obscurants of today's mod-
ern battlefield.

Taurus has been ordered by Germany and Spain.
Both nations want to operate the weapon with
Eurofighter Typhoon
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Small Diameter Bomb

The Small Diameter Bomb (SDB) Weapon
System, designated GBU-39 has been devel-
oped by Boeing Integrated Defense Systems.
SDB Increment I (GBU-39) is the next gen-
eration of low-cost and low collateral-damage
precision Precision Guided Munition (PGM)

The SDB system enables combat “strike”
aircraft to increase the number of targets
attacked per sortie while inherently limiting
collateral damage against unintended tar-
gets. In addition, the SDB System delivers
precise, penetrating weapons, day or night,
in adverse weather from stand off ranges. SDB
is carried by Combat aircraft in external
stores locations of internal weapons bays.

The 250 1b class GBU-39 munition comes
equipped with an Anti-Jam Global Positioning
System / Inertial Navigation System (AJG-
PS/INS) guidance system that provides nav-
igation of the weapon to the target coordi-
nates. A wing assembly is also attached to
the weapon providing additional range.
This increased range capability puts more
enemy aim points within the footprint of
the releasing aircraft thereby allowing the
launch aircraft to prosecute more targets
on a single pass.

The so-called Small Diameter Bomb has been
developed by Boeing and is in service with the
US Air Force

The GBU-39/B payload is a highly effec-
tive hybrid warhead affording the warfighter
both penetration and blast and fragmenta-
tion capabilities. The warhead is coupled with
a cockpit selectable electronic fuze. The
weapon’s design has been optimized to limit
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the effects of collateral damage due the
combination of its precise accuracy and a
smaller 250 1b class warhead containing
thirty-six pounds of energetic explosive fill.
In addition, the warhead has been qualified
to meet Insensitive Munition (IM) require-
ments.

Production deliveries started in April 2006
and the system is in full rate production.
The US Air Combat Command Commander
declared initial operational capability for
the SDB System on October 2, 2006—fielded
ahead of schedule. The SDB System was
successfully employed in combat from F-15E
Strike Eagles of the 494th Expeditionary
Fighter Squadron providing close-air support
for ground troops operating in Iraq starting
on October 5, 2006.

The Small Diameter Bomb is of interest to the
Eurofighter Partner nations and its integration can
be part of future enhancements

Eurofighter Typhoon over
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The Swiss Air Force needs a replacement for
part of their F-5 fleet, and in 2010 the Par-
liament in Bern will decide on the procure-
ment of the successor. Already in Summer
2009 the assessment of bid response and fly-
ing / technical evaluation of Eurofighter
Typhoon and its competitors Gripen and
Rafale will lead to Type Selection.

On Thursday 5 November two Eurofighter
Typhoon aircraft landed in Emmen for their
evaluation by the Swiss Procurement Agency
armasuisse and the Swiss Air Force. Em-
men is not only a Swiss Air Force base, but
also home for the famous “Patrouille Suisse”.

The Twin Seaters IPA3 and GT015 had been
fitted with Infrared Search and Track Sys-
tem PIRATE plus a reconnaissance capability

The Swiss pilots flew with the new Helmet

using the Rafael Recce Light pod derived
from the Eurofighter Laser Designator Pod.
The Eurofighter evaluation in Switzerland
is a combined team effort of the German Air
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Force, the National Test Centre WTD 61 and
Military Air Systems of EADS Defence & Se-
curity, who all seconded specialized personal.

The team was well received by their
Swiss counterparts, who were as objective as
one could be when taking a look at Eurofighter
Typhoon’s capabilities. EADS Project Pilot
Chris Worning commented that for him it was
another exciting experience to fly the Eu-
rofighter over such a beautiful but demand-
ing landscape again, in particular under
the ever changing meteorological conditions
of November and December.

After three weeks of hard work the aircraft
and the team left Emmen for home, confi-
dent that Eurofighter Typhoon would be the
ideal aircraft to meet the Swiss requirements.

IPA3 after landing in a powerful air-to-air configu-
ration with six AIM-120 AMRAAM, two IRIS-T and
two external fuel tanks

-
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In 2008 EUROJET Turbo GmbH, the leading military engine consortium, has achieved
numerous major milestones for its EJ200 programme.

EUROJET -
further on the route to success...

Speakers at the 500th EJ200 celebration at the Flugwerft SchleiBheim:
Hartmut J. Tenter, EUROJET Managing Director; Werner Sabarz, Deputy
General Manager, speaking on behalf of the NETMA General Manager
Antonino Altorio and Major General Karl Muellner as representative of the
German Air Force

100th Tranche 2 Engine

The entire production of the EJ200 engines
is organized into three production stages,
called Tranches. After the delivery of the
last of the 363 Tranche 1 engines in 2006,
they are all successfully powering the Eu-
rofighter Typhoon fleets of the Air Forces of
five nations since 2007. This year’s success
story began with the delivery of the 100th
Tranche 2 engine to the Royal Air Force on
the 9th of June. The engine was assembled
at the Rolls-Royce facilities in Bristol, Unit-
ed Kingdom. The production of Tranche 2
EJ200 engines is progressing in line with
established plans of the overall Eurofighter
Typhoon programme and will ensure pro-
duction continuity until 2012. The EJ200 en-
gines are assembled at the production facili-
ties of the respective partner companies
that comprise the EUROJET Turbo GmbH
consortium. EUROJET is responsible for the
management of development, production,
maintenance, support and export of the new
generation EJ200 engine. The shareholders
are Rolls-Royce (UK), MTU Aero Engines
(Germany), Avio (Italy) and ITP (Spain). The
EJ200 engine combines the leading tech-
nologies of each of the four European com-
panies.

100,000 EFH

The EJ200 programme passed another key
milestone at the end of October: The EJ200
engine achieved over 100,000 Engine Flying
Hours (EFH) in the Eurofighter Typhoon
fleets of the Air Forces of the United King-
dom, Germany, Italy, Spain and Austria. The
multi-role combat aircraft was introduced

into service with the Air Forces in 2003 and
is presently operated by 10 units across five
nations. With the addition of the Kingdom
of Saudi Arabia as the programme’s second
export customer after Austria, there are 707
aircraft with the potential for more than
1,500 EJ200 engines under contract. The re-
sponse to the EJ200 of the pilots flying the
Eurofighter Typhoon is, without exception,
always positive: “I am impressed over and
over again by the excellent engine han-
dling“ states Major Marc Thoene, Eurofight-
er Typhoon pilot in the German Air Force,
Fighter Wing 73 “Steinhoff”. The pilot is
equally enthusiastic about the outstanding
performance of the EJ200. “Optimum main-
tainability, great reliability and low life-cy-
cle costs are the characteristic features of
this engine”, says Thoene, adding with a
wink, “of course, for us, the unprecedented
thrust is the most significant one.”

The 100th EJ200 Tranche 2 engine produced at Rolls-Royce in Bristol

100th EJ200
TRAMNCHE 2 ENGINE

The 500th EJ200 production engine produced at MTU in Munich

500th EJ200 Engine

Before the end of what has already been a
successful year, EUROJET has another rea-
son to celebrate: On the 5th of November
2008 the 500th EJ200 engine rolled out of
the assembly line at MTU Aero Engines in
Munich, Germany, and was delivered to the
German customer. In recognition of this re-
markable achievement, EUROJET invited the
representatives of everyone who made this
major success happen to the Flugwerft
Schleissheim near Munich. Amongst the
guests were representatives of NETMA/
Nations (NATO Eurofighter and Tornado
Management Agency), the Air Forces of the
United Kingdom, Germany, Italy, Spain and
Austria, Eurofighter Jagdflugzeug GmbH,
Rolls-Royce, MTU Aero Engines, Avio, ITP
and other friends of the aerospace commu-
nity. All in all, more than 160 guests joined
EUROJET for this interesting and entertain-
ing evening in the branch of the Deutsches
Museum celebrating between the various

DA-1, the first
Eurofighter Typhoon
prototype, on display
at Flugwerft
OberschleiBheim

Safewwrnt by ML i Eiirgen

aircraft and engine exhibits of the last
decades, one of them being the celebrated
object itself - the EJ200. In his moving
speech, Hartmut J. Tenter, the Managing

F mills
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The venue of the celebration in one of the hangars
at the Flugwerft OberschleiBheim

Director of EUROJET Turbo GmbH, expressed
his gratitude for the effective cooperation,
motivation and constant input from all
partners, which made it possible to face the
demanding challenges and to succeed in
ultimately providing the Partner Air Forces
with the world-leading engine that they
deserve.

Future Prospects

EUROJET now looks forward to the next
upcoming achievement - the first engine to
achieve 1,000th flying hours installed in a
Eurofighter Typhoon. Whether this further
milestone in the successful history of the
EJ200 programme will be reached this year
or at the beginning of next year will become
apparent during the next weeks. In either
case, 2009 will be another promising year
on the route to success of the EJ200 pro-
gramme.




Since 1 July 2008 Eurofighter Typhoons operating out of Zeltweg Air Base in Styria
protect Austria’s air space from unwanted intruders

Eurofighter Typhoon of IX Stormo leaving the air base in Gioia del Colle after a deployment to the second
Eurofighter base of the Italian Air Force






