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Urban combat is probably one of the most dangerous forms of warfare today.
Not only has collateral damage to the civilian population become a very sensi-
tive consideration, but rogue combatants, by not taking those considerations
into play, have also increased their asymmetrical pressure to the exireme,
blending into the population and using innocents as shields. Times when a city
could be flattened by air raids in total impunity are well over.

Eric H. Biass and lan Kemp

are almost invisible in a city, and should

they be identified, they also know that
there are very little chances that counter-
fire will have opened up on them due to
the presence of the civilian population
within which they hide. And should an
attack against them result in civilian casu-
alties, they are quick to react to stir up
worldwide propaganda, as was recently the
case in Afghanistan when a Nato air raid
unfortunately claimed the lives of 45.

Some may point (and have pointed) to
the fact that urban warfare is not new.
Granted, but what “human correctness”
has really sparked off since the conflict
that tore former Yugoslavia apart is for
peacekeeping forces to minimise collat-
eral damage — not only to civilians, but
also to buildings and infrastructure. The
essential difference with past conflicts is
that an urban environment should still be
urban when the conflict is over, not a
heap of rubble. Those who visit
Dubrovnik today will surely appreciate
the nuance.

At some point it was claimed that one
should not even try to enter a city with
armoured vehicles. The sad truth is that
there really is no alternative. This means

I nsurgents know perfectly well that they

that armoured vehicles have to be adapt-
ed to fight in such conditions until a new
generation of fighting vehicle hits the
streets. Vehicles now need all-round fire
capability, meaning that machine guns
slaved to a slow training turret (coaxial
guns) have become something that con-
fines with uselessness.

As a consequence, there is a growing
tendency for vehicles to put on a tremen-
dous amount of weight. Where one would
normally use a 15- to 20-tonne armoured
vehicle, now one has to think 25 to 30
tonnes. And the trend is still on the rise —
including for troop transports, as evi-
denced by the numerous new generation
4 X 4s displayed at the Abu Dhabi Idex
exhibition in early 2007. Prime responsi-
bility for this embonpoint is a direct
response to the proliferation of IEDs —
Improvised Explosive Devices. We shall
later touch the subject of drones in this
survey, particularly when used as scout
vehicles; however, in the context of
explosive devices one may wonder why
drones are not more extensively used to
gather something that legal forces seem
to be lacking in a most bitter manner,
namely intelligence. Indeed, adding pro-
tection to a vehicle may well bring a vic-
tory in round one against IEDs. Howev-
er, insurgents, who typically use artillery
rounds or unused stocks of aircraft
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bombs to manufacture their booby traps,
will soon learn that two 1000-pounders
instead of one will eventually do the job
to win round two.

Another trend that is evolving very
rapidly is the development of active, hard-
kill, self-protection systems for vehicles.
The Russians (then Soviets) had pio-
neered the concept in the 1980s with the
Shtora, but other less hazardous systems
for a vehicle’s immediate surrounding are
currently being developed in Britain,
Israel, France, Sweden, South Africa and
Northern America to name but a few
nations. They will eventually mature
toward the end of this decade, and these
systems already appear to stand a good
chance of resolving the threat from anti-
armour warheads. Sadly, there still is no
cure against the phenomenal blast creat-
ed by an improvised device as a short clip
that can be seen on the Internet proves: it
shows a Stryker being lifted and tossed

Cover
his US marine in Al Saqlawiyah,
Iraq carries a Saab Bofors

Dynamics 84 mm AT4 slung on
his back. The AT4 peg
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is the standard
light anti-armour
weapon in US
service. Under the
Foreign Compara-
tive Test pro-
gramme the US is
buying the AT4CS
(Confined Space)
and is funding the
development of an Enhanced Blast
Tandem Warhead.




US soldiers mount an urban checkpoint in Irag. Permanent and temporary checkpoints

are a key tactic in denying mobility to insurgents. (US Army) .

over to its side after passing by a civilian
vehicle packed with explosives. A com-
pact sedan can carry as much as 250 kg of
explosives, an up-market saloon twice as
much. Another, clearer, clip shows a
Stryker suffering the same treatment
from what appeared to be a buried bomb
(http:/Awwwstr8up.com/watch.php?v=2288).

In the meantime — and particularly
since 2001 — a number of vehicles and
weapons are being adapted until a new
generation rolls into service, not to men-
tion aircraft to carry them.

The Stryker

In May the US Army’s 4th Stryker
Brigade Combat Team, 2nd Infantry
Division deployed to the town of
Tarmiyah in Iraq as part of an American
military ‘surge’ intended to reduce insur-
gent violence in the Baghdad region. This
was the scene of a concerted attack by
insurgents on a US base in February that
cost the lives of two US soldiers and
wounded nearly 30 more. A press release
from the public affairs office described
the brigade’s mission as, «a tug-of-war
with insurgents in the town» in which
«the people of Tarmiyah are the rope.» It
is an apt description of a fierce counter-

insurgency battle in a crowded urban
environment. As Darpa director, Dr
Tether noted, it is imperative that military
forces identify their enemy and use an
appropriate response to neutralise or
destroy the enemy, while avoiding harm-
ing civilians or inflicting collateral dam-

age.This is particularly important in secu-
rity and stabilisation operations such as
those underway as part of the War on Ter-
ror in Afghanistan and Iraq.

Equipped with the General Dynamics
Land Systems 8 X 8 Stryker vehicle the
new Stryker Brigade Combat Teams are
infantry-laden and thus well suited for
urban operations being able to put more
‘boots on the ground’ than the army’s
heavy brigades. The 4-2 Team is the first
to deploy with the Stryker 105 mm-
armed Mobile Gun System. The Stryker
medium armoured vehicle programme
comprises two main variants based on the
General Dynamics - Canada LAV III: the
M1128 MGS (Mobile Gun System) and
the M1126 Infantry Carrier Vehicle,
which also serves as the baseline for eight
specialist configurations. The role of the
MGS is not to engage tanks but to pro-
vide close support for dismounted
infantry by destroying bunkers and
punching holes in walls to provide access.
Each Stryker infantry company will
eventually include a platoon equipped
with three MGS vehicles.

The Stryker will carry three types of
105 mm ammunition: the M393A3 high

ret of an M1116 High Mobili-
ty Multipurpose Wheeled Vehicle,
maintenance technicians of the 447th
Air Expeditionary Group decided their
comrades needed better protection for
urban operations. Using scrounged and
cannibalised components they devel-
oped the Chavis turret, named in hon-
our of the dead airman. The turret is

the manufacture of armoured Humvee
doors and standard 10 X 10-inch ballis-
tic glass panels. The initial design was

Chavis Turret

hen a member of the US Air Force's 732nd Expeditionary Security Forces
Squadron was killed by sniper fire in October 2006 while sitting in the tur-

made of the same ballistic steel used in = =

further refined by the engineers of the rapid prototyping section of the US Naval Sea
Warfare Division, Crane Division who produced a prototype turret only 80 days
after the airman’s death. The first of 60 turrets was shipped to Iraq for installation in

the field in April. (US Air Force)

A General Dynamics — Canada M1134 Stryker Anti-Tank Guided Missile vehicle
launches a Tow missile. Raytheon developed a Bunker Buster warhead for its Tow
missile to provide the US Army’s Stryker brigades with a weapon optimised for urban

combat. (US Army)
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explosive plastic-tracer (Hep-T) round,
the M456A2 high explosive anti-tank
(Heat) round and the M1040 canister
round. The M393A3 Hep-T round is
designed for use against bunkers and
urban targets. A key performance param-
eter is the ability to smash an opening in
a double-reinforced concrete wall. The
BT Fuze division of L-3 Communications
is the prime contractor to the US Army
for the production of the M393A3. The
US Army Armament Research, Develop-
ment and Engineering Center (Ardec)
awarded L-3 Communications a $ 22 mil-
lion firm-fixed-price contract in March
2007 to produce M1040 canister rounds
designed for use against infantry at
ranges of 500 metres or less. The M456A2
Heat round gives the MGS the ability to
engage any light armoured vehicles that
might be encountered.
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[ Although this is a wooden mock-up of the Rheinmetall Gefas, a demonstrator is

already being assembled for mobility trials in 2008. (Armada/EHB) -

The Stryker teams have other
weapons optimised for urban combat.
When it became apparent that technical
problems associated with the external
gun and autoloader would delay the
fielding of the MGS the army’s Program
Executive Office — Tactical Missiles fund-
ed the development of a bunker-buster
warhead for Raytheon’s BGM-71 Tube-
launched Optically-traced Wire-guided
(Tow) missile for use with the M1134
Stryker Anti-Tank Guided Missile vari-
ant. Each team has an anti-armour com-
pany of three platoons each with three
Stryker ATGM vehicles armed with an
elevating twin Tow missile launcher. An
accelerated twelve-month joint govern-
ment/contractor effort produced a new
warhead that could be fitted on a modi-
fied Tow 2A missile without affecting the
weapon’s range or other flight character-
istics. The project leveraged work that
was done in developing a blast-fragmen-
tation warhead for the army’s Hellfire
missile. The first production contract,
awarded in June 2005, covered 50 missiles
for qualification testing, 50 for field tests
and 500 operational missiles. The US
army expects that a series of improve-
ments will keep the Tow in service
through 2025.

Stryker infantry platoons are also
equipped with the shoulder-launched
Javelin medium-range fire-and-forget
missile, produced by the Raytheon/Lock-
heed Martin Javelin Joint Venture. In
service since 1996 this top-attack missile
is fitted with a tandem warhead with two
shaped charges optimised to defeat main
battle tanks fitted with explosive reactive
armour.

The army plans to integrate the
Javelin with the Kongsberg Protector
Remote Weapon Station fitted on its
M1126 Strykers. Production of the

4

improved Block 1 missile and CLU
(Command Launch Unit) began in Sep-
tember 2006. It features an enhanced
rocket motor that reduces the missile's
time of flight and includes improvements
to the launcher, software updates and
increased warhead lethality against a
wider range of target sets. Future
enhancements include an extension of
the missile’s range (which also presup-
poses a serious increase in the launcher’s
sighting system).

The Javelin has been sold to nine
countries — Australia, the Czech Repub-
lic, Jordan Ireland, Lithuania, New

Zealand, Norway, Oman, Taiwan and
Britain — and further sales are being
negotiated.

Other vehicle companies are now
working on entirely new solutions. The
Gefas from Rheinmetall could even be
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considered an outright revolutionary
design. It even may look very futuristic,
yet a 17.5-tonne demonstrator is expect-
ed to get its wheels turning as early as
Spring 2008.

Designed entirely around the crew
protection concept, the vehicle is modu-
lar — truly modular, that is. Front (motors
and wheels), followed by the engine mod-
ule (410 hp MTU diesel and ESW electric
generator), cabin and its panels, and rear
(again motors and wheels) modules are
fully detachable and replaceable by a
team of three in between one and one-
and-a-half hours.

By the time these lines are printed, the
central V-hulled module (which can
accommodate six men) designed in co-
operation with IBD Deisenroth will have
been submitted to a preliminary protection
test in Meppen. Although it is a fairly large
vehicle with a 5.5-metre wheelbase in the
basic 4 X 4 configuration (which can be
grown to 6 X 6 and 8 X 8 by simple addition
of modules), its turning circle of 13.6 metres
is comparable to that of a saloon car.

Because of its electric drive (each
wheel being driven by a motor via a short
shaft) there is no bulky transmission or
transfer case. The suspension was
designed by Timoney.

Precision Engagement

More than 3000 Lockheed Martin Hell-
fire I missiles have been fired from US
helicopters and Predator drones in the
War on Terrorism. «Because of the con-
fined battlefield geometry and extremely
complex urban terrain, Hellfire was the
weapon of choice for its precision and
effects: it minimized collateral damage
while still achieving the ground comman-
der’s intent. We owe a great deal of our
success at Tall Afar to Hellfire,» wrote an
AH-64 Apache pilot of the 3rd Armored
Cavalry Regiment in September 2005.

The Hellfire II family includes three
warheads:

the AGM-114K Heat missile, which
can defeat all known and projected

The Gefas office
offers ample space
to its crew and
affords the
installation of large
tactical displays.
Due to the
modularity of the
vehicle, there is no
steering column; it
is all steer-by-wire.
(Armada/EHB)




Diriving in Irag has remained dangerous and deadly for our troops. The proven,

safer alternative is Textron Marine & Lands’ M1117 ASV (Armored Security Vehicle).
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This standard ISO container has been ripped open by the sustained pressure wave
created by a Lockheed Martin Hellfire II| AGM-114N Metal Augmented Charge
warhead. The thermobaric warhead was developed to meet an urgent US Marine

Corps requirement for a Hellfire Il optimised to attack multi-room structures, bunkers

and caves. (Lockheed Matrtin)

armoured threats, this according to the
manufacturer

the AGM-114M blast fragmentation
missile, which defeats soft targets such as

ships, buildings, bunkers and light
armoured vehicles
the AGM-114N metal augmented

charge (Mac) missile designed for use
against enemy forces in buildings,
bunkers, caves and other enclosures.

The Hellfire I AGM-114N Mac was
developed to meet a urgent US Marine
Corps requirement following the 2001
US-led invasion of Afghanistan for a
Hellfire II warhead optimised to attack
multi-room structures, bunkers and
caves. The missile is fitted with a 3.63-kg
thermobaric warhead which creates a
sustained pressure wave. The missile uses
the same guidance and control section
and propulsion section as the AGM-
114K/AGM-114M missiles and incorpo-
rates the same electronic safe, arm/fire
device as the AGM-114M.

The Department of Defense approved
the AGM-114N Mac missile for acceler-
ated full-rate production in August 2005
and the army issued a $ 90 million con-
tract for 900 AGM-114N Mac, 180 AGM-
114K missiles and the conversion of 100
AGM-114K missiles to the Mac configu-
ration. “Early versions of the Mac-config-
ured Hellfire have already been combat
proven in Operation Iraqi Freedom and
have been cited by the administration as
meeting an urgent requirement to sup-
press terrorists in urban areas. This mis-
sile is capable of reaching around corners
to strike enemy forces hiding in caves,
bunkers and hardened multi-room com-
plexes. Coupled with Hellfire’s highly
accurate semi-active laser seeker, the

Mac warhead gives our forces the ability
to take out threat targets in urban envi-
ronments with high lethality and minimal
collateral damage,” Ken Musculus, Pro-
gram Director for Air-to-Ground Mis-
siles Systems at Lockheed Martin Mis-
siles and Fire Control, told Armada.

In mid-2007 Nammo is expected to
deliver prototype 70-mm Multi-Purpose
Penetration Warheads to the Army’s
Armaments Research, Development and
Engineering Center (Ardec) at Picatinny
Arsenal, New Jersey. The warhead is
already used on Danish and Norwegian
fighters and British Army AH-1 Apache
attack helicopters. Under the American
Foreign Comparative Test programme
funding Ardec is evaluating the rockets
to confirm whether they would give the
AH-6J helicopters of the 160th Special

Operations Aviation Regiment ‘a signifi-
cant new capability to defeat hardened
targets such as buildings and bunkers’.
The 70-mm MPP, a derivative of
Nammo’s RA79 warhead, will be used on
the service’s 2.75-inch Hydra rocket.

Rafael developed the Spike to meet
the demanding requirements of the Israel
Defense Force for an anti-armour family
of weapons that could be used in the dis-
mounted role, on ground platforms and
on helicopters.

The family consists of the 800-metre-
range Spike-SR, the 2500-metre Spike-
MR (previously known as Gill), 4000-
metre Spike-LR and the 8000-metre
Spike-ER (previously known as NTD
Dandy). The fire-and-forget Spike-MR
and Spike-LR share the same launcher
and missile, although the Spike-LR can
also be supplied with a two-way fibre-
optic datalink. Although developed with
a shaped tandem charge warhead to
defeat tanks and their reactive armour,
Rafael markets the Spike as a ‘multi-pur-
pose’ missile. Although it has been
decades since the Israel Defense Force
has engaged tanks or other fighting vehi-
cles in combat it routinely uses helicop-
ter-launched missiles as the weapon-of-
choice to attack insurgents in urban
areas. Rafael has completed develop-
ment of its Penetration, Blast and Frag-
mentation (PBF) warhead for the Spike-
ER ‘to fulfil the needs of its customers for
an effective/minimal collateral damage
weapon system for urban and anti-terror
warfare, low intensity conflicts and high-
value targets’. The Spike has been sold to
the Czech Republic, Italy, Finland, The
Netherlands, Poland, Romania, Singa-
pore, Spain and unspecified customers in
South America and elsewhere.

France’s Délégation Générale pour
I' Armement, on behalf of the French and
German governments, is supervising the
testing of MBDA’s new Milan ER
(Extended Response) missile and new
ADT (ADvanced Technologies) firing
post. Ruag of Switzerland had developed
a new dual-purpose 115-mm warhead
that is able to pierce more than 1.1 metres
of armour protected by reactive armour

company Aimpoint has manufac-
tured the sight under license as the
Concealed Engagement Unit. Two
oval-shaped mirrors within the
sealed system reflect the image
from the weapon’s optical sight to
the soldier who is able to search for
and engage targets while keeping
his head and upper torso behind
cover. When not needed it is rotat-
ed away from the weapon’s stan-
dard sight. Aimpoint will launch an
improved model later in 2007, and
confirms that other unspecified
countries are evaluating the unit.

To the Point

ustralia's Defence Science and Technology Organisation developed the Off-
Axis Viewing Device in 2004 for use by Australian troops in urban operations.
Hundreds of units are now in use in Afghanistan and Iraq. Since 2006 Swedish
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The Lockheed Martin GMLRS Unitary rocket has a five-metre CEP at ranges beyond 70
km, making it an effective weapon for use against urban targets. The company is now
developing an Enhanced Blast Warhead. (US Army) .

or smash a hole through 2.5 metres of
concrete (this division of Ruag has since
been taken over by Saab). Both the
French and German armies are consider-
ing acquiring the Milan ER to replace
their earlier generation Milans. Selection
by either, or both, customers would be an
important order for MBDA, whose origi-
nal Aerospatiale Missiles firm has pro-
duced more than 10,000 firing posts and
360,000 Milan wire-guided medium-
range missiles for 43 customers since
1974. Although the Milan ER retains the
weapon’s  wire-guidance system it
extends the range from 1950 to 3000
metres. The ADT’s integral thermal
imager enables targets to be tracked and
engaged in almost all weather conditions,
while a video input/output system
enables remote operation. This is a very
important feature in an urban environ-
ment as not only does it enable an opera-
tor to remain concealed and away from
his weapon, but also to comfortably use
the sighting systems as an observation
post. The fully digital ADT incorporates
built-in test facilities, improved mainte-
nance and a training system. The new
missile remains compatible with the
earlier launcher, which gives the poten-
tial for existing operators to make a
smooth transition over time to the all-
new system.

The Lockheed Martin Missiles and
Fire Control Systems Multiple Launch
Rocket System was developed for the US
Army and its European allies during the
Cold War to rapidly saturate area targets
such as artillery batteries, air defence
units and command centres. The weapon,
originally designed to ‘clear grid squares’,
has now been dubbed ‘the 60 km sniper’
following the introduction of new preci-
sion-guided munitions. «The GMLRS

[Guided MLRS] Unitary consistently
outperformed its circular error probable
(CEP) accuracy requirements during
combat operations in Ramadi, making it
an effective weapon in the dense urban
terrain,» wrote a US Army artillery offi-
cer in Field Artillery magazine’s March-
April 2007 issue.

The XM30 GMLRS was developed
under a 48-month System Development
and Demonstration (SDD) contact
awarded in November 1998 to Lockheed
Martin, partnered with Diehl, MBDA and
Fiat Avio. Using the extended-range
MLRS as a basis the consortium integrat-

B —'-——-

» MILAN ER

ed an inertial measurement unit and a
global positioning system into the rocket,
along with canards in the nose, enabling
the rocket to deliver a warhead within a
five-metre circular error of probability
beyond 70 km. Low-rate initial production
for the US Army of the M30 GMLRS,
equipped with a cargo warhead carrying
404 M85 Dual Purpose Improved Con-
ventional Munitions  (submunitions),
began in mid-2003. A point strike capabil-
ity is provided by the M31 GMLRS Uni-
tary, which features an 89-kg high explo-
sive fragmentation warhead developed by
General Dynamics under subcontract to
Lockheed Martin. A new tri-mode fuze
that can be programmed for airburst,
point-impact and delay detonation is
under development. Deliveries began in
mid-2005 of a Unitary Urgent Materiel
Release (UMR) rocket fitted with an
interim point detonation/delay fuze. The
weapon debuted in combat in Iraq on 9
September 2005 when eight GMLRS
UMR rockets destroyed two insurgent
strongholds more than 50km away.
According to the 3rd Armored Cavalry
Regiment the weapon hit the enemy posi-
tions with “limited” collateral damage.
This apparently had a psychological effect
on the enemy in Tal Afar who was trying
to provoke the coalition into an attack
that would have inevitably resulted in the
destruction of large areas of the city. The
British Army became the first European
customer for the GMLRS when it placed
a $ 55 million order in mid-2005 for rock-
ets equipped with unitary warheads.

To further improve GMLRS effective-
ness against urban targets Lockheed
Martin is developing a unitary Enhanced
Blast Warhead (EBW). An over-pressur-
ization warhead, it is designed to devas-
tate enclosed structures with minimal
effect on the target surroundings. The
first test was conducted in July 2006.

In addition to a range of 3000 metres (including target identification at that distance)
the Milan ER and its new ADT firing post offer the possibility of remote observation and

firing. (Armada/EHB)
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Thevulnerability of-the commander and loader
of the M1AZ2 te sniper fire is apparent

In a built-up areaq, the simplest rocket-launched grenade can suddenly turn itself
into an effective top-attack weapon if fired from the roof or the terrace of a
building. With the generalisation of conflicts in built-up areas, even the most
modern tank has to be adapted the new ‘laws’ imposed by this environment.

Challenger 2 loader’s gun had become

the vehicle’s most used weapon, this
because it of its higher flexibility, speed of
operation and capability to fire at high
elevation angles, which the tank’s
machine gun, being slaved to the turret,
cannot match. However, in the current
configuration of the Challenger, the
loader is badly exposed to enemy fire.
The British Army, through the Urgent
Operational Requirement process, is cur-
rently studying ways of improving the
protection of the loader by fitting a
remote control weapon station to allow
him to fire a 7.62-mm machine gun from
under armour.

Other main battle tank improvement
programmes are more ambitious as evi-
denced by the American Tusk and Busk,
the Israeli Merkava kits, the German
PSO and the French Azur.

I n Britain it has been realised that the

Tusk and Busk

The US Army has begun fitting the Tank
Urban Survival Kit (Tusk) on its General
Dynamics M1A1/M1A2 tanks to reduce
their vulnerability in urban environments
in Iraq. «The tank was not designed to do
what it’s doing now in Iraq,» said Captain
David Centeno, assistant product manag-
er of the Tusk project, at the 2007 Armor
Warfighting Conference at Fort Knox,
Kentucky in early May. «You take this
massive tank and put it in the middle of a
city,now you have to design something to
enable it to survive and still do its mission
in a city.» The Tusk was developed by
General Dynamics at the request of the
US Army’s M1 tank project manager and
is based on extensive feedback from M1
crews that have served in Iraq.
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The service’s goal is to ship 565 kits to
Iraq so that all tanks will be fitted with the
Tusk by the third quarter of 2008. GDLS
received a $ 45 million contract in August
2006 to produce 505 Tusk sets with Arat
production funded in a separate $ 59 mil-
lion contract. In December 2006 GDLS
received an § eleven million contract
modification, to a contract potentially
worth up to $ 60 million, to produce 250
mine floors. The army’s fielding plan will
remove tanks from operation for as little

time as possible; units will be able to
install the complete Tusk in the field in
about twelve hours and the following day
will be trained on the new equipment. A
Tusk IT enhancement, which will include a
rear-view camera for the driver, is expect-
ed to be fielded in mid-2008. Under Tusk
IIT the army is seeking to introduce a
remotely operated weapons station
armed with a 12.7-mm machine gun and is
now evaluating which system is most suit-
able for the M1.

The US Marine Corps intends to fit
elements of the Tusk to its M1 fleet. The
Australian Army acquired 59 ex-US
Army M1A1 AIM tanks under project
Land 907 to replace its fleet of Leopard 1
tanks. In the second phase of the project
the service tentatively plans to spend
between A$ 150 million and A$ 200 mil-
lion to upgrade the M1 to a standard sim-
ilar to Tusk.

The US army has also begun fielding
the Bradley Urban operations and Sur-
vivability Kit (Busk) designed to improve
the effectiveness of the M2/M3 Bradley
fighting vehicle in urban operations. The
Product Manager Bradley/M113 and
other army officials visited ten battalions
in 2004 to discuss the Bradley's perform-
ance in Operation Iraqi Freedom. The pri-
mary components of the Busk are given in
a box on the page following, but also
under consideration is mounting a slat
armour to protect the rear ramp, although
this may not be the final solution.

Merkava

Not surprisingly, Israel is also fielding
low-intensity conflict/urban operations
upgrade kits on its Merkava Mk 3 and
Mk 4 tanks. The kit for the Mk 3 includes
a heavier bottom plate better able to

Systems in Tusk

the stabilised Counter-Sniper/Anti-Materiel Mount (CSAMM), which enables an
M2 12.7-mm heavy machine gun to be mounted above the M1’s 120-mm main arma-
ment. The M2 slews with the tank’s main gun and gives the crew a weapon to accu-
rately engage targets without using the
main armament or exposing themselves.
More than 130 CSAMMSs have already
been installed in Iraq ﬁ

Abrams Reactive Armor Tiles (Arat)
fitted to the sides of the hull to provide
enhance protection against Heat warheads
fired from hand-held weapons such as
RPGs

shaped belly armour to divert the blast
of an IED and a new driver’s seat which
provides better protection. This aluminium armour, which weighs about 1360 kg, can
be fitted in two hours

a tank infantry phone mounted at the rear of the chassis to enable infantrymen to
talk directly to the tank crew and assist in directing fire

a thermal weapon sight for the loader’s machine gun

a transparent armoured gun shield for the loader’s machine gun

a thermal Driver’s Vision Enhancer to improve the driver’s vision at night and in
poor visibility conditions

a remote thermal sight for the commander of the M1A1 enabling him to fire his
M2 12.7-mm heavy machine gun when closed down

a power distribution box with circuit protection to support the various Tusk ele-
ments.

i P
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modification kit in December 2006 and is considering which elements to fund. The

I The French Army conducted evaluations of the Nexter Action en Zone URbaine (Azur)

Leclerc Azur provides improved survivability, better situational awareness and

extended operating range. (Nexter)

withstand the blast of large IEDs. The
12.7-mm machine gun mounted on top of
the tank’s 120-mm main gun is linked to
the fire control system so that the gunner
can fire it under armour protection.
The commander’s cupola has been
redesigned to improve visibility. Marking

Merkava Mk 4 Kit

an overhead weapon station that
will be operated by the loader; designs
from Rafael, IMI and Elbit are being
evaluated

the Vectrop Tank Sight System
which mounts four protected cameras
in blind spots around the tank to pro-
vide the driver with rear and side
views

a hunter-killer sight developed by
ODF Optronics is mounted on a mast
on the turret roof to improve the com-
mander’s situational awareness

a front-mounted ram to enable the
Merkava to clear barricades and other
obstacles

an active protection system will also
be fitted. This could be either the
Rafael Trophy or the IMI Iron Fist.

poles are mounted on the extremities of
the tank so that it is easier for the com-
mander and driver to manoeuvre in con-
fined spaces. Steel mesh is fitted to pro-
tect optics, intakes and exhausts. An
observation window and firing hatch are
mounted in the rear door so a sniper can
ride in the rear compartment to provide
close protection. The kit for the Mk 4
includes more advanced elements.

Azur

In March 2006 the French Army Techni-
cal Service (Service Technique de
I’Armee de Terre) awarded contracts to
the manufactures of the Nexter Leclerc
tank, the Renault 6 X 6 VAB armoured
personnel carrier and the Panhard 4 X 4
VBL scout vehicle to develop Action
en Zone URbaine (Azur) modification
kits for these vehicles. The prototypes
were unveiled at Eurosatory in Paris,
June 2006.
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On the Leclerc Azur the original side
skirts have been replaced by new passive
armour skirts and bar armour has been
fitted around the rear of the hull. Addi-
tional armour has been fitted to the tur-
ret roof and protection against petrol
bombs has been installed over the rear
engine decks. To provide close protection
a remote control weapon station fitted
with a machine gun is mounted. The VBL
Azur demonstrator incorporates a 360°
surveillance device, a non-lethal grenade
launcher, smoke dischargers on the front
and back of the vehicle, wire cutters, a
strengthened front bumper with extra
storage capacity, covered engine air
intakes and a manually operated search-
light. The army conducted an initial eval-
uation of the Azur demonstrators in
November and December 2006 at its new
Centre d'entrainement en zone urbaine
(urban training centre) at Sissonne in
various operational scenarios and is now
considering the results.

PSO

Germany’s Krauss-Maffei Wegmann
unveiled the company-funded prototype
of its Leopard 2A6 tank optimised for
operations in an urban environment at
Eurosatory 2006 under the designation
Leopard 2 Peace Support Operations
(PSO). Advanced passive armour side
skirts have been mounted along the sides
of the hull along with the addition of
armour to the sides and roof of the tank’s

turret. To minimise the exposure of the
crew the machine gun on the comman-
der’s cupola has been replaced by a
remote controlled weapon station behind
the loader’s hatch. This can be armed
with a 7.62-mm or 12.7-mm machine gun
or a 40-mm automatic grenade launcher.
The tank’s optics are better protected
against damage from falling debris and
thrown stones. A hydraulically operated
dozer blade, operated by the driver, is fit-
ted to the front of the hull enabling the
tank to clear barricades and rubble.
KMW has developed a mine protection
kit for German and Swedish Leopard 2s
deployed on international operations
and this can be fitted to the PSO variant
for additional protection.

Rheinmetall is continuously developing
new 120-mm tank rounds, the latest
being an HE round to enable engage

soft and semi-hard targets.
(Rheinmetall) -

Tank Munitions

Several countries are developing multi-
purpose 120-mm tank rounds better suit-
ed for the contemporary operational
environment. The French Army has
placed an initial order for 1000 rounds of
the new Nexter High Explosive-Tracer

not affect normal sighting functions

Busk Main Components

a high-powered, hand-held battle command spotlight which provides three mil-
lion candlepower using 24-volt vehicle power and an existing connector. This can be
used to search for IEDs placed along roads at night and to identify vehicles at a
standoff distance before they approached traffic control points

a lightweight, non-conductive ‘dome tent’ structure to protect the turret and crew
from low-hanging electrical power lines at speeds up to 50 km/h

external optical components, such as the Commander's Independent Viewer
(CIV) on the A3 model, are protected by a mesh encased in a steel frame which does

a Commander's Light Automatic Weapon (Claw) mounted on the CIV and inte-
grated with the A3 Fire Control System so that it can be fired under armour with
existing fire control components. The Claw can be either the 5.56-mm M249 Squad
Automatic Weapon or the 5.56mm M231 Firing Port Weapon

enhanced protection against mine and IED explosions.
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Krauss-Maffei Wegmann unveiled the prototype of the company-funded Leopard 2

Peace Support Operations tank at Eurosatory 2006. The vehicle is optimised for urban
operations with improved situational awareness, close protection and a dozer blade to
clear barricades and rubble. (Armada/EHB) -

Mk II rounds which can be used against
buildings and bunkers as well as light and
medium armoured vehicles. Nexter is
considering the use of a time fuze to
enable the round to be detonated above
dug-in targets.

Nexter is also developing the Poly-
nege top-attack projectile, which is
intended to defeat targets such as main
battle tanks, light armoured vehicles, dis-
mounted troops, and infrastructures
beyond the line of sight out to eight km.
Under DGA contracts Nexter will con-
duct a demonstration flight in 2007 and
will later demonstrate the terminal-
attack stage of the system. At time of
writing, Nexter announced that it was
about to disclose more information on
the subject, so watch for your next issue
of Armada International.

To succeed its DM 12 A2 Germany’s
Rheinmetall Waffe Munition is produc-
ing a new HE round designed to enable
successful engagement of soft and semi-

hard targets. The warhead contains steel
and heavy metal design fragments and is
equipped with a time fuse featuring a per-
cussion function that can be set with or
without delay. The tank’s fire control sys-
tem sets the time delay of the fuze.

Israeli Merkava tanks carry the
120-mm  Anti-Personnel/Anti-Materiel
(Apam) round, recently developed by
Israel Military Industries. According to
IMI, «[the primary threat] that the Apam
deals with is anti-tank squads equipped
with extremely lethal AT weapons. These
squads, spread out massively in the mod-
ern battlefield, on the ground, in vehicles,
in buildings and bunkers, have become a
major threat to today's MBTs.» The Apam,
is designed to defeat five target types:

dismounted infantry

light armoured vehicles

50.8 cm of double-reinforced concrete

bunkers of sand and timber construc-
tion

hovering helicopters.

Under contract to the French DGA Nexter is developing the Polynege top-attack
projectile which is intended to be a multi-purpose, beyond line-of-sight smart munition
to attack tanks and other armoured vehicles, dismounted troops and buildings.
Demonstration flights are scheduled to take place this year. (Armada/EHB) -
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The Apam flies on an overhead attack
trajectory to dispense six submunitions
which shower lethal fragments over a
zone 50 metres long and 20 metres wide.
To attack bunkers the Apam is fired as a
unitary round.

The M1040 round fired by the Stryker
MGS leverages the work done by Ardec
and General Dynamics Ordnance and
Tactical Systems in developing the
M1028 120-mm canister round for use by
US Army and US Marine Corps M1A1/
M1A2 Abrams tanks. The project fol-
lowed a request from US Forces in Korea
in 1999 for a round that could be used
against dismounted anti-armour missile
teams. The programme documents stat-
ed: «The range requirements for the can-
ister cartridge are 200 to 500 meters
(threshold) and 100 to 700 meters (objec-
tive). The requirement is to defeat equal
to or greater than 50% of a ten-man
squad with one shot, and equal to or
greater than 50% of a 30-man platoon

the M1028 120 mm Canister
Cartridge developed and
manufactured by General Dynamics. It
produces a lethal spray of tungsten
balls to defeat infantry targets at
ranges of 200 to 500 metres and can
also punch holes through walls.
(General Dynamics) T

I US M1 tanks in Iraq are equipped with

with two shots.» The round dispenses
approximately 1100 tungsten balls as
soon as it clears the muzzle and is also
effective against normal block walls, con-
certina wire and cars. The round was cho-
sen as one of the army’s top ten inven-
tions in 2004 and was fielded in Iraq the
following year.

Ardec is developing the 120-mm
XM1069 Line-of-sight Multipurpose
(Los-MP) munition to defeat ‘hardened
targets and enemy personnel through the
employment of a multi-mode program-
mable base detonating fuze and blast
fragmenting target penetrating warhead’.
The Los-MP round is intended to replace
the M830 Heat, the M830A1 High Explo-
sive Anti-Tank-Multi Purpose — Tracer,
the M908 High Explosive-Obstacle
Reduction-Tracer and the M1028 rounds,
thus offering significant tactical and
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logistical advantages and hopefully low-
ering acquisition costs. Developmental
rounds have been tested against double-
reinforced concrete walls, earth and tim-
ber bunkers, anti-personnel targets and a
TS5 tank. The round is being developed
as part of the Future Combat System
programme for use by the Mounted
Combat System, which is planned to
enter service in 2015. The army has
expedited development to meet current
operational needs and if the funding
request in the fiscal year 2008 budget is
approved the Los-MP could be fielded as
soon as 2010.
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I The US Army is evaluating the 120-mm Apam, under the US designation XM329, for
use by the M1 tanks. IMI also offers a 105-mm Apam round. (IMl) -

More than ever, light, shoulder-launched weapons are proving their worth in
built-up areas. However, a number of them are being optimised to enable the
soldier on foot to deal with constructions rather than armour. They now include
wall breakers, door smashers and high-pressure generators.

anti-armour weapons to tear down

walls is the very short ranges afford-
ed by an urban environment. Two factors
come into play: the distance from the
launcher at which the warhead is activat-
ed and the blast which will affect the
operator and his team members. A third
useful boon (already applied to some
anti-tank weapons) is the ability to fire
from an enclosure (through the window
of a room, for instance).

T he problem with the use of normal

Smaw

Talley Defense Systems, recently
acquired by Nammo of Norway, is pro-
ducing 3000 thermobaric Mk 80 NE
(Novel Explosive) thermobaric rockets
for its 83-mm Shoulder-launched Multi-
purpose Assault Weapon (Smaw) in serv-
ice with the US Marine Corps under a $
14 million contract awarded in October
2006. «The Smaw, particularly with the
thermobaric round, has proven to be one
of the most effective weapons used dur-
ing urban combat in Iraq,» wrote a
Marine Corps infantry officer in the April
2007 Marine Corps Gazette. “Many
observers have pointed them out as one
of if not the key infantry weapon during
the battle of Fallujah in November 2004
and have recommended that the num-
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bers be increased so that one can be pro-
vided in support of each squad.” The
Smaw, based on the IMI B-300, has been
in US Marine Corps service for 20 years
and was previously used with the high
explosive, dual-purpose (HEDP) rocket
against bunkers, masonry and concrete
walls, and light armour and high explo-

sive anti-armour rockets against AFVs.
The Smaw-NE was developed and field-
ed by Talley, the Naval Surface Warfare
Center and the Marine Corps Systems
Command in response to an urgent corps
request in 2002, and the first 400 rockets
were deployed in Iraq in March 2003.
Talley used the HEDP rocket to devel-
op the XM141 Disposable Smaw (Smaw-
D) to meet a US Army requirement for a
Bunker Defeat Munition. The Smaw-D is
said to be fully operational at eleven
metres. Several thousand rounds were pro-
duced in the late 1990s and, since the start
of the War on Terror, Talley has produced
several thousand more to replace weapons
used to attack bunkers and caves in
Afghanistan and Iraq. The Smaw-D weighs
7.26 kg in an 813-mm-long launch tube.

Fots

The Marine Corps’ Follow-on to Smaw
programme, with an estimated value of $
360 million over 20 years, is comprised of
three acquisition phases: a new launcher
to replace the Smaw, a fire-from-enclo-
sure (FFE) round and a wall-breaching
round. During the period FY06 to 09 the
service plans to competitively select and
qualify a new launcher with production
to commence in FY10. The introduction
of an FFE/wall-breaching round is

Rafael has developed a version of its Simon door-breeching munition which can be
launched from short barrel 5.56-mm weapons such as this Nexter Famas assault rifle. The
system is in US Army service as the M100 Grenade Rifle Entry Munition. (Rafael) T
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Dynamics 84-mm AT4 which, under the local designation M136, is the standard light

I A member of the US Army’s 5th Stryker Brigade Combat Team fires a Saab Bofors

anti-armour weapon in US service. Under the Foreign Comparative Test programme
the US is buying the ATACS (Confined Space) and is funding the development of an
Enhanced Blast Tandem Warhead. (US Army) -

planned for FY13. The Corps expects to
acquire approximately 1052 launchers
and/or 143,000 rounds of ammunition.
The team of General Dynamics, Dynamit
Nobel and Rafael are offering a weapon
based on the Dynamit Nobel Panzerfaust
90 while Lockheed Martin is teamed with
IMI to offer a design based on the Israeli
company’s Shipon.

Shipon

The IMI shoulder-launched Shipon UT
uses the combat-proven S-300/Smaw
propulsion system to deliver anti-tank
and anti-fortification/anti-personnel
rockets to a range of 600 metres. The
bunker buster is designed to penetrate
walls and explode inside the target for
maximum effect. The fire control system,
which incorporates a laser rangefinder,
ballistics and fuze control processor and
night vision capability, is the only
reusable element mounted on the dispos-
able launch canister. The Shipon weighs
nine kg ready to launch. Extended range
rockets are also under development.

Law

Nammo’s acquisition of Talley will consol-
idate the work the two companies do on
the venerable 66 mm M?72 Light Anti-
armour Weapon (Law). The US company
produces the M72A4, AS and A6
Improved Laws and the newer A7 model.
The US Department of Defense has
bought the M72A6, which combines a
lower penetration capability with an
enhanced blast effect for use in urban
operations in Iraq, and more than 10,000
M72A7s.Talley is working on a Next-Gen-
eration Law family that will consist of
three models: the M72ES8, which combines
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the M72A7 warhead with a confined
space propulsion system, the M72E9 is a
high-penetration weapon intended to be
used against armoured vehicles and the
M72E10 has a blast/fragmentation war-
head for use against personnel.

Nammo developed the M72 EC
(Enhanced Capacity) Law and the M72
ASM RC (Anti-Structure Munition
Reduced Calibre). The EC Law, which
was qualified in 2006, offers an improved
launcher and warhead and a new dual
safety fuse. The M72 ASM RC uses the

same launcher and rocket motor as the
EC Law. The firer can select either the
‘superquick” mode to make a large hole
in a double brick wall or the ‘delay’ mode
for the warhead to penetrate the wall and
explode inside. Nammo expects that the
M72 ASM RC will be qualified by the end
of this year.

AT4

The Saab Bofors Dynamics 84-mm AT4,
known in America as the M136, is the US
Army’s standard light anti-armour
weapon. Recent variants include the
AT4CS (Confined Space) and the high-
penetration AT4CS HP, which can punch
through more than 500 mm of armour.

The French and Danish armies have
bought the Saab Bofors AT4CS HP, while
Britain and the United States have
bought quantities (over 6000 units) for
urgent operational needs; America’s pur-
chase was a result of a previously suc-
cessful foreign comparative test. The
AT4CS Heat RS (Reduced Sensitivity)
rocket was also developed at the request
of the Special Operations Command. On
30 May 2007 the US Marine Corps Sys-
tems Command announced an award of $
seven million to Saab Bofors Dynamics
for the production, testing and delivery of
3500 M136 weapons, although it did not
specify which variants. Options could
take the value of the contract to more
than $ 40.35 million.

The US Army has allocated $ 3.88 mil-
lion under the Department of Defense’s
Foreign Comparative Testing programme
between FY06 and FYO0S8 to evaluate an
Enhanced Blast Tandem Warhead for the
AT#4 CS for use in urban operations. Pre-
liminary weapons were delivered earlier
this year for a ten-month test programme

I This steel door has been blown open by Rafael Armament Development Authority’s
Simon door-breeching munition. (Rafael)
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A US Marine Corps ‘Assaultman’ aims h

is Benelli M1

1

014 Joint Service Combat

Shotgun at a padlocked door during search operation in Fallujah, Iraq. The weapon
can fire both lethal and non-lethal ammunition, making it well suited for urban
operations at short range. (US Marine Corps) -

expected to lead to an initial programme
review in February 2008. The army has
indicated a potential requirement for
5000 weapons annually.

Also under the FCT programme the
Special Operations Command (Socom)
has secured funding between FY05 and
FYO07 for Saab Bofors Dynamics to devel-
op a Multi-Target (MT) round for its 84-
mm Carl Gusaf recoilless rifle, which is in
service as the Multi-Role Anti-armor
Anti-personnel Weapon System
(Maaws). The new round is based upon
the Heat 751 tandem warhead with a fol-
low-through charge optimised for use in
urban/built-up areas. Socom has stipulat-
ed that the MT warhead must penetrate
30 cm of triple brick and 20 cm of rein-
forced concrete to provide a ‘kill-behind-
wall’ capability. Qualification testing
began earlier this year leading to a Mile-
stone C production decision expected to
be for 5000 rounds and worth an initial $
eleven million. Further orders are antici-
pated between FY09 and FY11.

Bunkerfaust

Dynamit Nobel developed the Bunker-
faust (Bkf) munition at the request of the
German Army so that it could use the com-
pany’s Panzerfaust 3 (Pzf 3) anti-armour
system, which has been in German Army
service since 1999, to defeat targets behind
walls. The € 40 million plus contract placed
by the Netherlands in late 2004 for the Pzf
3 included 1500 Bkf muntions. The stan-
dard Pzf 3 Heat warhead incorporates an
extendable spike that detonates the
shaped charge at the optimal standoff dis-
tance from vehicles enabling it to pene-
trate more than 800 mm of armour. When
the spike is retracted the warhead acts like
a Hesh round thus causing significantly
more damage to walls.
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ASM

British forces are using the AT4 CS as an
interim measure until the introduction in
2009 of its new Anti-Structure Munition
(ASM), which will enable infantry units
to ‘defeat hardened structures such as
buildings or bunkers more precisely and
safely, and without recourse to artillery or
air support’.

Dynamit Nobel was selected in Febru-
ary 2006 to develop, supply and support

the ASM in a programme expected to be
worth about £ 40 million in the first five
years. The ASM is based the 90-mm Mata-
dor (Man-portable Anti-Tank, Anti-
DOoR) that Dynamit Nobel had devel-
oped for the Singapore Armed Forces. The
9.8-kg weapon, marketed internationally
as the Panzerfaust 90, is designed for use
in urban operations. Its multi-purpose
warhead, designed by parent company
Rafael, is effective against fortifications
and armoured vehicles to a maximum
range of 500 metres and in the delay mode
the warhead punches a hole larger than
450 mm diameter in a triple-brick wall.
The ASM for the British Army can be pro-
grammed before launch to achieve either
a maximum breaching effect or a greater
behind-armour effect.

Dynamit Nobel and Rafael offer addi-
tional options for urban operations. The
Matador WB (Wall Breacher) uses a new
‘explosively formed ring’ warhead to
blast a 75 to 100-cm hole in a double-brick
wall. Two munitions will blast a hole in a
triple-brick wall or a double-reinforced
concrete wall. The weapon has a range of
20 to 100 metres. The Fots Mauler is
broadly similar to the ASM with an effec-
tive range between ten and 400 metres.
German forces are equipped with Dyna-
mit Nobel’s 60 mm RGW 60 (Recoilless
Grenade Weapon); essentially a scaled-
down Pzf 90 weighing 5.8 kg. It is avail-
able with three warheads: a shaped charge
Heat projectile, a multi-purpose Heat
warhead that can penetrate over 100 mm
of RHA and has 270 preformed frag-
ments and a high-explosive squash head
(Hesh) designed to punch a 400-mm hole
in masonry. A Picatinny rail allows a night
sight to be fitted.
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Some 700 sniper detection Boomerangs have been deployed in Iraq and Afghanistan.
The latest version seen here is made of two units (instead of three previously); the pole-
mounted sensor and the control unit (insert). (BBN) T
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A US Army 1st Infantry Division soldier examines a sniper rifle found during a search operation in Iraq. Snipers pose a threat to US-led

coalition forces in Iraq, which is second only to improvised explosives devices. (US Army)

Simon Door Crasher

The US Army’s version of the Rafael
Simon is known as the M100 Grenade
Rifle Entry Munition (Grem) and is now
in full production. Small numbers of the
munition were first fielded with the 101st
Airborne Division's 3rd Brigade Combat
Team in Iraq in March 2006, and later in
the year the US Army selected it as one
of the top ten greatest inventions in 2005
for service use. Gone are the days when a
soldier had to expose himself by running
across a street to place charges against a
door to blow it off. With the Simon, this is
done by firing the weapon, which is
inserted into one’s rifle, from the other
side of the street, and if possible from a
concealed position. The M100 is launched
from standard 5.56-mm assault rifles or
from the M16A2 rifle or M4 carbine
using standard M855 ball or M856 tracer
ammunition. The Simon (or the Grem) is
prepared by attaching a standoff rod to
the munition and then sliding the muni-
tion over the rifle’s muzzle.

It can be fired at ranges of between 10
and 40 metres from a door and, whereas
the standard Simon features a warhead
with 150 grams of explosive, the Grem
warhead contains 120 grams of insensitive
explosive. The standoff rod detonates the
munition at the correct distance from the
door to ensure that the blast is dissipated
across the door’s surface, blowing it
inwards. Soldiers tasked to use the M100
will carry two munitions and a buttpad
which is fitted to their weapon before fir-
ing to absorb the additional recoil. The
army plans to buy approximately 8000
Grems and 50,000 Grem-Target Practice
munitions each year.The Simon is in serv-
ice with the Israel Defense Force and the
armies of Canada and Britain, and Rafael
has recently developed a version that can
be fired from the Nexter Famas and other
short-barrel 5.56-mm assault rifles.

US Marine Corps after action-reports
often describe the M1014 Joint Service
Combat Shotgun, developed by Benelli
Armi of Italy as M4 Super 90, as a ‘door
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buster’. The marines received the first 400
in November 2002 of a planned buy of
3997 weapons. Following the designation
of the weapon as a joint-service project
further orders are expected to equip the
army, navy, air force and coast guard, thus
replacing all other shotguns now in serv-
ice. The semi-automatic weapon is fed
from a tubular magazine that holds six
twelve-gauge rounds. Ammunition types
include rifled slugs, buckshot, birdshot,
‘lock buster’ and CS rounds. The weapon
weighs 3.8 kg with an empty magazine
and features a stock which can be extend-
ed increasing the weapon’s length from

Through an ingenious system of
detection and location using a flir, laser
rangefinder and CCD camera, Rafael’s
electro-optical small arms detection
solution — the Spotlite — senses a
muzzle flash one km distant and then
transfers location information to a
dedicated sniper. (Armada/JK) -
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88.6 to 101 cm. It features a MIL-STD-
1913 Picatinny rail interface on the top so
various day and night sights and other
accessories can be mounted.

Fire Detection

Illustrating the fact that insurgents adapt
to new tactics, former Congressman
Marty Meehan, then a senior member of
the House Armed Services Committee
indicated, «The past few months have
seen a drastic rise in US fatalities as a
result of small arms fire, including insur-
gent snipers. Data indicates that small
arms fire accounted for 19.7% of Ameri-
can fatalities in April of 2006 while in
October that number had ballooned to
43%». Meehan was urging the Depart-
ment of Defense to consider the deploy-
ment of more systems such as the BBN
Technologies Boomerang Mobile
Acoustic Shooter Detection System.
Darpa and the US Marine Corps
Warfighting Laboratory jointly spon-
sored the development of the
Boomerang, which is derived from
BBN’s earlier Acoustic Counter-Sniper
System. Mounted on a short mast the
Boomerang’s microphones detect bullets
passing within approximately 30 metres
by the shock wave that a flying round cre-
ates and the muzzle blast from the guilty
weapon. The system calculates the dis-
tance, direction and azimuth to the
source of the gunfire and in less than a
second the system delivers the informa-
tion by a voice announcement and a
display on an LED monitor. The
Boomerang is not activated when shots
are fired from the vehicle and was
designed to minimise false alarms caused
by non-ballistic events such as door
slams, tactical radio, vehicle traffic and
urban activity. Approximately 100
Boomerang units were deployed for field
testing in Iraq by the end of 2006 and
BBN has used this feedback to develop
the improved Boomerang III model. The
company is currently working on a man-
portable version.



While manned aircraft, helicopters and medium-to-large unmanned air vehi-
cles can provide information on enemy activities in large open areas they are
of lesser use to detect activities within the streets of a city. Best is to be able to

fly within the streets.

by troops on patrol and launched to

meet an immediate tactical need will
thus play a growing role in urban opera-
tions. A number of such systems have
entered service, or are about to do so.

One example is the Darpa-funded AV
Wasp micro air vehicle, a small, quiet,
portable and rugged unmanned air plat-
form designed for front-line reconnais-
sance and surveillance over land or sea.
The lithium-ion battery-powered Wasp is
capable of flying in excess of one hour (it
has demonstrated endurances of 107
minutes), with a speed range of 30 to 50
km/h (20 to 40 mph), and provides real-
time imagery from relatively low alti-
tudes. With only a 40.6-cm wingspan,
weighing about 340 grams and fitting in a
backpack, the Wasp serves as a recon-
naissance platform for the company level
and below by virtue of its extremely small
size and quiet propulsion system. Wasp
prototypes are currently under extended
evaluation in-theatre by the US Marine
Corps and the US Navy.

Another is the Mav — seen in the title
picture — which is a vertical take-off and
landing, shrouded drone developed by
Honeywell. A number of these have
already been deployed but the system is

S mall drones that can be easily carried
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in constant evolution, particularly
regarding its powerplant and sensors. A
recent interview with a programme offi-
cial revealed that the Mav is being looked
at as a serious solution to detect the pres-
ence of buried booby traps. The down-
wash of its rotor could indeed be put to
good use to blow dust off a dirt track to
help its sensors to more easily detect the
presence of hidden objects. The Mav cur-
rently uses a two-stroke engine, made by

3W, which produces four horsepower,
sufficient to lift the 7.7-kg device (includ-
ing its 450-gram payload). Measuring
only 40 X 33 cm, it fits into a purpose-
made rucksack. Honeywell is now look-
ing into the possibility of developing a
micro-turbine version.

The vertically flying shrouded drone is
becoming increasingly fashionable for
urban environments. In France and after
having considered Singapore Technology’s
Fantail, Sagem has finally reverted to a
Bertin design — the Hovereye2 — to use as
a basis for its Odin (envisaged as an added
element to the French Army’s Félin suite
currently being fielded). Unlike the Mav
and the Fantail the Odin is electrically
powered. Designed to see what is happen-
ing in the next street or building the Odin
has a hovering endurance of 36 minutes
and an urban datalink range of about one
km, although it is capable of dash speeds of
100 km/h.

Already mentioned above, the Singa-
pore Technology Fantail pursues the same
goal as the French Odin, in that it is also
being considered to be part of the Singa-
porean Army’s soldier modernisation
programme. As with the Mav, however, it
is powered by a thermal engine.

Ground Robots

Unlike drones, which have the ability to
conduct a mission and return home on
their own, ground unmanned vehicles
need to cope with a number of obstacles
that the drones do not have. They thus
permanently need to be remotely con-
trolled, via radio or a cable (tether). The
ultimate goal in land robotics is to obtain
a vehicle that is able to sense the terrain,
recognise obstacles and avoid them. This
necessitates not only a vast number of
sensors, but also a great deal of artificial
intelligence. Indeed, how can a robot that
‘sees’ a vast expanse ahead of it through
its sensors interpret this as a viable field
when it might be a lake? Some of the most
advanced autonomous land robots are
probably the Israeli AvantGuard and
Guardium respectively developed by
Elbit and IAI, but even then, these are
intended to conduct patrol missions along
a well-planned, pre-determined route.

The Roboscout is
being developed
by the German
company Base 10,
¥| together with FES,
ND Satcom,
Magnet Motor and
Zeiss. Here it is
seen with one of
many possible
payloads; the
Milan ER missile.

(Armada/EHB)
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A number of competitions have been
taking place in recent years, including
those conducted under the auspices of
Darpa. In fact the agency will highlight
two of its nine strategic research thrusts —
Urban Area Operations and Advanced
Manned and Unmanned Systems — at its
third Grand Challenge competition on 3
November 2007. Darpa Director Dr Tony
Tether told the House Armed Services
Committee, Terrorism and Unconven-
tional Threats and Capabilities Subcom-
mittee, on 21 March, «{...} the next big
leap will be an autonomous vehicle that
can navigate and operate in traffic, a far
more complex challenge for a 'robotic’
driver». For the Darpa Urban Challenge
competing teams will have to demon-
strate the ability of their unmanned
ground vehicles to conduct simulated
military supply missions in a mock urban
area. Darpa officials will select compet-
ing teams following an analysis of 53 site
visits conducted in June and will
announce the location for the Urban
Challenge on 10 August.

In the meantime, remotely controlled
vehicles are still the short answer. Long
employed for explosive ordnance dispos-
al operations, unmanned ground vehicles
have a much broader potential for mili-
tary operations, particularly in an urban
environment.

Rheinmetall unveiled its Systronic
Demonstrator Wiesel 2 Digital  at
Eurosatory in 2006. The German compa-
ny has since given Armada a live demon-
stration of the system’s capabilities. The
Systronic is a bit like a Russian doll: the
Wiesel 2 carries a lightweight, four-pro-
peller drone called the «Air Vehicle» on
its bonnet and a small ‘garage’ attached
to the back, on the right of the rear access
door. A small lift enables the remotely
controlled land robot called the “Tele-
max” to descend to the ground, unfold its
tracks and be on its way. Controlling the
Telemax and monitoring what it sees is
performed from within the armoured
vehicle. However, should the Telemax
run into trouble, and the Air Vehicle be
impossible to operate for one reason or
another, the two-man crew can dismount
and remotely control it around the corner
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This would normally be very bad news
for whomever would be in the room.
The Bertin HoverEye?2 is used as a
development base for Sagems’ Odin
urban warfare drone. (Bertin) .

of the street to see what is happening, the
Wiesel also being equipped with three
nose-mounted cameras and a rear mast-
mounted camera.

The smallest platform in the US
Army’s Future Combat System family
will be the man-portable Small
Unmanned Ground Vehicle (SUGV)
capable of operating in urban terrain tun-
nels, sewers and caves to conduct recon-
naissance, surveillance and target acquisi-
tion missions. The vehicle is being
developing by iRobot under a $ 51.4 mil-
lion contract. It will be a smaller, lighter
successor to iRobot’s Packbot series, con-
sisting of the Explorer, Scout and EOD
models. More than 850 have been
deployed in Iraq and Afghanistan, and
they are an important component of the
Future Combat System programme.

The target weight for the SUGV is less
than 13.6 kg, half the weight of the Pack-
bot, with a modular ‘plug-and-play’ pay-
load of up to 2.72 kg. It is intended to have
an endurance of six hours and operate
reliably up to 1000 metres from the oper-
ator above ground and up to 200 metres
away in tunnels. Under present plans the
army would like to field the SUGV as part
to the second ‘spinout’ to the present
force in 2012, four years before the first
FCS brigade combat team is due to be

- s T we
I Rheinmetall’s Systronic Demonstrator Wiesel 2 Digital (left) is currently being developed as a demonstrator. Remotely controllable itself,
this Wiesel 2 lowers a small remote control tracked vehicle to the ground. (Armada/EHB)
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formed. The US Army Research Labora-
tory is evaluating the maturity of the
design to determine if it can be brought
forward to the first spinout in 2008 so that
it can be used for missions in buildings,
caves and other confined spaces. The pri-
mary factor that will influence this deci-
sion, which could be made as soon as mid-
year, is whether semi-autonomous
navigation can be programmed into the
SUGV. Engineers are optimistic that,
given the comparatively short range over
which the SUGYV is expected to operate,
this can be achieved.

US firm Foster-Miller, which specialis-
es in the development of EOD robots,
has been owned by Qinetiq in Britain
since late 2004. The two companies col-
laborated in the development of the Spe-
cial Weapons Observation Reconnais-
sance Detection System (Swords) variant
of Foster-Miller’s Talon EOD vehicle.
The standard Talon weighs about 45 kg
and can be remotely operated at ranges
up to 1000 metres from the suspect
device. The Talon reconnaissance variant
is lighter at 27 kg and can be fitted with a
variety of day/night sensors and listening
devices. The Talon Swords can be armed
with an M240 7.62 mm or an M249 5.56
mm machine gun, the Barrett 12.7-mm
sniper rifle and other light weapons. The
Swords is being evaluated by several US
military units. The system was evaluated
by the 5th Special Forces Group in Iraq
and three systems that were evaluated by
the 3rd Infantry Division will be taken to
Iraq for further trials.

Carnegie Mellon, in conjunction with
the US Marine Corps Warfighting Labo-
ratory, has developed the lightweight
Dragon Runner Mobile Ground Sensor
System that has undergone field trials in
Iraq over the past several months. Weigh-
ing about four kg and measuring 39.4 cm
long, 28.6 cm wide and 12.7 cm high the
Dragon Runner has been designed to fit
inside a marine’s pack along with its
hand-held controller which incorporates
a small screen. The robot’s suspension sys-
tem enables the Dragon Runner to be
thrown through windows, up stairs or over
walls. It also has a ‘sentry mode’ using its
several on-board sensors to provide real-
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Once it has deployed its tracks, the radio-controlled Telemax can crawl onto its investigation path while it is being monitored from its
base vehicle. The Rheinmetall Systronic demonstrator also carries a small four-rotor Air Vehicle drone. (Armada/EHB) -

time imagery and audio alerts. It is intend-
ed for use at the squad, platoon and com-
pany level primarily for operations in an
urban or desert environment.

Elbit Systems chose the Association of
the US Army Winter Symposium and
Exhibition in March 2007 to unveil its
Viper (Versatile, Intelligent and Portable
Robot) which was developing with fund-
ing provided by the Israeli Ministry of
Defense for evaluation by IDF as part of
its Portable Unmanned Ground Vehicle
programme. The Viper weighs about
eleven kg and measures 30 X 40 cm,
enabling it be easily carried inside a sol-
dier’s backpack. If features a new inte-
grated wheeled-track system powered by
two electric motors which enables it to
climb stairs and overcome other obsta-
cles. A ‘scorpion tail’ elevates the payload
and stabilises the platform.The Viper can
be equipped with a range of payloads
such as day/night cameras, explosive
detectors, a 9-mm mini-Uzi submachine
gun, grenade launchers and a robotic
arm. The Viper is expected to be fielded
initially to IDF special forces units but
eventually the army plans to equip each
infantry platoon with the system.

Macroswiss offers the Spyrobot Mk II,
which is intended for use at the squad or
patrol level. Weighing less than five kg it
can be carried in a soldier’s backpack and
thrown into a room or over a wall to con-
duct reconnaissance missions by day and
night. The four-wheel-drive vehicle is
able to climb and descend stairs 25 cm
high and cross obstacles of similar size. It
has a maximum operating range of 400
metres in open country while the battery
provides up to four hours of operations
for the Spyrobot’s day/night video cam-
eras and high-powered white lights.
Macroswiss plans to unveil the Micro
Spyrobot at DSEi in September. This is
expected to weigh less than two kilos,
have an operating range of 150 metres
and feature a display monitor that can be
strapped on the user’s arm. The US
Army’s Rapid Equipping Force is expect-
ed to buy both Spyrobot and Micro Spy-
robot for evaluation and other Nato
countries with forces deployed in
Afghanistan are said to be interested.

On the Ball

Macroswiss also produces the ball-
shaped Short Range Throwing Camera
(SRTC) which rights itself after being
thrown into a room or other confined
space. A motor rotates the upper half of
the unit enabling a black and white or
colour video camera to transmit a
panoramic view of the surrounding area
to monitors up to 300 metres away. A sin-
gle 9V battery will power the unit for two
to five hours.

Israel’s ODF Optronics produces the
Eye Ball R1 system, which entered IDF
service in 2005 and has also been bought
by the French and Singaporean armies.
The US Department of Defence has
bought an unspecified quantity through
Remington Technologies, a new division
of Remington Arms. Packaged in a
durable sphere the Eye Ball R1 is rolled or
thrown into a room, bunker or tunnel.
After righting itself the Eye Ball transmits
real-time video and audio to a portable
display unit up to about 30 metres away
inside a building or about 150 metres out-
side. The Eye Ball can also be suspended
from a wire or mounted on a pole. The ball
can absorb forces of more than 100 Gs and
in trials it has continued to function after

The X-Net, known as the Vlad (Vehicle
Lightweight Arresting Device) in US
service, is designed to safely stop a
car within 75 metres. (Qinetiq) — wmm
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the nearby explosion of a stun grenade.
According to the manufacturer each unit,
which costs about $ 6000, includes two Eye
Balls, a training ball and a maintenance
and accessory kit.

The Singapore Armed Forces have
also evaluated the ST Kinetics Vision
Ball, which is fitted with cameras and an
optional omni-directional microphone.
The Vision Ball and its control unit weigh
1.5 kg. The ball is able to provide an ori-
entational view without actual physical
movement by remote control. Data can
be transmitted up to 100 metres away to
the hand-held control unit, a head-up dis-
play or vehicle-mounted monitor. Lithi-
um batteries provide up to three hours of
operation.

To provide an immediate ‘eye in the
sky’ for infantry units there are several
products available that are designed to be
launched from 40-mm shoulder-fired
grenade launchers. The Huntir (High-
altitude Unit Navigated Tactical Imaging
Round), produced by Martin Electronics
of Perry, Florida, is fired to a height of
about 230 metres where it then ejects an
infrared camera. Suspended from a small
parachute this provides up to five min-
utes of real-time video to a hand-held
monitor. The Huntir self-destructs after
about 20 minutes. An initial production
run of 5000 units provided evaluation
rounds for the British and Swedish
armies and the US Marine Corps. A sec-
ond-generation round will offer
improved resolution.

Rafael’s 38-mm Firefly is designed for
launch from 40-mm shoulder-fired
weapons to a maximum range of 600
metres. During its eight-second flight two
charged-coupled device cameras trans-
mit high-resolution, real-time video of
the area directly under its trajectory to a
soldier’s pocket computer. The images
can be relayed to the computers of other
soldiers nearby.

As part of its Multi-Purpose Rifle Sys-
tem Israel Military Industries has devel-
oped the Over-The-Hill Intelligence
Grenade. The MPRS is actually a mod-
ernisation package which consisting of a
fire control system, optics, new multi-pur-
pose ammunition and C4I capabilities
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Being developed for the US Army’s Future Combat System, iRobot’s remote-controlled Packbot will be included in the first ‘spinout’ to
enhance the capabilities of units before the deployment of the FCS in the next decade. The vehicle is optimised for operations in
buildings, caves and other confined spaces. (US Army)

that can be integrated with 5.56 mm
assault rifles. The intelligence grenade
carries a day/night digital camera that
transmits real time images during its six-
second flight to a maximum range of 600
metres. The soldier views the images on a
PDA and can store these for later evalu-
ation or forward them to other users.

Arrested Development

Vehicle searches are an important tactic
in denying the enemy freedom of move-
ment in peace support and counter-insur-
gency operations. While permanent vehi-
cle checkpoints are used to control access
to high-value targets such as government

Launched from a shoulder-fired 40-mm grenade launcher the Rafael Armament
Development Authority Firefly transmits high-resolution video images from two cameras

during its eight-second flight to a maximum range of 600 metres. (Rafael)
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buildings and security force bases, ran-
dom or ‘snap’ check points are effective
at finding weapons, explosives and illicit
materials being moved in vehicles. To
mount a snap vehicle checkpoint troops
need a lightweight system that can be

device that could be deployed rapidly in
the path of an oncoming car or light
truck. The X-Net incorporates Dyneema,
a polyethylene fibre that is, pound-for-
pound, eight times stronger than steel,
and has two rows of tungsten spikes
attached to the edges of the net. The
spikes puncture the vehicle’s tires and the
net wraps around the wheels and axle to
bring it to a safe stop within about 75
metres. Attempts to drive backwards fur-
ther entangle the vehicle. With a weight
of between 12 and 17 kg, depending on
the variant, the X-Net can be easily car-
ried by one soldier. Qinetiq is developing
several X-Net variants, including a ver-
sion designed to stop heavy trucks and
larger vehicles and a remote deployment
system. These new developments are
intended to protect security force per-
sonnel from attack by vehicle-borne
improvised explosive devices.

More than 1100 of the first 2000
X-Net units that were produced have
been acquired by the US Department
of Defense for use in Afghanistan, Haiti
and Iraq. Earlier this year the Depart-
ment of Defense awarded Qinetiq a $ 9.2
million order as the first instalment of a
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