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Big Deals in Short
Company Amount Event From Whom

Northrop Grumman has received a 
$ 189.2 million contract to continue the
engineering and design effort for the US
Navy’s newest nuclear-powered aircraft
carrier, the USS Gerald R. Ford (CVN
78). This is the first vessel of the Gerald
R. Ford class, the keel for which was laid
on 14 November 2009. 

Rockwell Collins has delivered the first
of ten C-130 aircraft to be modernised
with its Communications, Navigation and
Surveillance/Air Traffic Management
technology to the Republic of Singapore
Air Force. The company’s Flight2 cockpit
upgrade provides a state-of-the-art flight
deck and improved situational aware-
ness.

Northrop Grumman has received a $ 64
million, three-year contract from the UK
Ministry of Defence to design, develop,
test and integrate the Mode S upgrade to
the IFF Interrogator for the Sentry E-
3D Airborne Warning and Control System
aircraft based at RAF Waddington.

Airbus Military has signed a contract
with the Egyptian Air Force for the
delivery of three C295 aircraft to be
delivered beginning in 2011. The air force
will use the C295s to increase its tactical
and logistical transport capabilities. 

Rosoboronexport had every reason to pop
an extra bottle of champagne open on the
occasion of the tenth anniversary of its exis-
tence. Having been in tight negotiations

Data Link Solutions received a $ 37 mil-
lion contract from the US Navy Space
and Naval Warfare Systems Command to
upgrade its Joint Tactical Information Dis-
tribution Systems (Jtids) radio terminals.
The Jtids terminals provide jam-resistant
digital voice and data communication for
command and control, navigation, relative
position and identification. The contract
includes the provision of incorporating
cryptographic modernisation and fre-
quency remapping upgrades into fielded
Jtids class 2 terminals. Data Link Solu-
tions is a joint venture between Rockwell
Collins and BAE Systems. with Buenos Aires since March, Roso -

boronexport finally chalked up an order
from the Fuerza Aerea for two Mi-171s –
the first Russian helicopters ever pur-
chased by Argentina (similar to this
Ecuadorian example). The helicopters will
be based at Antarctica Marambio on Sey-
mour-Antarctica Island from where they
will be used for Antarctic operations. A suc-
cess generally calling another, the Polish
Ministry of Defence has also recently
placed an order for five new Mi-17s.
Rosoboronexport Director General Ana-
toly Isaykin stated during the company’s
10th anniversary celebration press confer-
ence that the order backlog amounted to 
$ 40 billion, with exports to peak out at
around ten billion dollars at end-2010, lead-
ing to an 80% share value increase.

Of Special Note

O ptical Alchemy has successfully
completed flight tests of its
high-definition, geo-referenced

6.4-inch gimbal system on an unmanned
vtol drone. The company has reportedly
removed all the ‘jitter’ from the harsh
vibrations found on a vtol system, and
during the tests transported high-defini-
tion video and metadata streams and
demonstrated the high accuracy of geo-
referenced targeting, with its ability to
dwell on target for extended periods.
Optical Alchemy developed this tech-
nology to support real-time ISR and
anti-IED operations.

Boeing Not applicable Signed MRO framework agreement for Dutch industry Dutch MoD

Lockheed Martin $ 230,000 Define microwave energy beam weapon requirements US Air Force

Raytheon $ 14.8 million Produce dual-pod countermeasures dispensers for USMC CH-53 US Navy

Rohde & Schwarz AU$ 30 million Provide SDR radio suite for Hobart Class destroyers Australian Navy

Aimpoint Not applicable Delivered one millionth red dot sight US Military

Krauss-Maffei Wegmann Undisclosed Deliver 20 Dingo 2 heavily-armoured wheeled vehicles Norwegian Army

Lockheed Martin $ 65 million Continue modernisation of Apache M-tads/PNVS system US Army

Sagem Undisclosed Signed MoA to develop tactical drone systems Ukrainian MoD

MBDA Undisclosed Signed a three-year agreement for aerospace research Italian Cira

Thalesraytheonsystems $ 470,000 Study viability of omni-directional weapon locating radar US Army

Thales Alenia Space € 1.7 billion Design and build constellation of 81 satellites Iridium

KVH $ 1.1 million Supply fibre optic gyros for Javelin basic skills trainer US Army

Cassidian Undisclosed Deliver 1000 power amplifiers for US and Nato Mids systems Viasat

BBN Technologies Undisclosed Deliver Boomerang Warrior-X shooter detection systems UK MoD

Bell Helicopter € 30 million Develop drive system technology for future advanced rotorcraft US Army

Selex Galileo € 6 million Supply 22 Erica thermal imagers and Eost 46 turrets Various customers

Boeing Not applicable Installing High Energy Laser (TD) onto Hemtt US Military

Aero Simulation Undisclosed Upgrade E-2C operational flight trainer device 2F110F French MoD

Austal Undisclosed Acquired Canberra-based systems integrator ATI

Boeing $ 247 million Begin low-rate initial production for AH-64D Apache Block III US Army 

Lockheed Martin $ 138 million Deliver 200 new Gyrocam Voss vehicle-mounted sensors US Army

Sectra $ 18 million Provide crew-breathing regulator overhaul kits US DLA

Lockheed Martin Not applicable Launched support for secure IP telephone with smartphones Military
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second ship, FPB P961-Skudd, and her
older sister, FPB P961-Storm, will be
joined by the next four of the class before
late 2011.

Northrop Grumman received a $ 48 mil-
lion advance procurement contract modi-
fication from the US Navy for long-lead
materials and to perform engineering and
planning for the LHA 7, the navy’s second
new large-deck amphibious assault ship.
The first-of-class is building at Pascagoula,
with 33% construction having been com-
pleted by October 2010. 

Embraer will supply eight Tucano light
attack turboprop aircraft to the Indonesian
Air Force. This award includes ground-sup-
port stations and a logistics package. Deliv-
eries will begin in 2012.

Texas. Work includes the provision of
field upgrades under multiple engineer-
ing change proposals.

Eurotorp and Sener have signed an Indus-
trial Co-operation Agreement to produce
and promote the MU 90 advanced light-
weight torpedo for potential future acqui-
sition by the Spanish Navy. Sener is a pri-
vately owned Spanish engineering
company and Eurotorp is the French-Ital-
ian torpedo system consortium.

Boeing has received a $ 106 million con-
tract extension from the US Air Force to
provide 2700 Small Diameter Bomb
Increment I (SDB I) munitions and
around 380 Bru-51 carriages. The SDB I
is a 250-lb (113-kg) class, low-cost/low-
collateral damage precision strike
weapon. Delivery under this order will
begin in 2012.

Agustawestland was awarded a € 150 mil-
lion contract to provide nine T129 combat
helicopters to the Turkish Land Forces
Command, with all aircraft to be assem-
bled by Turkish Aerospace Industries and
delivered by mid-2012. This order brings
the total T129s ordered by the land forces
to 60. Aselsan will supply the avionics and
mission equipment with Agustawestland
as subcontractor to TAI. 

Aerovironment was awarded a $ 7.2 mil-
lion indefinite delivery/indefinite quanti-
ty order in October 2010 from the United
States Special Operations Command
for new digital Puma All Environment
Capable Variant (AECV) drones and
training systems. 

Israel Aerospace Industries received a 
$ nine million contract to provide its ELM-
2105 radar-based border protection sys-
tem to an unnamed foreign customer.  The
radar has two back-to-back beams and
rotates 360° at high speed to enhance sur-
veillance and detection capability. 

an Intelligence, Surveillance, Target
Acquisition and Reconnaissance (Istar)
support capability for the UK Armed
Forces. The 18-month contract, awarded
in October 2010, includes the provision
and support of the Hermes 450 drone sys-
tems, as well as operational and mainte-
nance training for British Ministry of
Defence staff. 

General Dynamics European Land
Systems has received a four-year con-
tract from the Spanish Ministry of
Defence to supply 5.56 x 45 mm Nato
ammunition for the Spanish military
forces. The € 20 million contract, awarded
through GDELS’ Spanish subsidiary,
Santa Bárbara Sistemas, will see the
ammunition manufactured in Palencia,
Spain.

Northrop Grumman was awarded a
contract with potential value of $ 457 mil-
lion to provide the US Army’s Commu-
nications and Electronics Command with
advanced AN/APR-39A/B(V)2 radar
warning receivers and APR-39C(V)1
upgrade kits for a variety of fixed-,
rotary- and tilt-wing aircraft. The systems
will be delivered throughout the five-
year indefinite delivery/indefinite quanti-
ty contract lifetime. 

Sagem was awarded a contract from Fin-
canteri to deliver and integrate Sigma 40
inertial navigation systems onto the new
Abu Dhabi class anti-submarine warfare
frigates’ combat systems. The Sigma 40
ring laser gyro provides significant
enhancements to the ships’ sensors,
weapons and self-defence systems. 

Boeing has signed an agreement with
Korea Aerospace Industries (KAI) for
the design, development and manufacture
of the Conformal Weapons Bay (CWB)
for the F-15 Silent Eagle. KAI builds the
wings and forward fuselage for the F-15K
programme. The CWB can be installed on
new-build or existing aircraft.

Nexter and the French Navy are in the
final stages of negotiations regarding the
purchase by the latter of Narwhal gun
mounts for its Fremm frigates. In this
particular instance, the Narwhals would
be equipped with the 20 M 693 cannon
firing the 20 x 139 round as opposed to
the 20 M 621 for which the Narwhal was
initially developed since it fires the same
ammo as the American M50. Besides the
fact that the 20 M 693 is slightly more
powerful, the Navy already has the 20 M
693 and ammunition in its inventory,
which would simplify logistics. Nexter has
also been selected to supply the NRBC
air pressurisation and filtering system for
the Fremm (three per ship). 

Curtiss-Wright Controls received a $ 20
million order from American Euro-
copter to provide its Skyquest Video
Management System for the US Army’s
UH-72A Lakota Light Utility Helicopter
(LUH). The contract value is estimated on
projected helicopter production and
deliveries over the next five years.

The Skjold programme consortium deliv-
ered the second of six Skjold fast patrol
boats to the Royal Norwegian Navy in
late-October 2010. The Skjold consor-
tium consists of DCNS, Norway’s Umoe
Mandal shipyard and Kongsberg
Defence & Aerospace, with DCNS acting
as combat system design authority. This

L-3 Link Simulation & Training was
awarded $ 6.2 million worth of contracts
to build one T-1A operational flight
trainer at Randolph Air Force Base,

U-tacs, a subsidiary of Elbit Systems,
has, together with Thales, been awarded
a $ 70 million follow-on order to provide
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Aircraft designed for overwater surveillance, rescue and attack traditionally
combine long endurance with multiple sensors, cabin space for systems opera-
tors and their workstations and the ability to airdrop anti-ship/-submarine ord-
nance and survival equipment. 

Roy Braybrook

E xperience in supporting land opera-
tions in southwest Asia is proving the
value of maritime patrol aircraft

(MPA), which are also able to exploit
add-on equipment for sigint (signals
intelligence) and jamming, and a separate
radar for ground mapping and moving-
target indication.

When the present generation of mar-
itime patrol aircraft was designed, the big
debate was whether the dash speed and
smoother ride of high-flying jets justified
the associated endurance penalty relative
to turboprops. 

Half a century later, the case for jet
propulsion is much stronger, due not only
to the availability of extremely reliable,
fuel-efficient high-bypass turbofans, but
also to the development of a broad spec-
trum of drones to complement manned
aircraft. 

Mixing Genres
Drones not only can provide longer
endurance than manned aircraft, but also
may be designed to fly higher to increase
sensor range. Medium-altitude turbo-
prop drones can descend repeatedly to
provide imagery of ships for identifica-

EO/IR turret. The service is acquiring six
HC-130Js, and retaining 16 HC-130Hs. 

The Hercules is currently used by the
US Coast Guard in combination with two
medium-range surveillance aircraft: the
new 16.5-tonne Airbus Military HC-
144A Ocean Sentry (CN-235-300MP
Persuader) and the older 14.5-tonne Das-
sault HU-25 Guardian (Falcon 20G).
Some 36 HC-144As are gradually replac-
ing 41 HU-25A/B/Cs.

The Coast Guard also flies the 9.9-
tonne Sikorsky H/MH-60J/T Jayhawk as
its Medium-Range Recovery Helicopter
and the 4.3-tonne Eurocopter MCH-65C
Dolphin (AS365 Dauphin) as its Multi-
mission Cutter Helicopter. The service has
42 H/MH-60s and 102 H/MCH-65s. 

The US Coast Guard operates the
4.76-tonne General Atomics Predator-B
Guardian drone as its ‘high- and medium-
altitude endurance’ drone. The service is
expected to buy the 1.43-tonne Northrop
Grumman MQ-8B Fire Scout (having
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EADS, working with Alenia, projected derivatives 
of the A319 and A320 (shown here) to meet a 
(now defunct) joint German-Italian requirement

tion purposes, while retaining adequate
time-on-station. As an alternative to hav-
ing a turboprop unmanned-wingman for
up-close-and-personal work, maritime
patrol aircraft will be able to release (via
sonobouy tubes) expendable sensor-
equipped mini-drones. 

Maritime surveillance should be multi-
layered, as is the case with the United
States Coast Guard. It operates around
211 aircraft of six types, the most capable
being the Lockheed Martin HC-130J Her-
cules, its long-range surveillance aircraft.
The HC-130J has a gross weight of 70.3
tonnes, and an endurance of 21 hours. It is
equipped with the Elta EL/M-2022A(V)3
radar and Flir Systems Star Safire II

MPAs at a Turning
Point, 

as Drones 
Take Off

In July 2010 an
Airbus Military 
CN-235-300 was
delivered to the
Colombian Navy,
joining two older 
C-235-200s in the
maritime patrol
role. Some 32 CN-
235s have been
produced in MPA
form. (Airbus
Military)



cancelled the 1.3-tonne tilt-rotor
Bell/Boeing Eagle Eye in 2008), to enter
service in 2016-17 on the 125-metre
Lizard-class National Security Cutters.
The MQ-8B is in low-rate production for
the US Navy Littoral Combat Ship. 

Two of the nine Predator-Bs operated
by US Customs and Border Protection
are of the Guardian version, with
Raytheon Seavue radars.

Since the events of 9/11, some US
Coast Guard helicopters have been
armed for maritime law enforcement and
anti-terrorist missions. Its Helicopter
Interdiction Tactical Squadron (Hitron)
is equipped with Eurocopter MCH-65Cs,
which support intercepts by cutters. Stan-
dard armament is a 7.62-mm FN Herstal
M240G machine gun and a 12.7-mm Bar-
rett M107CG anti-materiel rifle.

In parallel with US Coast Guard air
operations, Integrated Systems Solutions
operates an American Blimp MZ-3A

(modified A-170 or Spector 50) airship
that is owned by the US Navy.

Lightweights
The lower end of the fixed-wing maritime
patrol aircraft range is represented by
light turboprop aircraft such as the 3.3-
tonne twin-engined Sikorsky SA3-38B.
The single-engined Pilatus PC-12M Spec-
tre and twin-engined Reims-Cessna 406
Su Mar (Surveillance Maritime) and
Piaggio Aero Industries P166-DP1 are all
in the 4.5-tonne class. 

Marginally heavier twins include the
5.67-tonne Viking Guardian 400 (DHC-6
Twin Otter), the 6.5-tonne Dornier Do
228, the 6.8-tonne Beechcraft King Air
350ER, the seven-tonne PZL-Mielec
M28B Bryza (Sea Breeze) and the 8.1-
tonne EADS-Casa C-212-400.

been ordered for maritime patrol duties.
All three types have rear loading doors,
facilitating the release of large stores
such as life rafts.

Thales Airborne Systems is the prime
contractor for the Turkish Navy’s Meltem
(Summer Wind) programme. Under
Meltem II, six existing CN-235s are being
modified for anti-surface vessel and anti-
submarine operations, and three more for
Exclusive Economic Zone surveillance
by the Turkish Coast Guard. All will have
the Thales Amascos system. Meltem III
covers the purchase of ten ATR72-500
ASW aircraft, also with Amascos. 

The Italian Air Force and Navy are
jointly to operate four ATR72-600MPs
(with an option on a fifth), equipped with
the Selex Galileo Sea Spray 7300E radar
and Eost-23 turret. Only if no funds are
available for acquisition of the Boeing 
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Ten ATR72-500
ASW aircraft are
being purchased
for use by the
Turkish Navy under
the Meltem III
programme, for
which the prime
contractor is Thales
Airborne Systems.
(Alenia)

In selecting its cutter-based ‘Vuav’, the
US Coast Guard is widely expected to
follow the US Navy lead in adopting
the Northrop Grumman MQ-8B Fire
Scout drone helicopter. (Northrop
Grumman)

P-8A will Italy’s ATR72s be upgraded for
ASW and ASuW.

The smaller ATR42 MP Surveyor is
operated by Italy’s Guardia di Finanza
(Customs Police) and Coast Guard
(three each). Two are flown by the Niger-
ian Air Force and one is to be operated by
the Libyan General Security Agency.

The Bombardier Dash 8 series is used
by several major coast guards. For the
Swedish Coast Guard, three new-build
Q300s have been equipped by Field Avia-
tion for the maritime surveillance role,
using a sensor management system by L-3
Integrated Systems. In addition to the nose-
mounted Elta EL/M-2022(V)3 surveil-
lance radar, these aircraft have side-look-
ing radars by the Swedish Space
Corporation, in combination providing
simultaneous tracking of surface vessels
and mapping of oil spills. They also have 
L-3 Wescam MX-15 EO/IR turrets, and
IR/UV scanners to estimate the thickness
of oil spills. An air-operable cargo door
allows life rafts to be released, while drop
tubes provide for sonobuoys and flares.

Field Aviation has performed mar-
itime patrol modifications on other 
Dash 8s, including four Q200s and three
Q300s for America’s CBP, a Q300 for the
Icelandic Coast Guard and five Q300s for
the Japanese Coast Guard. 

For Australia’s Coastwatch pro-
gramme, Cobham Australia has a twelve-
year contract to operate on behalf of Aus-
tralian Border Protection Command a
ten-aircraft Q200/300 fleet, modified for
the MPA role by Surveillance Australia

The MPA version of the C-212 is used
by ten nations. It can be equipped with the
Airbus Military Fits (Fully Integrated
Tactical System), linking a maritime sur-
veillance radar, an optical turret and an
AIS (automatic identification system),
and communicating with a ground station
via a datalink. The Spanish Navy Lock-
heed P-3B was the first type to be
equipped with the Fits. The C-212 can also
carry two 276-kg BAE Systems Stingray
torpedoes, plus sonobuoys and smoke
markers. Illustrating their usefulness in
peacetime, some C-212s are fitted with a
Marine Pollution Detection System.

The ten to 30-tonne category includes
the 13.2-tonne Saab 340Sar-200, the 16.5-
tonne Airbus Military CN-235, the 18.6-
tonne ATR42, the 19.2-tonne Iran-
140MP, the 19.5-tonne Bombardier Dash
8-300, the 22.5-tonne ATR72, the 22.8-
tonne Saab 2000 MPA and the 23.2-tonne
Airbus Military C-295. The only jet exam-
ple is the 21-tonne Embraer P-99, which
is based on the ERJ-145 and is operated
by the Mexican Air Force.

The CN-235 is also manufactured by
Indonesian Aerospace (IAe). In late 2009
the Indonesian Defence Ministry
announced an order for three additional
IAe CN-235-220s for the Indonesian
Navy. These aircraft are to be equipped
with the Thales Amascos (Airborne Mar-
itime Situation and Control System),
which will include the Thales Ocean Mas-
ter II radar and Agile 4 EO/IR turret. 

In total, 45 C-212 Patrulleros and 47
CN-235/C-295 Persuaders have so far

The Selex Galileo Eost-23, shown on
an ATR42, is a high-performance 53.3-
cm stabilised electro-optical platform,
designed for three sensors, including a
zoom colour TV camera. (Selex
Galileo)



and Field Aviation. All ten now have the
Raytheon SV-2022I radar and L-3
Wescam MX-15 turret.

Amphibians 
Most ISR/sar amphibians fall in the 30- to
50-tonne category. At the lower end, the
Russian Navy fleet of 36-tonne Beriev 
Be-12 Chayka (Seagull) aircraft peaked at
around 55, but is now down to eight, which
are to receive equipment upgrades.

In 2008 it was announced that
between 2010 and 2013 the Russian Navy
is to purchase four Beriev A-42 Albatros
amphibians for reconnaissance, targeting
and search and rescue duties. The service
was said to be also interested in an ASW
version with the Leninets Morskoy Zmei
(Sea Dragon) mission system. The A-42 is
presumably a military development of
the 40-tonne Be-200ES, of which seven
are being delivered to the Russian Min-
istry of Emergency Situations (with an
option on eight more) and one to a cus-
tomer in Azerbaijan.

Japan’s Shin Maywa produced 23
examples of the 43-tonne, four-engined
PS-1 flying boat and later 20 US-1/1A
amphibians, all for the Japan Maritime
Self-Defense Force (JMSDF), which still
operates seven US-1As in the sar role.
The US-1A Kai with Rolls-Royce
AE2100J engines and a pressurised
upper fuselage has been renamed the
US-2. Four are now in service with
JMSDF 71 Sqn at Iwakuni AB. 

tasked only with maritime patrol and sur-
veillance, although it can carry bombs,
depth charges and mines.

Bizjet Developments
Business jets provide an attractive basis
for maritime patrol aircraft, combining
(relative) affordability with rapid reac-
tion and the ability to sweep a large area
of ocean in a short period of time. 

The 14.5-tonne, twin-engined Dassault
Falcon 20G is used as the HU-25
Guardian by the US Coast Guard, while
the three-engined 18.5-tonne Falcon 50M
is flown by the French Navy and the 20.6-
tonne Falcon 900 MSA by the Japanese
Coast Guard. That service also operates
three 41-tonne Gulfstream GV Sea Watch
aircraft under the name Umi Washi (Sea
Eagle). The Japan Air Self-Defense Force
uses the 12.7-tonne U-125A (Hawker
800) for maritime search and rescue.
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The Shin Maywa series is remarkable
for its stol performance, with a separate
turboshaft driving a compressor that
blows air over the trailing edge flaps. It is
also wave-tolerant, being able to take off
in 2.8-metre waves and recover in waves
as high as 3.1 metres.

The German Navy’s ATL2s operated by MFG-3 ‘Graf Zeppelin’ at NAS Nordholz
have been replaced by eight ex-Royal Netherlands Navy P-3Cs. One is shown in
Marineflieger paint scheme. (Lockheed Martin)

Peacetime
accidents to Russian
Navy submarines
are believed to
have motivated the
service’s recent
order for four
Beriev A-42
Albatros
amphibians,
developed from the
Be-200 shown.
(Beriev)

Launched in 1996
to replace Britain’s
Royal Air Force
BAE Systems
Nimrod MR2s with
ages that now
average 40 years,
the Nimrod MRA4
is scheduled to
enter service in
2012. (BAE
Systems)

China’s People’s Liberation Army
Naval Air Force operates four 45-tonne,
four-engined Harbin SH-5 amphibians
from Qingdao in Shandong Province.
This was the first Chinese aircraft
equipped with a passive phased-array
radar. It was originally intended as a
launch platform for the YJ-1/C-101 ram-
jet-powered anti-ship cruise missile, a
programme terminated in the late 1980s.
Somewhat underpowered, the SH-5 is

Major League
Numerically, the clear leader in the present
MPA generation is the 62.6-tonne Lock-
heed Martin P-3 Orion, with 649 manufac-
tured in the US and 109 licence-built by
Kawasaki in Japan. Over 430 are still in use
by 21 operators. Aside from the US Navy,
CBP and American agencies, the P-3 is
used by Argentina, Australia, Brazil, Cana-
da, Chile, Germany, Greece, Japan, New
Zealand, Norway, Pakistan, Portugal, South
Korea, Spain, Taiwan and Thailand. 

Some US Navy P-3Cs have been fitted
with sigint equipment and the Raytheon
Littoral Surveillance Radar System, with
a linear array antenna under the forward
fuselage to support ground operations in
southwest Asia. 

These modified aircraft are believed
to be from VP-46 ‘Grey Knights’, home-
based at NAS Whidbey Island, Washing-
ton. The unit has been deployed as part of
CTG (Carrier Task Group) 57.2 to pro-
vide reconnaissance and maritime patrol
throughout the 5th Fleet AOR (area of
responsibility).

Lockheed Martin is currently working
on MLU (mid-life upgrade) contracts for
six P-3C operators from four nations. The
MLU extends the safe life of the airframe
to 15,000 flight hours, adding around 20
years of operation. 



The Russian counterpart of the P-3 is
the 63.5-tonne Ilyushin Il-38, of which 57
were built. Some reports indicate that it
has been operated by Algeria, Egypt,
Ethiopia, Somalia, Syria and Vietnam,
but these were Russian forward deploy-
ments to monitor US Navy activities in
various oceans. 

The Russian Navy now has around 26
Il-38s, and the Indian Navy five. The for-
mer are gradually being upgraded to Il-
38N standard with the Leninets Novella
avionic system, while the latter have been
upgraded to Il-38SDs with the same sys-
tem, renamed Sea Dragon for export.

The Il-38 is complemented in both
services by the massive 188-tonne Tupolev
Tu-142M, of which the Russian Navy
operates around 16 and the Indian Navy
eight. The Indian aircraft are expected to
be equipped with the Brahmos-A super-
sonic anti-ship cruise missile.

Jets
The four-engined BAE Systems Nimrod
is used only by Britain’s Royal Air Force.
Intended for ASuW, ASW, sar and Istar
roles, the latest version is the 105-tonne
MRA4, fitted with new, larger wings and
65-kN Rolls-Royce BR710 turbofans.
New avionics include the Thales Search-
water 2000MR radar, Northrop Grum-
man Night Hunter EO/IR sensor and a
Boeing tactical mission system. The first
of nine production aircraft flew on 10
September 2009, and was handed over in
March 2010. Unless the programme is

cancelled as an economic measure, the
MRA4 is scheduled to enter service in
October 2012. 

The US and Indian Navies have both
chosen as their next MPA the 85.14-
tonne, twin-engine Boeing P-8 Poseidon,
derived from the commercial 737-800,
and powered by two 120 kN CFM56-7
engines. The first of six US Navy P-8A
test aircraft had its maiden flight on 25
April 2009. The first squadron is to be
formed in 2013 at NAS Jacksonville,
Florida. 

The US Navy plans to buy 117 P-8As
by 2019. It is to perform the persistent
ASW and ASuW roles, and to be comple-
mented in the persistent ISR role by 68
examples of the 14.63-tonne Northrop
Grumman MQ-4C Global Hawk drone,
equipped with the same company’s
Multi-Function Active Sensor radar. The
US Navy is expected later to acquire a
Persistent Ship-Based Unmanned Air-
craft System, such as the 2.7-tonne
Northrop Grumman/Bell Fire-X.

The P-8A is designed to provide four
hours on station at 2200 km radius. It will
be fitted initially with the Raytheon Apy-
10 maritime search radar and sigint
equipment, Northrop Grumman ESM,
Dircm and datalink and an L-3 Wescam
MX-20 HD turret. The Apy-10 is later to
be replaced by the same company’s AAS
(Advanced Airborne Sensor) radar,
reportedly derived from the LSRS. 

The P-8A has eleven armament sta-
tions (including five in a weapons bay in
the rear fuselage) for a warload of up to

5.6 tonnes. It can carry up to 156
sonobuoys. The P-8A is to be cleared for
the Boeing AGM-84K Slam-ER, the
Raytheon Mk 54 torpedo and various
mines. 

Future P-8A stores may include the
Boeing MECC (Magnetic Eagle Com-
pressed Carriage) sensor drone and the
Mk 54 torpedo with the Haawc (High
Altitude ASW Weapon Capability) wing,
datalink and GPS/INS guidance and con-
trol kit. The Haawc contractor has yet to
be chosen.

Ironically, India was not among the 15
nations listed by Boeing as potential buy-
ers when the US Navy development con-
tract was signed in 2004. Nonetheless, in
2009 the Indian Navy ordered eight P-8Is
with an option on four more. The P-8I will
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Pictured on its first
take-off is third of
six flight test aircraft
for the Boeing P-8A
Poseidon
programme. The
airframe basically
combines the
fuselage of the 737-
800 (less windows)
with the wing of the
737–900X.
(Boeing)

In order to allow
the Boeing P-8A to
attack submarines
from altitude, the
US Navy plans the
High Altitude ASW
Weapon
Capability (Haawc)
torpedo kit. One
such project is
shown. (Lockheed
Martin)

The US Navy has based its MPA plans
on a combination of manned and
unmanned aircraft, using the Boeing 
P-8A Poseidon with the Northrop
Grumman RQ-4N Global Hawk drone,
shown here. (Northrop Grumman)

differ from the P-8A in various respects,
such as the addition of a magnetic anom-
aly detector and a datalink by Bharat
Electronics. Australia (which has delayed
its commitment to 2015-17) and Italy are
regarded as likely customers.

Airbus Military has proposed MPA
derivatives of the A319 and A320, gross-
ing 75.5 and 77.0 tonnes respectively, and
using two IAe V2500 or CFM56 series
turbofans. However, an order for around
16 aircraft would be necessary to justify
development

Marginally lighter than the P-8A, the
79.7-tonne, all-Japanese Kawasaki P-1
has four 53.4 kN IHI XF7-10 turbofans.
The first flew on 28 September 2009, and
the P-1 is due to enter service in late 2011.
The JASDF is expected to buy around 80.
Mitsubishi will build two fuselage sec-
tions and Fuji the wings and vertical tail.
The weapons bay is located under the
front fuselage.

Equipment for the P-1 will include a
Toshiba radar with Aesa antennas in the
nose and front fuselage sides (the P-8A
and MRA4 having mechanically-
scanned, nose-mounted dishes). Mit-
subishi Electric is responsible for the
magnetic anomaly detector equipment
and Fujitsu for the EO/IR turret. a
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Protecting a crew from the blast of a mine or a roadside bomb entails much more
than just defending the vehicle cell from being perforated by fragments or by
the molten jet of a shaped charge. Even if the hull remains unscathed, the accel-
eration that the human body has to withstand in the event of a bottom blast can
have fatal consequences. 

Paolo Valpolini

C ontrary to widespread belief, the
most critical moment is not only that
of the explosion. In fact the higher

casualty probability comes after it was pro-
jected up in the air by the explosion, when
the vehicle falls on the ground in what is
often referred to as ‘slamdown’. 

In addition, another major danger is
represented by secondary projectiles in the
form of items that are in the crew compart-
ment and are free to fly around when the
detonation goes off. Not only is the spinal
column at risk, but also the neck and the
legs, as the included table that displays the
limits imposed by Stanag 4569 shows.

According to Stanag, mine protection
levels are established by a number giving
the amount of explosive mass and by a let-
ter, ‘a’ indicating an explosion under the
wheel, ‘b’ under the vehicle belly – a much
more critical situation – with six, eight and
ten kilos being the explosive equivalent of
levels 2, 3 and 4 respectively. As a rule of
thumb (exceptions obviously confirming
the rule), one can say that 7.5-tonne class
vehicles feature a 2a/b protection level,
eleven to twelve-tonne vehicles a 3a/b
and 15-tonners and over a 4a/b. 

deflects the blast energy. Not only does
this improve the resistance of the vehicle
bottom compared to a flat one, but it also
reduces the acceleration induced by the
underbelly blast. Allowing the explosion
to vent as much as possible and thereby
minimise energy transfer to the crew cell
is standard design procedure. 

Likewise, wheels and/or hubs should
be designed to separate in case the tyre
sets off a mine, and its wheel arch and
wing allowed to be easily blown off so as
to trap as little blast energy under the
structure. The front axis should also be
located as far forward as possible.

Another solution adopted on some
vehicles is to decouple the chassis from
the crew compartment, as exemplified by
the Force Protection Europe Ocelot, a
7.5-tonne vehicle for which a Level 3b
mine protection is claimed. The BAE Sys-
tems RG41 also has an inner box coupled
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Blast dissipation is proportional to the
cube of the distance between the mine
and the vehicle floor, which means that
by doubling that distance the blast ener-
gy is reduced by eight. This shows how
much more difficult it is to protect a light
vehicle with low ground clearance com-
pared to heavier and higher vehicles.

Getting it Right
A standard solution, adopted by most
vehicles designers, is the ’V-shaped bot-
tom which, with an angle of about 20°,

Protecting Vehicles
When Gs Cut In

Rafael of Israel has
developed the
protection solutions
for the Universal
Engineering Ranger,
the 19-tonne 6 x 6
unveiled at DSEI in
2009. (Rafael)

Protecting Vehicles
When Gs Cut In

Tencate developed lightweight wheel-arch protection
that brings the Panhard PVP up to Level 2a





to the outer with elastic connections. As
for the twelve-tonne Nexter Aravis and
its claimed a Level 4b protection, its
ground clearance affords it a protection
that is a notch up compared to vehicles of
the same weight class.

Armour
Besides the above general configuration
rules, armour solutions obviously come
into play to ensure the integrity of the
bottom and the lower sides of the vehicle.
Numerous companies have developed
armour solutions specifically aimed at
protecting vehicles from mine explosions,
the aim being to stop kinetic or chemical
energies as well as absorb as much of this
energy as possible. 

IBD Deisenroth of Germany provides
numerous vehicle manufacturers with
armour solutions, which, for the vehicle
bottom aimed at defeating mines and
IEDs, can involve a mix of technologies.
The firm’s Advanced Modular Armour
Protection concept includes numerous
products and technologies. For instance
protection obtained by merging Amap-
M, Amap-IED, Amap-B and Amap-SC

are respectively aimed at mines, roadside
bombs, ballistic and shaped-charge
attacks and provide a solution tailored to
customer needs. 

With the 4th generation of its products
IBD has moved into the sphere of nano-
materials. At equal protection levels
nano-ceramics save about 30% in weight,
while a similar figure applies for high-
strength nanometric nitrogen steel, com-
pared to conventional armour steel.
Progress in aluminium-titanium alloys
has improved their ballistic properties
and brings them close to ceramics in that
respect, providing a cost-effective
armour solution. 

armada INTERNATIONAL 6/2010

IBD Deisenroth has
developed new
armour solutions
that provide a
considerable
increase in
protection levels on
light armoured
vehicles, such as
this Iveco LMV.
(Armada/PV)

These new materials were exhibited at
Eurosatory 2010 on an Iveco LMV,
increasing its ballistic protection up to
Level 4 and its mine protection underbel-
ly and under wheel respectively to Level
2b/3b and Level 3a/4a. IBD is providing
armour solutions for Iveco, Renault,
Patria, Rheinmetall and others.

The latest armour products from
Plasan Sasa of Israel are based on com-
posites, the company has been making
innovative use of aluminium and of its
layered blast-management concept.
These technologies have been used for
Oshkosh Defense MTVR add-on armour
kits and include metal composite armour
kits against kinetic energy and fragmen-
tation effects, and a specific mine protec-
tion kit. 

Another major programme concerned
the Navistar Category I and II Mrap vehi-
cles, for which its ’kitted hull‘ design con-
cept allowed parallel manufacturing of
armour parts at different facilities and
thereby rapid delivery of thousands of
kits. Such experience proved useful in the
production of over 8000 armour kits for
Oshkosh M-ATVs. 

Numerous vehicle manufacturers started to design their own blast attenuation seats, as
exemplified here by the new seat adopted on the Iveco LMV. (Armada/PV)

Ruag of Switzerland has developed a number of anti-mine solutions, amongst which
are the Minepro armour plates, which have been adopted to increase the Leopard 2’s
protection. (Ruag Land Systems)
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While continuing to provide its solu-
tions to the IDF, Plasan Sasa is also
involved in other foreign programmes,
such as the Australian Hawkei, the Thales
Australia proposal for the Land 121
Phase 3 programme, for which Plasan
Sasa provides the Smart armour technol-
ogy that includes steel alloys, Aramid
fibres for internal spall liners, and ceram-
ic ’beaded‘ armour to provide lightweight
multi-hit protection from high perform-
ance armour-piercing ammunition. 

The blast protection is integrated into
the hull and the entire automotive system
has been packaged to simplify and optimise
the blast management system. The Hawkei
kit is designed to be removed for air trans-
portation with refitting a 30-minute, two-
man job – which allows reconfiguring the
vehicle according to threat level.

Tencate, a specialist in composite
materials incorporating fabrics and
ceramics, offers its Armourtex BL mine
protection solutions to boost the integri-
ty of the weaker areas, produce a lower
and more steady deflection of the vehi-
cle’s floor or sides and offer an increased
resistance to fragments generated by
mines. 

Designed to be fitted to existing vehi-
cles, the Armourtex BL can be incorpo-
rated at the vehicle design phase. The
Tencate armour solution has been adopt-
ed by Panhard on the Petit Véhicule Pro-
tégé (PVP) in service with the French
Army for which it endows the PVP with
Level 2a protection (see author’s title
picture). The Armourtex BL has been
adopted to increase the wheel arch pro-
tection at a weight cost of only 21 kg per

14 armada INTERNATIONAL 6/2010

V
eh

ic
le

s:
 b

la
st

 p
ro

te
ct

io
n corner. A programme to extend protec-

tion to the PVP’s belly to Level 2b is cur-
rently underway. 

Tencate is concentrating on solutions
for light vehicle protection upgrades, as
many of these are already in service and
need to be adapted to higher threats and
allow armies to keep these vehicles in
service in high-risk areas. Tencate will
soon begin a programme for the French

Mandatory Criteria and Limit Values
Body Region Criteria Tolerance Value Signification
Lower leg Peak lower tibia axial 5.4 kN 10% risk of AIS 2+

compression force (-Fz)
Thoraco-lumbar spine Dynamic Response Index (DRIz), 17.7 10% risk of AIS 2+

calculated with pelvis Az
Cervical spine (neck) Upper neck axial compression 4.0 kN @ 0 metre/sec Serious (AIS 3)

force (-Fz) 1.1 kN @ 30 metre/sec injuries are unlikely*
Upper neck movement:
Flexion (+Myoc) 190 Nm
Extension (-Myoc) 57 Nm Significant (AIS 2+) injuries 

are unlikely*
Non-auditory Chest Wall Velocity Predictor 3.6 metre/sec No injury*
internal organs (CWVP)
* An injury risk curve is not available.
AIS 2 signifies a moderate injury

Nato Test Protocol for Occupant Safety Measurements and Injury

While they look as if their legs rest on
the floor, the seats of the Krauss-Maffei
Wegmann-Rheinmetall AMPV are
rather deceptively bolted onto the
ceiling, as the inner floor sections are
in fact bolted directly to the seat legs.
(Armada/PV)

A French Army
Panhard PVP in
Afghanistan. Most
of these vehicles
have been up-
armoured by
Tencate, with
further improve -
ments foreseen.
(Panhard)

Army VAB’s overall protection; the com-
pany has unveiled an Armourtex BR that
is effective against explosively-forged
projectiles at Idex 2009 in Abu Dhabi.

Ruag Land Systems has developed a
lightweight, easy to mount, blast- and

Vital Seating Systems’
seats include a
system to preserve
blood circulation for
personnel who have
to remain seated for
long periods.
(Armada/PV)
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explosively-forged projectile-resistant
armour plate, with intermediate flooring
incorporating dynamic retention sleeves
for the torsion bars that protect the vehi-
cle and its crew. The Minepro provides the
highest protection levels against blast and
explosively-forged projectiles available
for tracked vehicles and has been chosen
by numerous armed forces to protect
recently developed fighting vehicles. 

When called upon to upgrade a vehicle
in order to provide the highest priority to
its crew’s safety, Ruag also rearranges the
whole interior equipment, including
adding state-of-the art seats. With its expe-
rience in protection, state-of-the art simu-

lation, well-equipped laboratories and
testing grounds, the Swiss company can
design and test complete mine protection
concepts for any type of vehicle. 

Rafael of Israel has worked on many
vehicles of Israeli and foreign origin, both
from the design phase and as part of
upgrade programmes. The company has
invested heavily in the understanding of
the threat behaviour of mines, roadside
bombs and explosively-forged projec-
tiles. 

The lessons learned with numerous
armouring and upgrading programmes in
Mrap category vehicles were put to
fruition in the Ranger, the Universal

Drop seat testing – here at Jankel – not only has to take initial acceleration into
account, but also slamdown effects, which are often more dangerous. Jankel seats
obtained considerable success in Britain and abroad and are offered for some of the
JLTV contenders. Other types include this C-400 floor-mounted seat for logistic vehicles
(centre) and the T-420 rear-mounted seat for tactical vehicles; head- and armrests are
becoming standard issue. (Jankel)

Armorworks developed the patented
Shockride system that has no moving
parts and allows one to tailor the
amount of load according to customer
requirements. (Armada/PV)
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A major joint venture of Germany’s Rheinmetall Defence 

Group and MAN Nutzfahrzeuge AG, the new company 

Rheinmetall MAN Military Vehicles supplies the world’s 

armed forces with a comprehensive array of wheeled 

military vehicles, including protected and unprotected 

transport, command and multi-mission land systems. Just 

months after its inception, Rheinmetall MAN Military 

Vehicles already sets the global benchmark for military 

mobility. 

Rheinmetall MAN Military Vehicles · Dachauer Strasse 655 · 80995 Munich · Germany

Rheinmetall Man Military Vehicles  –  A new dimension in    

 
  Joint programs
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er according to Rafael parameters and
purpose-designed attachments for inter-
nal equipment. 

Add-on armour can be adapted to cus-
tomers needs, Rafael ensures a mine pro-
tection that well exceeds Stanag limits, as
the vehicle can withstand an underbelly
explosion comparable to two or three
times what is expected in a Level 4 event.
Armour packages include all types of
materials, from ceramics to fabrics and
steel, the latter being produced specifi-
cally to Rafael specifications. 

All armour kits provided by Rafael to
various customers in recent years have
proven their efficiency on various battle-
fields, according to the Israeli company.

Sit Hanging!
A key component in decoupling the
human body from being subjected to the
acceleration induced by a mine blast is the
seat. Energy absorption seats are becom-
ing standard in armoured vehicles, various
solutions have been adopted to reduce
acceleration effects on occupants. 

In order to ensure maximum flexibili-
ty seat manufacturers propose solutions
with floor, rear and roof mounts,
although the latest vehicles normally fea-
ture roof- or rear-mounted seats, with
some manufacturers even preferring to
avoid any rigid link with the chassis.
Decoupling feet from the floor is a solu-
tion that is becoming standard, in order
to reduce leg injuries, while head rests are

BMI has specialised in seats and
restraints for machine gunners as part
of the Gunners Protection Package
developed for Mrap class vehicles.
(BMI)

The Gunner Protection Seat developed
by BMI ensures energy absorption and
prevents the gunner from being ejected
from the vehicle in the event of a
rollover. (BMI)

increasingly equipped with side cushions
to minimise lateral movements. Multiple-
point restraint systems with quick releas-
es are also a standard. A few examples
are illustrated in this article. a

Engineering vehicle that was unveiled at
DSEI 2009 as a 19-tonne 6 x 6. Rafael was
responsible for the design of the crew
capsule, which features a unique solution
to prevent the blast from entering the
capsule via the steering wheel passage, as
well as seats modified by the manufactur-

V
eh

icles: b
la

st p
ro

tectio
n

www.rheinmetall-defence.com

   protected mobility 
MILITARY  VEHICLES



18 armada INTERNATIONAL 6/2010

Less than a quarter of a century after first entering service on Nasa’s Seasat
spacecraft, synthetic aperture radar (sar) technology has made the transition
from being a highly specialised radar mode to one which is now widely avail-
able on the radars of many modern fighter aircraft. Engineering teams are push-
ing the technology to produce ever more spectacular results.

Doug Richardson, inputs
from Eric H. Biass

F irst fielded for military purposes in
highly-classified forms such as the
Asar-1 and -2 used by the Lockheed

SR-71 and U-2 respectively, synthetic
aperture radars have become a widely
used surveillance tool and a way of pro-
viding ground images of high resolution
from fighter-mounted radars. 

As Saddam Hussein’s battered army
retreated from Kuwait back to Iraq in
January 1991, its progress was monitored
by the AN/Apy-1 sar of the E-8A Joint
Stars aircraft. Images taken during what
became dubbed ‘the mother of all
retreats’ established sars as a capability
that the most advanced military forces
could not do without when controlling a
fast-moving ground campaign. 

In previous articles devoted to sars,
Armada International has explored this
new technology and its deployment on
radars large and small. The current article
will explore more recent developments,
focusing on radars for drones, ground-
surveillance aircraft and fighters, sensors
that in different ways represent the cur-
rent state of the art. 

The sar’s role can be more than just
locating targets for attack. When a large
earthquake struck Haiti on 12 January
2010, causing widespread damage and
major loss of life, the type played an unher-
alded role in the planning of American res-
cue operations. Within 37 hours, a
Northrop Grumman RQ-4B Global Hawk
unmanned aerial vehicle was on station,
flying over the area for 14 hours. It was to

the MP-Rtip active electronically-scanned
array (aesa) radar. Originally seen as a
multi-platform sensor suitable for use on
the Northrop Grumman E-8C Joint Stars,
the MP-Rtip was intended to provide a
higher resolution than the aircraft’s cur-
rent AN/Apy-7, along with simultaneous
Ground Moving Target Indication
(GMTI) and sar modes. Other planned
features are MTI auto-tracking and a 3D
airborne MTI capability intended for use
in defence against cruise missiles.

Under a System Development and
Demonstration (SDD) contract awarded
in 2004, Northrop Grumman was to act as
prime contractor for the MP-Rtip, with
Raytheon serving as the chief subcon-
tractor. Flight trials of a pod-mounted
radar began in 2006, and both its GMTI
and synthetic operating modes had been
demonstrated by the time that Radar
System Level Performance Verification
work was completed in May 2009.

The aircraft’s radar started opera-
tional life as the AN/Apy-3. It has since
been upgraded to the AN/Apy-7 stan-
dard, which uses cots signal processing
subsystems in place of the original MIL-
Spec equivalents used in the original
Block 10 aircraft. More recent upgrades
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The US Air Force’s E-8 Joint Stars aircraft
have been in service since the early 1990s

complete a further five flights, clicking up
a total of 122 hours on station, and taking
3607 electro-optical, infrared and radar
images. These showed the extent of the
damage and identified potential routes
that rescue convoys could take.

The Block 0 ACTD examples of the
Global Hawk were the first to have the
Raytheon Integrated Sensor Suite (ISS)
payload, combining electro-optical,
infrared and radar, which was also carried
on the Block 10 version (seven for the US
Air Force and two for the Navy) which
entered service in 2006. Six Block 20 air-
craft for the US Air Force introduced the
longer-range Enhanced ISS, which was also
used on the definitive Block 30. Enhanced
ISS (EISS) is reported to have 50% more
range than the original model.

Due to enter service with the US Air
National Guard during fiscal year 2010, the
Block 40 variant will be the first to carry

The Czars of 
Radar Technology

The Royal Air Force’s Sentinel R Mk 1 was developed by Raytheon to meet a
demanding British specification for an aircraft that was able to cruise much higher
than the E-8. (Raytheon)



are thought to have improved image res-
olution and target-tracking accuracy.
Improvements have also been made to
other E-8C on-board systems with the
intention of speeding the process of iden-
tifying, tracking and engaging targets.

In 2007 Northrop Grumman was
awarded a contract to provide the E-8C
fleet with what was described as an ’En-
hanced Land/Maritime Mode (ELMM)
mobile target precision tracking and
engagement capability‘. An Advanced
Radar Mode upgrade for the AN/Apy-7
was expected to provide swath and
enhanced-sar modes within a new pro-
cessing architecture intended to allow
high-resolution imagery to be provided
to ground-based users.

Contract modifications covering the
demonstration of the initial parts of an
MP-Rtip configuration suitable for instal-
lation on the E-8 and software develop-
ment associated with planned testing of
the maritime-surveillance and maritime-
imaging modes were awarded in August
2009 and July 2010 respectively. 

An analysis of alternative ground
moving-target indicator sensors is report-
ed to be due for completion next spring,
and there have been suggestions that the
planned MP-Rtip upgrade for the E-8C
could be replaced by a simpler scheme 
in which aesa aerials would be mounted
on either side of the aircraft’s forward
fuselage.

Astor
Launched in the mid-1980s as the Corps
Airborne STand-Off Radar (Castor) 
programme, the British long-running
programme to field an equivalent to the
E-8 resulted in flight trials of technology
demonstration hardware by Ferranti 
and Thorn-EMI. However, in 1995 Sys-

The Raytheon-led consortium was
declared the preferred bidder in June 1999,
but it was not until December 2008 that the
RAF announced that two Sentinel R Mk 1
aircraft, two crews and two ground stations
for its Astor surveillance system had final-
ly entered service. The announcement was
something of a formality – in practice; both
aircraft were already conducting what was
described as an ’operational demonstra-
tion‘ over Afghanistan from an undisclosed
air base in the region.

The aircraft’s primary sensor is a com-
bined GMTI/sar radar with the reported
designation ‘Asars-2 Plus’. This is thought
to have a maximum surveillance range of
between 250 and 296 km, offering resolu-
tions of down to 0.5 metres in spotlight
mode, plus the ability to track ground tar-
gets moving at less than 10 km/h and hel-
icopters.

Nato AGS
Nato’s AGS programme to develop a
European equivalent to the Nato E-8
fleet began in 1995, but proceeded at a
slow pace. The original plan to have both
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Model 281 Proteus aircraft. (Northrop Grumman)

Moving targets
detected by the
Sentinel’s radar can
be superimposed
over a map.
(Raytheon)

tem Project Definition Study contracts
for what was now the Airborne STand-
Off Radar (Astor) programme were
awarded to the rival industrial consortia
led by Lockheed Martin UK and
Raytheon Systems. A third team, which
was lead by Northrop Grumman, had
been eliminated.

manned assets (in the form of a radar-
equipped Airbus A321) and an
unmanned component (based on the RQ-
4B Global Hawk) proved unaffordable at
a time of shrinking defence budgets.

In November 2007, Nato chose to drop
the manned platform, and to base AGS
on a fleet of RQ-4B equipped with the
multi-platform radar technology inser-
tion program (MP-Rtip). A programme
memorandum of understanding was
finally agreed in 2009, allowing the for-
mation of the Nato Alliance Ground Sur-
veillance Management Agency (Nagsma)
in September of that year.

Lightweights
The availability of such high-perform-
ance radars and platforms – convention-
al and drones – sized to carry them should
not cause us to overlook the role which
lighter-weight radars and platforms are
playing in combat operations.

The General Atomics Predator series
reached the one million flight hours mark
in April 2010. The drones had flown a
total of just under 80,000 missions, more
than 85% of which were in combat.

The future of the
EADS Talarion
programme will
depend on financial
support from
potential users. The
drone is sized to
house a large
radar, as evidenced
by this mock-up
pictured at the ILA
air show in Berlin in
June 2010.
(Armada/EHB)



In the following month the company
announced that its Lynx Block 30 radar has
completed more than 1000 hours on four
Sky Warriors deployed since early Decem-
ber 2009 as part of the Army’s Quick Reac-
tion Capability-1 (QRC-1) in support of
US Army combat operations in Iraq. 

The Lynx Block 30 is intended to pro-
vide all-weather high-resolution imagery
at slant ranges well beyond effective elec-
tro-optical range. A broad-area GMTI
scanning mode can be used to detect
moving vehicles in front and to either
side of the aircraft platform, then cue the
drone’s electro-optical suite.

The company also announced that it
had completed a set of flight tests of its
next generation Lynx Advanced Multi-
channel Radar on the Predator B. This
was the first time that a radar detection
capability against dismounted personnel
had been demonstrated on a Predator
class drone. The same test programme
also assessed the currently operational
Lynx radar at Predator B loitering
speeds. Using a typical route surveillance
‘push broom’ flight profile, a radar using
standard operational software was able
to detect slow-walking people.

As part of the US Fleet Forces Com-
mand’s Trident Warrior 2010 experiment
held off the coast of Southern California
in early June 2010, General Atomics
demonstrated a new Maritime Wide Area
Search mode which it plans to add to 
the Lynx radar. During the exercise, the
radar detected self-propelled semi-
submersible (SPSS) vessels at what the

company described as «significant stand-
off ranges».

First detected in 1993, SPSSs are used
by drug smugglers. Designed to have a
low freeboard, with little more than the
cockpit and the exhaust gas pipes above
the sea surface, they are intended to be
hard to detect by radar or infrared sen-
sors. Their use by terrorists at some time
in the future seems a safe prediction.

During ‘Operation Cast Lead’ in the
Gaza strip in December 2008 to January
2009, each Israel Defense Force brigade
combat team is reported to have been
assigned a drone squadron for close sup-
port. At least a dozen drones are report-
ed to have been in flight over Gaza at all
times. These were probably IAI Herons
and Elbit Systems Hermes 450s, whose
payloads include the Elta EL/M-2055
sar/GMTI radar. The latter exists in a
family of variants – EL/M-2055D, EL/M-
2055DL, EL/M-2055DX, and EL/M-
2055M – sized to suit different classes of
aircraft or drones. These radars have
maximum ranges from 40 km in the case
of the D model to more than 100 km in
the M model.

The EADS DS Eagle (Harfang) drone
operated by the French Air Force is based
on the airframe of the IAI Heron. Origi-
nally developed to meet the French Air
Force’s Sidm interim male drone require-
ment, it normally carries an IAI Tamam
Mosp payload, but can be equipped with
an Elta EL/M-2055 sar.

Expected to achieve an initial opera-
tional capability with the British Army

this year, the Thales Watchkeeper deriva-
tive of the long-endurance tactical Her-
mes 450 will carry a fully-stabilised Elop
Compass optical sensor turret and a
Thales Aerospace I-Master sar/GMTI
radar. Operating in Ku-band (12.5 to 18
GHz), this radar has a range of 15 km in
spot sar (1.5 × 1.5 km) mode and 20 km in
strip sar mode. Both modes offer a sub-
metric resolution. It is reported to have a
very wide bandwidth and to be able to
detect, classify, and accurately locate tar-
gets in all weathers.

Camcopter
Selex Galileo in Italy, on the other hand,
has developed an active electronically
scanned radar specifically aimed at
drones. Known as the Picosar, it provides
both synthetic aperture imaging (both in
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Sandia’s Minisar used
its four-inch resolution
to capture this image of
a Russian S-75 (SA-2
‘Guideline’) surface-to-
air missile. (Sandia
National Laboratories)

The AN/APG-81 radar
being developed for the
Lockheed Martin F-35
Lightening II strike fighter
offers selectable
resolutions ranging from
‘low’ to ‘very high’.
(Northrop Grumman)

strip and spot sub-modes) and moving
target indication modes. It is now enter-
ing production, having been adopted by
two export customers.

Europe’s Ache
Following the collapse of the projected
Euromale programme, EADS unveiled
its proposed Talarion concept at the 2009
Paris Air Show with a ventral bay able to
carry a sar/GMTI or a maritime radar,
and a study conducted in parallel to the
airframe work had investigated potential
radar sensors.

These could draw on EADS’ Smart sur-
veillance radar concept, which uses a mod-
ular architecture that allows it to be config-
ured for applications ranging from space-
based sensors to surveillance aircraft and
long-endurance drones. A technology
demonstrator based on a mechanically
scanned aerial completed trials last year.

The Elta EL/M radar offers both sar
and MTI modes. It is sized to be
carried by the IAI Heron UAV, shown
in model form above. (Israel
Aerospace Industries)





Potentially available in versions oper-
ating at frequencies from one to two GHz
to 18 GHz, the Smart is being offered with
modes including spot and swath and mov-
ing target indication. Resolution values of
0.1 metres at 50 km range and 0.7 metres
at 100 km range have been reported.

Speaking just before this year’s Farn-
borough International air show, Stefan
Zoller, Chief Executive Officer of Cas-
sidian, warned that the company could
not continue to fund its work on the
Talarion for much longer, but would
expect European governments to decide
before the end of 2010 if they wished to
support the project.

Fighter Aircraft
In the world of jet fighters, synthetic
aperture modes are available in a number
of modern Western radars. The most
advanced fighter radars currently in
American service to boast sar modes are
probably the ‘high seventies to low eight-
ies’ members of the AN/APG series. Sar
and MTI modes are reported to have
been introduced to the Lockheed Martin
F/A-22A Raptor community by the
AN/APG-77(V)1 radar on Lot 5 aircraft,
while the Raytheon AN/APG-79 radar
on the Boeing F/A-18E/F Super Hornet
has sar and sar/MTI modes, and is report-
ed to offer four levels of resolution.

The AN/APG-80 radar on the United
Arab Emirates’ Lockheed Martin 
F-16E/F multi-role fighters has what has
been described as an ’ultra-high-resolu-
tion‘ sar mode, but it is not known
whether the Emirates have adopted 
the enhanced sar and automatic target
cueing mode that is offered by Northrop
Grumman.

The company’s Scalable Agile Beam
Radar (Sabr) offered for the F-16 retrofit
market is known to have a high-resolu-
tion synthetic aperture mode.

Northrop Grumman’s AN/APG-81
radar for the Lockheed Martin F-35 Light-
ening II promises to introduce the air
arms of the United States, Australia, Cana-
da, Denmark, Israel, Italy, Netherlands,
Norway, Turkey and Britain to a new level
of synthetic aperture capability.

The radar’s synthetic aperture mode
was demonstrated for the first time in
August 2005 during early flight test aboard
one of Northrop Grumman’s BAC 111
testbed aircraft. It has imaged ground tar-

gets in the vicinity of the Baltimore/Wash-
ington International Airport.

The first mission test flights of a radar-
equipped F-35 were reported in June 2010,
when the radar manufacturer said that the
AN/APG-81 had «met and exceeded its
performance objectives». At this stage, the
radar had 300+ flight hours and been tested
with five blocks of software.

F-35 pilots will have at least four lev-
els of increasing resolution available to
help them for examining potential
ground targets, plus automatic target-
classification capabilities that will imme-
diately direct their attention to threats,
for example, by discriminating between
wheeled and tracked vehicles. It will be
possible to superimpose targets detected
using moving target indication over ter-
rain images captured by synthetic aper-
ture mode, providing pilots with a new
order of situational awareness.

The United States does not have a
monopoly on fighter radars with synthet-
ic aperture modes. For example, the Saab
Microwave Systems-Selex Galileo ES-05
Raven aesa radar being flown on the
Saab Gripen Demonstrator has standard
and fine-resolution synthetic mapping
modes, while a very-high-resolution map-
ping mode is offered by IAI Elta Sys-
tems’ EL/M-2052 multi-role radar.
Although synthetic aperture modes are
available on Thales RDY series radars
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Tipping the scales at
ten kilos, the compact
Selex Galileo Picosar
has been extensively
tested on board the
Schiebel Camcopter
S-100 vertilift drone.
It has a useful range
(resolution-dependent
of course) of 20 km.
(Schiebel)

The Kopyo-F is one of
the current generation
of Russian fighter
radars that offer sar
modes, but no details of
the ground resolution
have been released.
(Armada/DR)

Another AN/APG-81
feature will be the ability
to superimpose MTI data
onto a high-resolution
sar map. (Northrop
Grumman)

Equipped with Block 0.5 software
incorporating 60% of the total planned
code, the radar already had many impor-
tant capabilities, including long-range 
air-to-air search and track as well as syn-
thetic aperture modes. 

These first flights demonstrated air-to-
air tracking of targets at long range, but
Jeff Leavitt, vice president of combat
avionics at Northrop Grumman’s Elec-
tronic Systems sector said, «We look for-
ward to working with Lockheed Martin
in demonstrating the APG-81’s high res-
olution synthetic aperture radar and
other advanced capabilities on subse-
quent test flights».

and the RC 400 derivative, none have
been reported on the company’s RBE-2
series radars for Rafale. 

Russian radars such as the Zhuk series
offer synthetic aperture modes, but no
details are available. Assuming that
Sukhoi’s T-50 design intended to meet
the Russian Air Force’s Pak/FA (Future
Frontline Aircraft System) requirement
will be deployed as a multi-role fighter,
this will probably set a future yardstick
for Russian sar capability. Russia’s NIIP
radar design house will have its work cut
out in matching the performance of
Northrop Grumman’s AN/APG-77(V)1
and AN/APG-81. a
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In the current military world it happens very seldom to see a rifle without some-
thing affixed to it, as today’s fighters try to acquire an edge over their oppo-
nents, increasing their accuracy in order to augment their lethality and reduce
ammunition consumption. Suppressive fire remains always an option in numer-
ous situations, but aimed fire is supported by an increasing number of addi-
tional systems that are attached to the weapon, giving way to what is often
referred to as the ’Christmas tree effect‘. 

Paolo Valpolini

T he downturn of installing add-ons to
a rifle is that obviously the centre of
gravity will be affected and the

weight will increase, and saying weight
means inertia when traversing the rifle,
especially if the add-on weight is far from
CG, which means that compared to the
naked rifle it will take a few milliseconds
more to trail the muzzle towards the tar-
get. A trade-off between speed and preci-
sion has to be made, accessories manufac-
turers being very keen in trying to reduce
as much as possible weight, volume and,
when applicable, power consumption. 

The interface between the accessory
and the rifle normally comes in the form
of a rail, the most widely used type of
interface being the Picatinny rail. By
large the main accessory mounted on a
rifle is the optical sight. In this article we
will limit the analysis to day sights, as
entering the imaging intensification and
thermal imaging arena would need an
article on its own. 

The need for optical sights on stan-
dard assault rifles comes both from the

family of parallax-free reflex sights, the
reticles of which are illuminated by a
fibre-optic light collector in daytime and
by a tritium source at night, making them
battery free. Acog sights are all magnified
sights, however thanks to the Bindon
Aiming Concept, named out of Trijicon
founder Glyn Bindon, it is possible to
employ them with both eyes open, ensur-
ing maximum situational awareness to
the warfighter. 

Currently nine different models of
Acog sights are available, with magnifica-
tion of x1.5, x2, x3, x3.5, x4, x5.5 and x6
and different reticles, circle dot, dot, tri-
angle chevron, donut, horseshoe and
crosshair, depending on the model. The
4x32 Acog sight known as TA31RCO is
the official US Army and US Marine
Corps rifle combat optic, which features a
chevron reticle with bullet drop compen-
sator offering additional aiming points
out to 800 metres. 

All based upon an aluminium alloy
housing and waterproof up to 100 metres,
the weight of such optics varies consider-
ably, the smallest models weighing 142
grams while the larger 6x48 TA648Doc
weighs 1.05 kg, the standard issue
TA31RCO weighs in at 330 grams. 

However, the name Trijicon does not
mean only Acog sights; recently the com-
pany developed the Tripower concept,
which adds an on-call battery system
which improves the reticle visibility
under specific conditions. Moreover,
when there is a need for perfect conceal-
ment, a rubber cover allows to obscure
the fibre optics avoiding detection. 
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Day sights may be coupled to night
vision devices, as is the case with

this Aimpoint Comp M4

need of higher accuracy as well as from
the shorter barrels used on current
weapons, which means that iron sights
have a shorter base thus are less precise.
Moreover, shooting in poor light condi-
tions with iron sights is also a problem, as
well as shooting against moving targets.
The sight is typically positioned close to
the CG at least longitudinally, and there-
fore its extra weight has a relatively lim-
ited effect on the trailing velocity. 

Different types of sights are available,
and although strict categorisation is
always dangerous we should say that the
two principal fields of use are aimed fir-
ing on medium distances and aiming at
short and very short distances in urban
warfighting. This said, some manufactur-
ers try to provide soldiers with systems
that attempt to operate properly in both
situations. The number of aiming sight
manufacturers is considerable; therefore
it will be impossible to mention all of
them. Although a few company names
have become quite synonymous with
assault rifle sights.

One of these is certainly Trijicon,
whose fame comes from its Acog
(Advanced Combat Optical Gunsight)

Guilding the Rifle?



The company’s Tripower model, the
TX30, is a x1 reflex sight with a red
chevron reticle weighing 235 grams. It is
waterproof up to 30 metres and operates
on two 1/3N batteries. Trijicon also devel-
oped a series of Reflex sights for CQB, all
at x1 magnification, which feature differ-
ent types of reticle, mostly with dots but
also chevron and triangle sighting. The
RX01NSN model with a 4.5 MoA
(Minute of Angle) dot was custom-
designed for the M4A1 carbine and is
provided to US Special Forces as part of
Sopmod 1. With a weight between 120
and 345 grams (the SF model is at 261
grams) the Reflex series are considered
primary sights. 

To add a lighter option, one that can
be used as a secondary sight, Trijicon
developed the RMR (Ruggedized Minia-
ture Reflex) series, with weights between
14 and 34 grams. These red dot reflex
sights work on batteries (one CR 2032
lithium 3V) or on tritium and fibre optics,
the battery solution ensures two years of
continuous use at nominal temperatures
and up to four years in dark storage. The
RMR features a red LED reticle with a
four or eight MoA option, while the tri-
tium/fibre optic version has a 9 or 13
MoA dot. The lighter model features
acrylic lenses with hard coating while the
body is in glass-reinforced nylon poly-
mer, the other three models, all but one
unmagnified, feature glass lenses and
forged aluminium cases.

For close-in shooting and patrolling,
reflex sights are currently the prime

choice. These normally allow the soldier
to keep both eyes open, which helps to
maintain a wide field of view and the
maximum possible situational awareness.
These sights are optical or computing
sights that reflect a reticle image on a
combining glass for superimposition on
the target; they are most commonly avail-
able as non-magnifying sights. 

The most widely used reflex collima-
tor with red dot sights are probably those
produced by Aimpoint of Sweden, which
Comp family includes six models, all
without magnification, parallax free, and
with an LED eyesafe source operating at
the 650-nm wavelength. According to the
model the red dot diameter is 2 or 4 MoA
(1 MoA = 1 inch at 100 yards or 30 mm at
100 metres), the sights have 4 to 7 settings
for use with night vision devices and 6 to
9 for daylight operations, including one
for extra-bright conditions. 

Aimpoint M2 sights have a battery life
(two L76 Lithium batteries) of around
10,000 hours at room temperature, while
the M3, which uses the CET (Circuit Effi-
ciency Technology) gives 50,000 hours,
and the latest M4 with the Advanced
CET operates for 80,000 hours with a sin-
gle AA battery, those figures increasing
by a factor of eight to ten when the sight
is used at night. 

The weight of such sights is limited,
between 220 and 335 grams with mount,
however Aimpoint decided to provide the
warfighter with an even lighter sight, the
Micro T-1, only 84 grams, which features
the latest technologies and a smaller and

lighter battery, the Lithium CR2032,
which has a 50,000-hour lifespan.

Among best sellers of variable magni-
fication sights is the Elcan Optical Tech-
nologies Specter range. The SpecterDR
(Dual Role) 1-4x Combat Sight, chosen by
US Socom in 2007 as part of Sopmod 2 for
enhancing the light weapons lethality,
shifts from x1 to x4 magnification in less
than one second, the field of view stepping
from 26° to 6.5°. This gives the soldier the
possibility to quickly adjust from CQB to
long-range aimed firing, thereby adapting
to the tactical situation. 

Known as SU-230/PVS in US services,
the sight is 153.1 mm long and weighs 640
grams. In CQB mode at x1 a 1.5 MoA
’both eyes open‘ red dot is provided, while
at x4 a ballistic drop reticle is shown for
precision engagement between 200 and
600 metres, a red dot and ranging mount
are shown for machine gun use. 

The SpecterDR features a back-up
iron sight with front post and rear peep.
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Optical sights are
now standard issue
in many armies,
here an Aimpoint
Comp M2 is used
by an Italian
mountain
infantryman.
(Armada/PV)

All of Trijicon’s
magnified and
unmagnified sights
allow firing with
both eyes
open.(Armada/PV)

The Aimpoint featherweight Micro T-1
red dot sight can be used as a primary
or back-up sight. (Aimpoint)

Some 145,000 SpecterDRs were ordered
by US Special Forces, the sight is in use
with other services. Elcan proposes a
variety of base designs that can be cus-
tomised according to users needs. An
extended-range version of the Specter-
DR is also available, with a x1.5-6 magni-
fication. It has 16° and 4° fields of view, is
184 mm long and weighs 700 grams. Both
systems employ a DL1/3N 3V Lithium
battery with an average operating time of
2000 hours. 

The Elcan portfolio also includes the
Lightweight Combat Optical Daysight, a
fixed red dot x4 sight with a 6.5° FoV that
has been selected for the UK Fist pro-
gramme. At 528 grams without CQB
mount and lens cover, it features a bright
red spot with LED illumination for CQB
and a ranged 5.56-mm reticle for accurate
engagements at 400 to 800 metres. Two
other fixed magnification sights are part
of Elcan inventory, the SpecterOS 3x,
with a 3.1 nominal magnification and a
weight of 415 grams, and the SpecterOS
x3.4, developed for the Canadian Army
which names it C79; at a weight of 690
grams, it has an Elcan Post reticle with a
tritium-illuminated horizontal stadia line



which, according to the company, proved
to be the fastest and more accurate tar-
geting solution both during qualification
and in battle.

Leupold, which last year launched its
Leupold Tactical Optics division wholly
dedicated to military products, has added
to its long-range scopes a series of tactical
sights for close quarter engagements. Its
Prismatic rifle scope is a 1 x 14-mm tacti-
cal sight which adopts an etched glass ret-
icle visible both with and without the illu-
mination module, and that can be seen
without batteries, in black colour. If the
illumination module is fitted, eight
brightness settings are available to illu-
minate the Circle Plex reticle. Windage
and elevation in one-half-MoA adjust-
ments are available, adjustment range
being 70 MoA for both settings. 

The sight is 114 mm long and weighs
340 grams, the main tube thickness makes
it practically indestructible, according to
the company, which also underlines how
its field of view, 27.6 metres at 100 metres,
is wider than that of most unmagnified
red dot sights and allows for faster target
acquisition. The rifle scope is designed to
be used with both eyes open. 

Among the new entries in Leupold
inventory is the Deltapoint reflex sight,
which can be used as a primary or add-on
sight. It weighs in at only 18 grams thanks
to its ultra-light rugged magnesium hous-
ing, and can be provided with two reticle
options, 7.5 MoA Delta and 3.5 MoA Dot.
The Deltapoint sight features an innova-
tive aspheric lens, motion activation,
auto-brightness sensor, locking elevation
and windage adjustment system. 

Besides unmagnified sights Leupold
Tactical Optics proposes its Mark 4 CQ/T,
a 1-3 x 14-mm scope that allows to shoot
with both eyes open at x1 magnification
while providing accurate firing at x2 or x3
magnification. The Arms Throw Lever
Mount quick release allows sight installa-
tion and removal without loss of zero.

Carl Zeiss Optronics provides the
standard optic of the G36 H&K assault
rifle; the company’s portfolio also

has a weight of 230 grams, which provides
medium range aiming capacity. In March
2010 a licensing agreement was signed
with Optic Electronic of India, which will
produce red dot sights for that country.
10,000 sights having already been
ordered from Carl Zeiss by the Indian
Army while a potential market for
400,000 more sights is foreseen. 

Carl Zeiss Optronics developed a 4x30
targeting optics with an 8° FoV, the reti-
cle being provided according to cus-
tomers request. The newest version has
an illuminated rectangle as a reticle,
which can be customised. The eye-to-eye-
piece distance of 60 mm allows the Zeiss
4x30 to be used also on machine guns; its
weight is 430 grams.

Burris, now part of Beretta, is propos-
ing among its long-range rifle scopes, two
variable magnification models for assault
rifles known as XTR (Xtreme Tactical
Riflescopes) respectively with x1-4 and
x1.5-6 magnification, the first one intend-
ed for 5.56-mm calibre rifles while the sec-
ond features a ballistic reticle for the 7.62-
mm calibre. Both models can be used with
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Lightweight Combat
Optical Daysight is
a derivative of the
Elcan SpecterOS
4x. (Armada/PV)

Elcan’s SpecterDR
1-4x has been
adopted by US
Special Forces and
by other units
around the word,
and might be
acquired by regular
army units. (Elcan)

two eyes open at minimum magnification,
while the reticle is illuminated via a
CR2032 battery. The two sights weigh
respectively 482 and 540 grams. 

Burris also supplies its AR-332, a 400-
gram compact x3 prism sight, as well as its
Fastfire II light red dot reflex sights, which
may also be used as a secondary sight over
the XTR models thanks to their sleight
45-gram weight. Powered by a CR2032
battery the high efficiency electronics and
battery-save mode ensure a five-year life-
time. For use in severe scenarios Burris
provides side metal wings that protect the

includes the RSA-S unmagnified reflex
sight featuring an automatic brightness
adjustment system for adapting the red
dot to the ambient brightness. The power
to the LED illuminating the dot is provid-
ed by a silicon solar cell and a battery, the
sight electronics ensure battery power
consumption optimisation. The latest ver-
sion is also NVG compatible. 

The dot gives a 3.44 MoA while the
FoV is only 10.6°, which is compensated
by the weight of 100 grams. Carl Zeiss
also offers a x3 magnification adapter
which slightly reduces the FoV to 8° and

The Leupold Deltapoint reflex sight (left) weighs only 18 grams, which makes it a perfect add-on sight to other aiming devices. The 
Mk 4 CQ/T 1-3x14mm allows aiming with both eyes open at 1x magnification (centre).The Prismatic unmagnified sight uses an
etched glass reticle (right). Leupold has recently established a military division within the company. (Leupold)





sight from impacts. For shotguns a specif-
ic Speedbead system allows ultra-low
mounting.

Meprolight of Israel chose tritium illu-
mination to provide sights which do not
need batteries or switches. Its Mepro 21 is
a maintenance free, x1 red dot reflex sight
with an aiming point illuminated by a
fibre-optic collector in daylight and a tri-
tium source at night. This sight was devel-
oped for the Israel Defense Force and
allows rapid target acquisition as it can be
used with both eyes open. The reticle can

of red dot reflex sights with auto bright-
ness control that incorporates a single- or
dual-wavelength laser pointer. All with a
x1 magnification, they are powered by
one 1.5V AA or a 3.6-Volt lithium bat-
tery, which provides 200 continuous
hours of operation and 10,000 laser illu-
minations of five seconds each. The
weight without batteries is 400 grams. The
Mars IR is equipped with a 0.4-mW laser
operating at 850 nm, the Mars Visible
Red has a 1-mW 650 nm aiming light, and
the Mars Dual features both pointers. 

LED illuminated red dot sights. One of
the few drawbacks is the higher energy
consumption, which reduces battery dura-
tion, a major advantage being that the
sight remains fully functional even if the
glass is shattered or covered with debris,
while other scopes are no longer function-
al if the glass is damaged. Currently the
most widely used L-3 EOTech product in
the military community is the 553.A65
sight which weighs about 350 grams, fea-

armada INTERNATIONAL 6/2010

The Burris AR-332
has a prism sight
with a x3 magni -
fication for
equipping standard
assault rifles, here
seen on a Beretta
ARX-160 rifle.
Burris is now part
of the Italian
Beretta Group.
(Armada/PV)

The Carl Zeiss Optronics RSA reflex sight (left) is also produced in India, where the
army placed an initial order for 10,000 units. The 4x30 sight from the same manu -
facturer has one of the widest fields of view among the sights with this magnification.
(Carl Zeiss Optronics)

The Burris Fastfire II series of red dot
sights can be used as secondary sight
over the company XTR variable
magnification scopes. (Burris)

be chosen among a 5.5 MoA or 4.3 MoA
aiming point, a triangle, a bullseye and an
open ’X’. The Mepro 21 weighs 372 grams
with the Picatinny adaptor. 

Although the Mepro Mor retains most
of the Mepro 21 characteristics, it lacks the
5.5 MoA dot, but includes a red and/or IR
laser pointer, the first operating at 650 nm
while the second has a wavelength of
more than 830 nm. It can be used in fully
passive mode, thanks to the fibre-optic
and tritium sources, or as active reflex with
an extra bright LED dot for specific con-
ditions, power being provided by the bat-
teries that also power the pointers. 

The Mor is slightly larger and of
course its weight is higher, 450 grams
without adaptor and batteries. The
Mepro MX3, a x3 magnifier, can be used
with both sights, provides an 8° FoV and
has a weight of 215 grams without an
adaptor.

Another Israeli manufacturer
involved in rifle sight production is ITL.
Its portfolio includes two lines, the Mars
family and the Raptor. The Mars (Multi-
purpose Aiming Reflex Sight) is a range

tures a FoV of 28 metres at 90 metres, and
has a 1100 hours duration on two 123 lithi-
um batteries. This sight has been chosen by
US Socom as part of the Sopmod 2 kit.
However, L-3 EOTech further improved
this product in terms of ergonomics and
flexibility, with its latest model, the EXPS,
which was launched last May. Compared
to the previous model it has a shortened
base, 70 mm vs. 100 mm, which saves space
on the Picatinny rail; length reduction is
mainly due to the adoption of a single 123
battery mounted transversally. A single
quick release lever allows a return to zero
repeatable within 2 MoA after the sight is
back on the rail. 

The weight is reduced to 317 grams, and
all buttons have been moved to the sides
for better accessibility. The EXPS is night
vision compatible with a wide FoV. Ten
brightness settings are available for night
use with 20 for the daytime. Two types of
reticles are available, a 65 MoA ring with a

The latest L-3 EOTech system is the
EXPS holographic sight, which is
shorter and lighter that its
predecessors. (L-3 EOTech)

The Raptor is a mini-reflex sight
weighing less than 250 grams which fea-
tures a hologram-like illuminated red
aiming reticle with auto brightness con-
trol and automatic shut-off and motion
activation. Also unmagnified, its single
1.5-Volt AA battery ensures two months
operation, also thanks to the automatic
power shut-off, which switches off the
system when kept stationary for three to
five minutes, reactivating it immediately
when shifted. For both systems ITL
developed the Trisight x3 telescope; with-
out reticle, this system focuses from 50
metres to infinity and, at a weight of 185
grams, transforms the Mars and the Rap-
tor into medium-range aiming sights.

L-3 EOTech is currently the only man-
ufacturer using holographic technology
for its sights; a hologram projects the
image of a reticle onto the target plane.
This allows a fully parallax-free reticle,
while on other sights this is true only on
the axis centre aim point. Holography
requires a laser source, which creates an
infinitely small dot, although this technol-
ogy is more complex than that used in
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1 MoA dot and a 65 MoA ring with two 
1 MoA dots. According to the company,
the ring allows the eye to acquire the
image faster than any single dot or solid
image while the 1 MoA dot in the centre of
the reticle allows for precise shot place-
ment. Battery duration is 600 hours of con-
tinuous use at nominal setting 12. 

Aimpoint’s CEU (Concealed Engage-
ment Unit) which, when installed on
company sights, allows one to observe
and engage from a concealed or covered
position. Developed by DSTO Australia
under the name of Off-Axis Viewing
Device, it is marketed by the Swedish
company. The 135-grams CEU can rotate
a full 260° and can be used with Aim-
point’s x3. 

Aimpoint proposes its 840-nm LPI laser
aiming device to be used with. Two power
settings of 0.1 mW and 0.005 mW are avail-
able. Submersible to ten metres, the LPI is
powered by a DL 1/3N battery, with which
it weighs less than 130 grams.

MoA
Sights are definitely the most common
accessories seen on assault rifles; howev-
er numerous other accessories such as
laser pointers and tactical lights are also
common add-ons. Here too it is impossi-
ble to mention all the manufacturers, as
their number might be even greater than
that of sight manufacturers.

In Europe, Rheinmetall developed a
series of pointers and integrated illumina-
tor/pointers that are produced with Euro-
pean-only components to avoid export
concerns. Over 85,000 of its LLM-01 have
been sold in the last five years. This mod-
ule is fitted with a visible laser marker, an
IR marker, an IR LED illuminator and a
white lamp. The LLM-01 is a modular sys-
tem for which the customer can chose the
laser power, the visible between 0.4- and
20-mW and the IR between 0.7- and 35-
mW, with either a laser diode or a focus-
able laser illuminator up to 35 mW with an
angle between 30 and 130 mills. The white
light can be either a standard halogen
xenon high-pressure lamp of 80 to 85
lumens or a LED light up to 180 lumens,
the white lamp is exchangeable with an
additional laser head. 

Mode selection is done via a five-
phase turn switch and a trigger cable is
available for hand-on-rifle operation. The
LLM-01 weighs less than 190 grams with
batteries and can operate up to 60 hours

depending on the battery type. Simpler
versions are available, which are lighter
(155 grams) and less expensive, such as
the LLM-R with one laser, and the LLM-
PI, which was developed in 2009. Two
laser-only modules are also available, the
LM-D with visible and IR markers and
IR illuminator at 160 grams with a four-
phase switch, and the LM-S visible or IR
marker or IR illuminator at less than 100
grams. The LM-D has been provided
among others to the Dutch Army to
replace its AN/Peq-2A.

ITL of Israel has three short-range
laser aiming lights, the Aim-1/C with IR
source, the Aim-1/V with visible red dot
marker and the Aim-2000 with dual capa-
bility. With a range up to 300 metres, the
Aim-2000 features two output levels, high
(five mW) and low (0.4 mW only in IR
mode). Powered by AA alkaline batteries
giving ten hours’ continuous operating
time, the weight of these attachments is
around 200 grams. 

As for tactical lights it is not possible to
omit Surefire, whose current bestsellers
are the Scout Lights, such as the M300A

which packs 110 lumens for 1.3 hours in a
mere 127 grams including the single 123A
lithium battery and the tape switch. The
company’s M620C pushes out 200 lumens
for two hours in a 179-gram package, the
latter is available in white/IR light as the
M620V, providing 150 lumens or 120 mW
IR light for eight hours. a
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I n mid-2010 the Darpa awarded two contracts for Phase 1 of a programme aimed at
improving firing accuracy up to 600 metres. Known as the Dynamic Image Gunsight
Optic system (Dingo), it will enable soldiers to accurately view targets at varying

distances without changing scopes or suffering a decrease in optical resolution at
ranges up to 600 metres while maintaining the capability to be used at very short 
distances. Two contracts have been issued; one worth $ 3.93 million was assigned to
Lockheed Martin, while a second was given to Elcan. The Dingo programme will be
carried out in three phases; Phase 1 to bring the technology demonstrator, Phase 2 to
develop a brass board and Phase 3 expects a full prototype, which will then lead to pro-
duction that has been forecasted for 2012. 

The weight target for the Dingo is 250 grams without batteries. Lockheed Martin
will exploit its experience acquired with the One Shot Advanced Sighting System,
which provides soldiers with automatic crosswind data for long-range precision 
target engagement. Its system will leverage on recent breakthroughs in extremely
high pixel-count cameras and in micro-displays, working on digital zooming for mag-
nification while the integrated laser rangefinder will provide some wind information,
although at a lesser sophistication level compared to the One Shot system in devel-
opment. New camera technologies also provide good low light-level performances.
Lockheed Martin has patented a Multi Gain Image Combination Process that allows
a considerable reduction in bright points generated by light sources thanks to mul-
tiple image gating.

Elcon intends to leverage its Digitalhunter scope in developing a sight with a 
reticle and FoV that will automatically adjust for target range, wind and bullet 
ballistics. Optimised for hunting use, and with a x2.5-16.5 magnification provided by
an electronic zoom, this all-digital sight features four different reticles and numer-
ous electronic output interfaces. The Digitalhunter weighs 737 grams, but the Dingo
will require a shorter optic due to the maximum range requirement, magnification
limits have apparently not been specified by Darpa. 

A Dingo for US Warfighters?

The Meprolight Mepro 21 red dot reflex sight (left and centre) uses, as many company
products, tritium as night lighting source. It was developed to meet an Israel Defense
Force requirement. The Mor sight (right) includes a visible and/or invisible pointer.
(Meprolight)

The ITL Multi-purpose Aiming Reflex
Sight incorporates a red dot reflex
path and a single or dual wavelength
laser pointer. (Armada/PV)
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their vision beyond the point
where the sea meets the sky
line – particularly with the
advent of reliable and proven
fully automatic take-off and
landing. 

Saab has been working on
such an option for a while
with a naval version of the
Skeldar, Indra in Spain is
now also in full overdrive to
come up with a solution
called the Pelícano to meet a
Spanish Navy requirement,
but while all more or less 
fit in the same size and
endurance frame, the
Schiebel machine, having
crossed the start line years
ago, is quite logically the
most advanced and proven
system of the three. 

The French Navy may
well be pioneering the use of
rotor-drones from frigates –
at least in Europe, as indeed
the Camcopter has repeated-
ly made the acquaintance of
French ship decks since 2008
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Oddly enough the bulk of significant drone-world news over the past two months did not
emanate from the United States, but from Europe and the Middle East. As far as the Old
Continent is concerned, future will tell if the current economic crisis will not hamper Euro-
pean development efforts.

The Sagem Patroller at its first real public début at Le Bourget last October

Eric H. Biass

AEuropean firm that is
definitely whirling its
way up the rotary

drone market is Schiebel of
Austria. By the time these
lines have been printed and
dried, the company should
have clenched its tenth cus-
tomer for the Camcopter S-
100 and sales for the type
exceeded the magic 100-unit
mark, with the United Arab
Emirates accounting for 60
of that total (now all deliv-
ered).

To put the S-100 in the
proper perspective for what
follows, a few figures should
be borne in mind: 200 kilos
all-up weight and typically
six-hour endurance with a
34-kilo payload (although
payload options may warp
these figures up or down
depending on fuel/payload
tradeoffs, as even the two
breast hardpoints can carry
additional fuel). These char-
acteristics seem to have set a
kind of European-born stan-
dard, the other yardstick
being unquestionably set for
the time being by the much
larger Northrop Gumman
Fire Scout (see our last
Drone Update).

After much hesitation,
navies – and particularly the
European ones – are awaken-
ing to the advantages offered
by the rotor-drone over the
classical helicopter to expand

to prove its worth to the
French sailors. The DGA
subsequently launched a
request for information and
is now expected to issue a
request for quotations
around the first quarter of
2011 with a view to equip-
ping its Lafayette-class
frigates by 2012. 

Schiebel is of course
attacking the deal, in co-
operation with DCNS (as
prime contractor) and
Thales, mainly for the fre-
quency certification and
sorting possible interfer-
ences with ship sensors and
supplier of the Agile 2 elec-
tro-optical turret. However,
the author was quite sur-
prised to recently learn from
a Thales official, Jean-
François Henrio, that this
company was also actively
engaged in the Cybaero-
based Skeldar from Sweden
to bid for the requirement,
saying that this option would

be more advanced, particu-
larly as it offers a new diesel
engine. In other words, we
might well see the planned
2012 in-service date slipping
to the right. 

The S-100, by the way, has
also been heavily tested in
severe sea state conditions
by the German Navy in
2008/09 (it has also been
sweeping other European
ship decks in 2010, but it is
still premature to expand on
these events). Interestingly,
the French Army is keeping a
close eye on the Naval pro-
gramme and the DGA has
completed a test programme
earlier this year involving a
leased S-100 in Canjuers and
Sissonne army ranges as well
as in the Celm missile test
range in Ile du Levant. 

We have already seen
models of the S-100 boasting
rocket launchers and the real
machine flight-testing a
Selex Galileo Picosar syn-
thetic aperture radar (see
our cover and The Czars of
Radar Technology article in
this issue), but a new devel-
opment now sees it entering
nothing less than the elec-
tronic warfare scene.

Rafael was offering
precious little comment
on the presence of its
pods mounted on either
side of this Schiebel
Camcopter drone at
Euronaval, but these
mock payloads appear
to be jammers.
(Armada/EHB)
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detection of forest fires. Dur-
ing those tests, the drone (the
maritime version of which is
appropriately suffixed M)

Unveiled in real-size mock-
up form on Rafael’s stand at
Euronaval last October, this
project is in its early stages.

stabilise pitch and yaw in ver-
tical and hovering flight. 

The Panther has a maxi-
mum loitering endurance of
around six hours and can
reach an altitude of 10,000
feet. Typically a Panther sys-
tem includes a mid-sized
vehicle transportable control
station that can store two
fully redundant consoles,
three aircraft, the ground
datalink, support equipment
and spare parts.

The Mini-Panther, for its
part, has a loitering
endurance of two hours and
is designed to carry an IAI
Micropop electro-optical
package. A complete system,
which is carried in backpacks
by two men, includes two air-
craft and a control unit.

The new lightweight
Minipop (see photo below)
also a new product from IAI
Tamam. The use of magne-
sium and titanium has,
according to the manufactur-
er, enabled it to cut down the
weight of the turret by about
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Although it does not feature on these pictures, the Panther is designed to carry a Minipop day/night stabilised camera with a laser
rangefinder, pointer or designator. (Israel Aerospace Industries)

25% compared with the ear-
lier generation.  Entirely new
though, is the eight-inch
Ultra Light Minipop (see
picture and specifications
herewith). a

This covers readily undertak-
en initiatives, as well as cur-
rent and future products
from both companies.

Talking of Israel, this
nation never seems to be
short of innovative ideas in
the field of drones, as evi-
denced by Israel Aerospace
Industries’ latest develop-
ment – the Panther family.
Unveiled at the recent Latrun
land warfare conference, the
Panther and Mini-Panther
are electrically powered tilt-
rotor aircraft. Both designs
use the same basic propulsion
architecture, although the
Panther weighs around 65
kilos, while the back-pack-
able Mini-Panther tips the
scales at about twelve. 

The originality of the con-
cept is that while the wing-
mounted propellers tilt
upwards to provide the verti-
cal take-off and landing capa-
bility and then transition to
horizontal flight mode, a
third propeller located at the
rear end of the fuselage

Little is being leaked for the
time being, other than the
fact that Schiebel had been
approached by Rafael a year
ago to study the possibility of
using the Austrian drone in a
maritime electronic warfare
environment – obviously
around Israel.

Turning to fixed-wing air-
craft, the optional-pilot
Sagem patroller featured in
our title picture is in the 
S variant configuration (S for
territorial Sécurité), the con-
cept of which was validated
during its fourth flight test
campaign at Istres in July
and August. The aircraft was
tested by the French Home
Ministry during the latter
half of August for the early

demonstrated its capability
to stay aloft for thirty hours.
The Patroller is now definite-
ly operating with the
Euroflir 410 underbelly tur-
ret, which is mechanically
similar to the one used on the
NH90 and the French Navy’s
Panther helicopters.

Sagem, incidentally, has
signed a memorandum of
understanding with Elbit
whereby the two companies
are to set up an equal-part-
nership joint venture with a
view to merging their mar-
keting resources in the field
of drones. The company,
which is to be established in
France in early 2011, will han-
dle the French and other pre-
determined export markets.

� Weight: ~ 6.2 to 7.5 kg 
depending on sensors 

� Thermal imager: cooled InSb 
3-5 µm, continuous zoom

� Colour camera: CCD with near 
infrared capability, continuous 
zoom

� Laser rangefinder (optional): 
eyesafe 1 pps (option for 3 pps)

� Laser pointer (optional): 0.83 µm 
� Laser designator (optional)

Ultra Light Minipop

As mentioned in our previous Drone Update, the US Army-
aimed Fire-X project is intended to demonstrate the feasibility
of packing all the Northrop Grumman Fire Scout systems into a
larger platform, a Bell 407 for this purpose, with a view to
derive a high-capacity logistical support and resupply vertilift
drone. (Northrop Grumman) 

remains horizontal and is
only operative in the vertical
and hovering flight modes –
although this vertical rotor
does have a limited left and
right tilting capability to help
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Following the end of the Cold War, when indirect fire support was nearly always
available to small infantry units as they were part of a coherent combat opera-
tion, the advent of asymmetrical scenarios totally changed the parameters.
Some of the systems that became famous in Vietnam, namely underbarrel and
stand-alone light grenade launchers, came back to provide basic indirect fire
support at squad level. Several armies that did not have such systems in their
inventory started to introduce them.

Paolo Valpolini

T his re-equipping sparked off a prolif-
eration of products on the market.
Moreover, the access of many for-

mer Warsaw Pact countries to Nato and
the increase of multinational operations
forced many Eastern European manu-
facturers to shift from the Vog-25 ammu-
nition to western 40 x 46 mm standard
ammunition. 

Underbarrel launchers
The M203, developed by AAI and mass
produced by Colt, remains the most wide-
spread system, although in US Army
service it is being replaced by the M320,
the American shortened version of the
Heckler & Koch AG36. The system
comes in two versions, the M320, which
fits the M16 assault rifle, and the
M320A1, which fits the M4 carbine. The
decision to adopt a shorter barrel was
mainly due to weight considerations, the
shorter barrel ensures sufficient round
velocity and precision while it allows a
23-gram weight savings.

ment to zero the system each time it is
mounted. In mid-2010 some 10,000 M320
and M320A1 had been delivered to the
US military. Produced by Heckler & Koch
Defense of Ashburn, Virginia, a further
four-year contract has been issued to
include between 367 and 1800 M320s and
between 3307 and 16,200 M320A1s.

The AG36 gave birth to another
model known as AG-C/EGLM
(Enhanced Grenade Launching Mod-
ule), which maintains the barrel length of
the original version but is modified for a
quick interface with the M16, M4, C7 and
C8 rifles and carbines. Developed for
British Army special forces units, it has
also been adopted by the Dutch Army,
while for the British Army a model with
an interface for the SA80A2 rifle has
been produced. 

FN Herstal also developed a conformal
grenade launcher for its F2000 integrated
weapon system. The advantage of the inte-
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…which does not prevent them from
undergoing extreme cold tests; 

here a Madritsch AG77A1

Fielded for the first time in mid-2009
with the 82nd Airborne Division, the new
grenade launcher showed better accuracy
over the older M203 and was also easier
to use. The double action mechanism
allows quick firing again in case of mis-
fire, while the side-loading system allows
use of all 40-mm rounds, even the longer
ones, something impossible with slide-
forward launchers. 

Moreover, its ladder sight is located on
the side of the grenade launcher and not
on the rifle, which negates the require-

Light Grenade
Launchers Hotting Up…

The Heckler & Koch
HK169 stand-alone
grenade launcher
replaced the widely
used HK69 in the
German company’s
portfolio. (Heckler
& Koch)



In
fa

n
try

: w
ea

p
o
n
s

armada INTERNATIONAL 6/2010 35

the M203 under license for use in con-
junction with the M16 and M4, while the
Turkish Army also acquired some H&K
AG36s to be used with the H&K 33 as
well as with the MKE T-50 rifle.

South African Milkor is proposing its
UBGL (Under Barrel Grenade Launch-
er), which is definitely one of the lightest
systems of its kind, although its barrel is
relatively short. In emergency it can be
fired in stand-alone mode.

together with the first batch of ARX160
ordered by the Army.

Madritsch of Austria, a company
founded four years ago, developed a
launcher for the Austrian Army that did
not protrude from the rifle barrel muzzle,
as the one in service increased the length
by 200 mm cancelling the advantage of
the bull-pup configuration. The result is a
180-mm barrel providing a 73-metre/sec
muzzle speed, only marginally less than
the earlier 75 metre/sec, although a stan-
dard 230 mm remains available. 

The ML40 comes in different versions
with customer-defined barrel lengths and
body materials (steel or aluminium).
Weights of the underbarrel system range
from 875 grams for the all-aluminium
short barrel through 1.03 kg for the all-
aluminium long barrel to 1.49 kg for the
all-steel long barrel.

One of the requirements of the Austri-
an Army, which calls it AG77A1, was that
the system could quickly be transformed
into a stand-alone launcher. This is done
within seconds and a safety ensures that
the launcher cannot be fired if not
attached to the rifle or to the stand-alone
stock. The army acquired the long barrel
version for conventional units and the
short barrel version for its special forces
– for a total of some 400 launchers.
Madritsch is also involved in the Aus-
tralian Land 125 Phase 3 programme, in
the segment aiming at increasing the
lethality of the Steyr F88 rifle. 

Swiss Arms developed a grenade
launcher for its SG550/551 assault rifle.
Known as GL5040/5140, it is a conven-
tional system. The 5040 is in service with
the Swiss Army under the name
Gewehraufsatz 97.

Turkish MKE produces the T-40, also
of conventional design, which is used on
the H&K 33E rifle. Sarsilmaz produces

gration is that the grenade launcher trigger
can be operated without changing hand
position. It has been adopted by Slovenia
and Peru as well as by Belgian special
forces and other undisclosed nations. For
its Scar rifle, FN developed a new grenade
launcher, the FN40GL, which not only
adopts features similar to that of the M320,
such as the double-action trigger and tilt-
ing barrel for reloading, but also an
ambidextrous mode. The barrel is able to
tilt either to the right or the left, as well as
forward, which facilitates automatic case
extraction and ejection. 

For its new ARX160 rifle, adopted by
the Italian Army and which will become
part of the Soldato Futuro programme,
Beretta developed the GLX160A1. The
lightest in this category of systems, it fea-
tures a double-action trigger, while reload-
ing is performed via the standard slide for-
ward mode. The GLX160A1 is equipped
with a load chamber indicator that shows a
red mark and can be felt by the finger
when the grenade is in the chamber. 

The Italian Army adopted the launch-
er to equip the contingent deployed to
Afghanistan. These systems were
equipped with an interface to allow them
to be attached to the AR 70/90 issue rifle.
Interfaces are also available for the G36,
the M4 and the M16. A further batch of
grenade launchers was acquired by Italy

The M320, here in
stand-alone guise
and currently
entering service
with US forces, is a
shortened version
of the H&K AG36
grenade launcher
manufactured for
the G36 assault
rifle. (US Army)

The Madritsch
ML40 can be
converted into a
stand-alone
weapon within
seconds, and has a
safety system that
neutralises it when
not fitted to either
the rifle or its own
stock. (Madritsch)

Eastern Europe
In Eastern Europe Vog-25 grenades are
still used, although producers are increas-
ingly turning their interest on the 40 x 46
mm standard. KBP in Russia is one of the
few to still manufacture for the former
Warsaw Pact systems; its muzzle-loaded
GP-30 has the aiming sight fixed to the
assembly itself.

In 2001 Bumar developed a Pallad
version fully compatible with 40 x 46 mm
grenades. Known as the GP-40, it was not,
however, adopted by Poland, as the Pol-
ish Army decided to shift to the western
standard ammo in June 2010 when 180
new under-slung GPBO-40 as well as 40

The Mk 13 grenade launcher is
dedicated to the Scar carbine adopted
for US special operations. This picture
shows the breech opening, which can
tilt on both sides as well as slide
forward to allow the use of long
rounds and quick loading.
(Armada/PV)

FN Herstal specifically designed the
grenade launcher of its F2000 rifle with
ergonomics in mind. The picture above
shows how the trigger of the F2000
grenade launcher can be pulled without
moving the hand from the rifle firing
position. (FN Herstal)



GSBO-40 stand-alone systems were
acquired. These newly developed
grenade launchers will be deployed to
Afghanistan and will use the Sbao-40
family of grenades produced by ZM
Dezamet.

In Croatia, Metallic produces the
RBG-1 firing western standard ammo
that can be easily installed under various
types of rifles thanks to suitable inter-
faces. Romarm in Romania has adapted
its AG-40P underbarrel grenade launch-
er to Nato standards, thereby giving birth
to the AG-40PN, which accepts 40 x 46-
mm grenades. Arsenal of Bulgaria pro-
duces four models, the UBGL, UBGL-1,

rail, although side rails are available as an
option, and with the same foldable butt-
stock of the G36 assault rifle. All controls
are ambidextrous and it can fire all types
of LV grenades in any length to a range up
to 350 metres. Underbarrel grenade
launchers, such as the AG-C/EGLM and
the M320, can be equipped with a butt-
stock and become a stand-alone weapon.
The same applies to the Beretta
GLX160A1, which slides under the stand-
alone frame, the latter is equipped with a
Picatinny rail.

The Swiss Arms GLG 40 leverages the
company’s GL5140 underbarrel system.
It is equipped with a folding stock, its trig-

Cis 40GL, which was born to be used as a
stand-alone, although if used without stock
and with an interface it can be installed
under assault rifles such as the Sar 21, the
M16, H&K models and others. 

Milkor produces its modular 40-mm
Stopper, which can fire 40 x 46 mm
rounds as well as 37/38-mm rounds using
a different barrel and breech, and can be
fired both with and without buttstock. In
Brazil, Condor produces the AM-640, a
stand-alone only system that can fire the
whole range of 40 x 46-mm low-velocity
ammo; it is equipped with a fixed stock
and its barrel is second only to the H&K
69 in terms of length.

A peculiar system is the Israeli Corner
Shot 40 TM, which, thanks to a screen and
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underbarrel
grenade launcher is
one of the lightest
of its kind, although
its barrel is shorter
than average.
(Milkor)

Arsenal produces
underbarrel single-
shot grenade
launchers to eastern
and Nato
standards for
numerous rifles.
(Armada/PV)

The Rippel Effect
XRGL40 with a new
muzzle brake is seen
here with the GRF40
fire control system
designed for firing low-
velocity and extended-
range ammo from the
six-shot launcher.
(Armada/PV)

The FN Herstal Scar Enhanced
Grenade Launcher Module tilts
laterally allowing one to load long
rounds. (FN Herstal)

UBGL-M6 and UBGL-M7. The UBGL
and UBGL-1 fire Vog-25 standard
grenades and are aimed at Arsenal and
AK assault rifles, the former being com-
patible also with the Galil 5.56-mm rifle.
The M6 and M7 both use 40 x 46-mm
standard Nato ammunition. 

Bulgarian Arcus has a comprehensive
array of single-shot grenade launchers,
some for Warsaw Pact-type grenades, such
as the Arcus 30. However, the company is
now fully concentrating on the 40 x 46 mm
standard, its Arcus 40 has reached the A3
version. The main difference between the
A1 and A2 versions lies in barrel length,
respectively 305 and 229 mm, which pro-
duced different accuracy.

Stand-alone Launchers
Besides the precursor of this category, the
Vietnam-era American M79, one of the
most widespread systems is the H&K
69A1, which allows loading long ammuni-
tion, its barrel tilting upwards. H&K has
recently developed its successor known as
169; it is equipped with an upper Picatinny

ger guard can swivel in order to allow
easy use even with heavy winter gloves,
something useful for a mountainous
country such as Switzerland. 

FN provides a buttstock assembly for
its Scar grenade launcher. Equipped with
a leaf-sight attached to the upper Picatin-
ny rail, it allows one to quickly transform
the FN40GL-S into an underbarrel
launcher and vice versa. 

STK from Singapore produces a single-
shot grenade launcher, the 1.7-kilogram

camera system, allows around-the-corner
shooting without exposing the soldier. A
single-round pump-action reload gun, it
is 900 mm long with stock extended,
weighs 4.4 kg and fires most of the avail-
able 40 x 46-mm ammo.

Multiple-shot Launchers
The main source for multiple-shot grenade
launchers is South Africa, where two com-
panies are operating in this field, both
offering revolver type weapons in a typical
rifle configuration with butt, pistol grip
and fore grip. As both companies are based
on former Milkor Marketing technical
personnel, their products are similar. 

Rippel Effect Weapon Systems (for-
merly Milkor Marketing) is proposing its
six-shot MSGL40, which, at four kg, pro-
vides considerable firepower to the





infantryman. Its six-round rotating drum
can host up to 105 mm-long cartridges. It
is equipped with the GNR40 reflex sight
calibrated for 40 x 46 ammunition. 

However, the newest weapon is the
XRGL40, which is chambered not only
for the 40 x 46-mm low-velocity grenades
but also for the 40 x 51-mm ERLP
(Extended Range Low Pressure) rounds,

contains three rounds and can be provid-
ed either as a stand-alone weapon or as
an underbarrel attachment, the latter
solution giving to the squad grenadier a
semi-automatic capacity. Metal Storm is
currently qualifying its HEDP stacked
ammo and is already capable of accepting
orders for its system for deliveries
planned in 18 to 24 months’ time.

of Chemring Ordnance. Its Mercury
HEDP not only allows one to reach tar-
gets at ranges of 800 metres, but its bigger
warhead with a fragmentation sleeve
increased fragmentation by 45%. 

Rheinmetall is developing its medi-
um-velocity range of grenades using a
modular approach. It offers two types of
propulsion modules (one of which is
insensitive), two tracer modules (one vis-
ible with a 300 Candela lighting and one
infrared for night vision goggles is cur-
rently in development), three bodies
derived from its HV range weighing
around 250 grams, one HE (HEDP and
practice), and four different ogives,
namely the Velan ABM (air burst) with
ESD (electronic self-destruct) fuses for
the explosive rounds, and the TP-M (Tar-
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An action shot of
the Rippel Effect
XRGL; the GRF
day/night sight
features a laser
rangefinder and
weighs 630 grams.
(Rippel Effect)

The GM-94
manufactured by KBP
of Russia is a
shotgun-like 43-mm
grenade launcher
with a three-round
magazine.
(Armada/PV)

The Milkor Mk 1S seen
here can fire standard
low-velocity rounds
while the L model can
fire rounds up to 140
mm in length. (Milkor)

The GR reflex sight developed by
Rippel Effect is here set for low-velocity
grenades. (Rippel Effect)

get Practice-Marker) and TP-D/N (TP
Day/Night) for training rounds. 

Contrary to other companies that
chose to increase the speed of low-veloc-
ity rounds, Rheinmetall decided to
decrease the speed of HV rounds. A sac-
rifice had to be made on trajectory flat-
ness and time to target, however, the
advantage is in terminal effect. The round
contains 32 grams of explosive vs. 20, the
projectile body weight is of 177.3 vs. 143
grams, that of the fuze plus ogive is 63.9
vs. 40, the number of fragments is 50%
higher at 1200 and the penetration of the
HEDP round is 80 mm vs. 40 mm.

Although the modular approach will
allow the adaptation of any type of pro-
gramming system to the MV rounds
intended for air burst mode, Rheinmetall
selected infrared optical programming,
which requires only a free Picatinny rail
to install the small penlight sized LED

which provide a range of 800 metres,
about the double of standard grenades.
The XRGL is equipped with the GRF40
sight, which includes a laser rangefinder
and provides elevation correction for
both low and medium velocity rounds. A
simpler sight without LRF is also avail-
able. A bipod for increasing precision
when firing extended-range ammunition
is available, while a muzzle-brake consid-
erably reduces recoil.

The Milkor MGL Mk 1S is chambered
for low-velocity rounds, the chamber being
105 mm long. It is equipped with a stan-
dard manual correction sight. The Mk 1L
version has a longer chamber, which allows
it to accept 140-mm-long rounds. 

Two multiple launchers differ from
those described so far as they do not rely
on rotating drums. The Russian GM-94,
developed by KBP, is a pump-action gun
on steroids, as instead of firing 12-gauge
ammo it fires purpose-made 43-mm
grenades. The weapon magazine contains
up to three rounds, with one more in the
chamber, while it does not feature a front
grip, but the underbarrel is shaped to pro-
vide optimal hand grip.

Another atypical launcher is that
developed by Metal Storm of Australia;
this is based upon the stacked grenade
technology patented by the company,
where grenades are stacked in the barrel
and fired electronically. Its 3GL launcher

Ammunition
A new brand of ammunition that is
emerging is the medium-range/medium-
velocity type, with such internal ballistic
characteristics that they can be used by
some of the grenade launchers designed
for low-velocity types. Compared to the
typical 72-76-metre/sec low muzzle veloc-
ities, the new 100 to 130 metre/sec speeds
provide greater ranges or a flatter trajec-
tory at shorter ranges (and thus shorter
flight times and higher accuracy). 

The need to cover the gap between
low-velocity grenades mainly used in sin-
gle-shot launchers and high-velocity
types originated from the US Special
Operations Command, and the first com-
pany to answer that need was MEI, part
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Range (ER) in four different versions,
HE, HEDP, TPM (Target Practice Mark-
er) and FB (Flash Bang).

To enhance the lethality of underbar-
rel grenade launchers, IMI of Israel
developed the Multi Purpose Rifle Sys-
tem (MPRS), a system made of main sub-
systems: the assault rifle with UBGL, the
sight with embedded Fire Control System
(FCS) and a 40-mm air burst grenade
with a built-in programmable fuse. The
Orion FCS, which weighs about 600
grams, provides all necessary data to the
soldier in terms of aiming and to the
grenade in terms of programming. Once
the mode of operation (impact; delay or
air-burst) has been selected, the
grenadier aims the laser rangefinder at
the target. The FCS calculates and trans-
mits time to burst, along with the selected
mode of operation, to the round through
inductive coils located in the breechblock
of the UBGL. This is a normal launcher
modified by IMI to include the inductive
coil. The ABM grenade weighs 190 grams
(40 of which is explosive). 

IMI has already modified some M203s
and FN40GLs, the system was demon-
strated in the US in early 2010. In Israel
the IDF is planning to acquire a small
number of systems for user trials before
deciding whether or not to field it. a

Ammunitions (Ebix) available as the
HE-SD (Self-Destruct) and HEDP-SD
(Dual-Purpose), which feature enhanced
blast effects compared to standard HE
rounds, and provide greater destructive
effects in enclosed areas. 

STK also produces a Low Velocity Air
Bursting Munition System, which is made
of the 40-mm round, which features a
fragmentation/flash bang warhead as

laser system that transfers the relevant
data to the sensors located in the rear
part of the front ogive. 

When Rheinmetall acquired a 51%
stake in Denel Munitions in early 2008
the South African company was already
working on medium-calibre rounds in co-
operation with Rippel Effect. Unsurpris-
ingly thus, the resultant Rheinmetall-
Denel is following a different path
compared to Rheinmetall Weapons and
Munitions. The weapon of choice for
developing the new munition was the
Rippel Effect XRGL40, but the first
problem was to solve the lack of rifling in
the chamber and in the first part of the
barrel (as the strong impact when the
grenade hit the initial rifling gave fuse
problems). The rifling was therefore
extended throughout the barrel and the
last part of the chamber. 

Rheinmetall-Denel went for an inter-
mediate munition solution by adopting a
203-gram round. The dual-purpose version
includes a 65-gram fragmentation cup, 33

The 3GL in the stand-
alone configuration
(top). The stacked-
grenade technology
developed by Metal
Storm allows one to
have a semi-automatic
weapon with the
weight and dimensions
of a single shot
weapon. It is the only
system of its kind that
allows a rifleman to
shoot three grenades in
a row without
recharging the
launcher. (Metal Storm)

The effect of an air burst
round from Rheinmetall;
the German company
uses an IR programming
system. Rheinmetall is
developing a range of
air burst munitions
(inset), first in high-
velocity then in medium-
velocity versions.
(Rheinmetall)

Currently the STK portfolio in the Extended Range field is relatively limited, but the
company is looking forward to developing numerous new types of rounds. Here at
right is a view of the low-velocity grenade production by Singapore Technologies
Kinetics. (STK)

grams of explosive and 23 grams of liner;
this provides for a higher terminal effect
and a 122-metre/sec initial velocity, which
extends the range to 800 metres compared
to the 700 metres afforded by MV rounds
using HV projectiles. Recoil energy is thus
kept under the 60-Joule limit and allows a
man to fire up to 100 rounds a day without
sustaining physical damage. 

STK manufactures a family of
Enhanced Blast Insensitive Explosive

An M16 modified for the IMI MPRS
system. The Orion fire control system is
linked to the launcher via a cable that
programmes the grenade by induction.
The company also has developed a
High Explosive Air Burst grenade
(inset). (Israel Military Industries)

well as a programmable time fuse, and is
programmed by a fire control system
attached to the rifle that computes the
ballistic trajectory after having measured
the target distance with a laser rangefind-
er, and programmes the time of burst on
the fuse at the moment of firing. A self-
destruct round, it is highly effective
against troops in the open, behind cover
and in buildings and bunkers. STK also
produces Low Velocity – Extended
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Colt M203 Colt Canada H&K M320 H&K AG36 Swiss Arms FN x FN2000
M203A1 5140

Weight (unloaded) 1.36 kg 1.85 kg 1.27 kg 1.50 kg 1.70 kg 1.20 kg
Length 380 mm 318 mm 285 mm 350 mm 432 mm n/a
Barrel length 305 mm 228.6 mm 215 mm 280 mm 305 mm 230 mm
Trigger single action single action double action double action single action double action
Feed slide fwd slide fwd tilt left tilt left slide fwd slide fwd

FN40GL Beretta MKE T-40 Milkor KBP GP-30 (1) Bumar Pallad(2)
x Scar GLX160 UBGL

Weight (unloaded) 1.4 kg + 0.13 (sight) 0.98 kg 1.60 kg 0.77 kg + 0.065 1.60 kg 1.25 kg
Length n/a n/a 398 mm 240 mm 276 mm 324 mm
Barrel length 245 mm 280 mm 305 mm n/a 205 mm 264 mm
Trigger double action double action single action n/a double action n/a
Feed tilt right/left slide fwd slide fwd swing to the side muzzle load tilt
(1) The GP-30 fires Vog-25 40 mm grenades   (2) The Pallad fires 40 x 47 mm wz. 74

Bumar Bumar Arcus 30 Arcus 40  Arcus 40 Arcus 40  
GP-40 GPBO UBGL UBGL A1/A2 UBGL A3 EGLM A4 

Weight (unloaded) 1.32 kg 1.70 kg 1.30 kg 1.75/1.45 kg 1.6 kg 1.55 kg
Length 335 mm 395 mm 276 mm 394/320 mm 352 mm 363 mm
Barrel length 264 mm 250 mm n/a 305/229 mm 230 mm 230 mm
Trigger n/a n/a n/a n/a n/a double action
Feed tilt tilt slide fwd slide fwd slide & tilt left tilt left

Romarm Arsenal Arsenal Arsenal Arsenal Metallic 
AG-40 PN UBGL UBGL-1 UBGL-M6 UBGL-M7 RBG-1

Weight (unloaded) 1.3 kg 1.5 kg 2.1 kg 1.60/1.65 kg 1.7 kg 1.5 kg
Length 400 mm 300 mm 325 mm 380/435 mm 357 mm 400 mm
Barrel length 300 mm n/a n/a 250/305 mm 250 mm 232 mm
Trigger n/a double action double action n/a n/a single action
Feed n/a muzzle load muzzle load slide fwd slide fwd tilt left

Single-round Stand-alone Grenade Launchers
Bumar Bumar Bumar Arcus 40 Arcus 50 Swiss Arms 
Pallad-D(1) GS-40 GSBO SGL M1/M2 M3 SGL GLG 40

Weight (unloaded) 2.30 kg 2.45 kg 2.40 kg 3.1 kg 3.5 kg 2,5 kg
Length 670/395 mm 670/395 mm 660 mm 700/530 mm 640/550 mm 710/480 mm
Barrel length 264 mm 264 mm 250 mm n/a n/a 305 mm
Trigger n/a n/a n/a n/a n/a double action
Feed tilt tilt tilt slide fwd slide & tilt left slide fwd
(1) The Pallad fires 40 x 47 mm wz. 74 grenades 

STK 40GL H&K 169 Brügger & FN40GL-S Condor Milkor 40 mm 
Thomet GL-06 AM-640 Stopper

Weight (unloaded) 2.05 kg 2.23 kg 2.15 kg 2.92 kg 2,35 kg 1.6/2.4 kg(w/stock)
Length 655 mm 574/330 mm 590/385 mm 528 mm 700 mm 568 mm (w/stock)
Barrel length 305 mm 229 mm 280 mm 230 mm 355 mm n/a
Trigger n/a double action double action double action double action n/a
Feed tilt right break action break action tilt right/left break action break action

Multiple-round Grenade Launchers 
Rippel Rippel Milkor Milkor Yugoimport Yugoimport 
XRGL 40 MSGL 40 MGL 1S MRGL MSRG-40 SG-07

Weight (unloaded) 4.90 kg 4 kg 5.9 kg 6.5 kg 4.4 kg 5.4 kg
Length 756/676 mm 725/645 mm 740/640 mm 761 mm 790 mm 825/600 mm
Barrel length 290 mm 260 mm n/a n/a n/a n/a
Calibre 40 x 46 mm and 40 x 46 mm 40 x 46 mm 40 x 46 mm 40 x 46 mm 40 x 46 mm

40 x 51 mm ERLP
Magazine rotating drum rotating drum rotating drum rotating drum rotating drum rotating drum
N. of rounds 6 6 6 6 5 6
Mode of fire semi-auto semi-auto semi-auto semi-auto semi-auto semi-auto

Metallic Arsenal Arsenal KBP GM-94 Metal Storm 3GL
RBG-6 Avalanche MSGL

Weight (unloaded) 5.5 kg 6.3 kg 6.1 kg 4.8 kg n/a
Length 777/566 mm 525/388 mm 760/640 mm 810/540 mm n/a
Barrel length 300 mm n/a n/a n/a n/a
Calibre 40 x 46 mm 40 mm Vog-25 40 x 46 mm 43 mm 40 mm
Magazine rotating drum rotating drum rotating drum tubular stacked grenades
N. of rounds 6 6 5 3 + 1 3
Mode of fire semi-auto semi-auto semi-auto pump action semi-auto

Specifications of Typical Examples
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Africa Aerospace and
Defence 2010

Cape Town, with its harbour and suburban Ysterplaat airbase, provides
an outstanding venue for a regional tri-service equipment show. South
Africa represents not only a business gateway to much of sub-Saharan
Africa, but also a substantial defence equipment market in its own right,
one, thus far, largely dominated by European manufacturers.

As seen and
photographed by
Roy Braybrook

Eurocopter and ATE jointly presented a Fennec
AS550C3 with the Saws combining sensor turret,
mission computer, displays and various armaments

Some Soviet-trained mem-
bers of the ruling African
National Congress (ANC)
party are rumoured to favour
procurement of some form of
Ilyushin Il-76, although this
cannot accommodate the
larger loads planned for
Sandf deployment.  

The American Defense
Department’s 381-tonne
Lockheed Martin C-5
(employed to bring helicop-
ters and drones to South
Africa) was unable to use
Ysterplaat’s 1585-metre run-
way. However, this was possi-
ble for the 265-tonne Boeing
C-17, represented by an air-
craft from the twelve-nation
Strategic Airlift Capability
squadron, based at Pápa AB
in Hungary. 

The United States are
thought to have offered the

Gagiano warned that, in buy-
ing new aircraft while the
army and navy are dealing
with their own urgent equip-
ment needs, the air force will
be forced to use a «Noah’s
Ark» approach, buying
«ones and twos, perhaps
threes and fours».

The most urgent South
African Air Force need is to
replace its old Lockheed
Martin C-130s, ideally with
wide-body transports that
can accommodate helicop-
ters and combat vehicles and
use short airstrips. Its Project
Continent order for eight
Airbus Military A400Ms was
cancelled in 2009 due to pro-
gramme delays, but might be
reinstated (probably with an
initial order for four). 

In the longer term, an
alternative may be provided
by the Antonov An-70. Earli-
er in the year, Antonov made
the newly formed, black-
owned Pamodzi Aviation its
sole marketing and MRO
agent for the whole of Africa.
This new company will pro-
mote the An-70 alongside
the commercial An-148/158
series and provide mainte-
nance for any Antonov air-
craft. It is expected to part-
ner with Denel Aviation, and
later manufacture parts. 

T he South African
National Defence Force
(Sandf), formed in 1994

in the wake of the country’s
first democratic elections,
has now digested its first
post-Apartheid wave of
arms purchases, and is
preparing for a second. 

Aside from replacing
some seriously obsolete
equipment, this new wave is
to address such urgent needs
as peacekeeping logistics
(based on experience in
Burundi, the Central African
Republic, Darfur and the
Democratic Republic of the
Congo), maritime patrol and
counter-piracy operations. 

This latest AAD show was
marked by an increased
American presence in the
static aircraft park and strong
national showings by China,
India, Russia, Turkey and the
Ukraine. Over 300 exhibitors
represented 31 countries,
including newcomers such as
Azerbaijan and Poland.

Overseas interest in the
local military aircraft market
had been encouraged by a
statement in August by Lt-
Gen Carlo Gagiano, Chief of
the South African Air Force
(SAAF), that the service
urgently needs replacements
for several types. However,

air force a package of four 
C-17s and eight C-130Js, the
latter being represented at
Ysterplaat by a US Air Force
aircraft from the Rhode
Island Air National Guard.
Lockheed Martin is arguing
that the stretched C-130J-30
provides outstanding load
flexibility, and that this can
be combined with the tanker
capability of the KC-130J
and (with roll-on/roll-off
modules) the maritime sur-
veillance of the HH-130J.

In parallel with air force
logistic plans, the navy is
pressing for its Project Mille-
nium, two LHD-style 20,000-
tonne strategic support ships,
which would need medi-
um/heavy (and almost
inevitably pre-used) trans-
port helicopters to make
them really effective in
amphibious operations. 

Peacekeeping can easily
slide into peace enforcing,
requiring armed helicopters.
The future of the air force
squadron of Denel Rooivalk
attack helicopters (Project
Imposer) is assured for sev-
eral years, but it remains to
be seen whether a mid-life
upgrade will be funded.
There may be a case for a
low-cost multi-role aircraft
such as the Eurocopter Fen-
nec, as photographed by the
author at the exhibition with
the ATE-developed Saws
(Stand-Alone Weapon Sys-
tem) and seen in the title pic-
ture of this article.

The Saws combines a mis-
sion computer with a choice
of sensors, ballistic weapons
(initial trials using the FN
Herstal 12.7-mm HMP-400
and 20-mm Nexter MC-621
gunpods) and guided missiles
such as the Denel Dynamics
Ingwe and Mokopa. Deliver-
ies of the Saws are due to
begin in 2011 to an undis-
closed customer.

Towards the lower end of
the fixed-wing logistics scale,
the EADS-Casa C-212 and
CN-235 need replacing, as

This Alenia
Aeronautica C-27J is a
potential replacement
for the South African
Air Force’s EADS-Casa
C-212 and CN-235
transports and the
Douglas C-47TP
maritime patrol
aircraft. (Armada/RB)



does the Douglas C-47TP
maritime patrol aircraft.
Project Saucepan combines
the air force’s light transport
and MPA needs.

One candidate present
was the 31.8-tonne Alenia
Aeronautica C-27J Spartan.
BAE Systems promoted the
42-tonne BAe 146M, shown
in model form.

Drones
Drones represent a category
in which South Africa has
significant experience,

marketing its Umbani (Light-
ning) guided bomb, repre-
sented in the ATE chalet by
the Umbani-LR with swing-
wing kit. ATE’s role is to inte-
grate the weapon on the cho-
sen aircraft. 

Denel is developing a
truck-mounted vertical-
launch version of the
Umkhonto-IR air defence
missile to complement the
SA Army’s short-range
Thales Starstreak. Firing tri-
als are due to start shortly. A
proposed radar version of
Umkhonto could increase
maximum range from 12,000
to 20,000 metres, and the
Umkhonto-ER project
would boost this figure to
30,000 metres.
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arrangement that could
change. 

Foreign drone products
included a US Air Force Gen-
eral Atomics MQ-1 Predator
and BAE Systems Locats
(Low-Cost Aerial Training
System). Drones in
replica/model form included
the Aerovironment RQ-11
Raven, the Saab Skeldar-M
helicopter and the Thales
Optronique Spy’Arrow. The
Vigilant, developed by the
UAVSI division of Universal
Target Systems, is being eval-
uated by the British Army. 

leaflet on the Scaneagle-like
18-kg CH-803.

Conventional sensor plat-
forms included the
Beechcraft King Air 350 and
the Pacific Aerospace Pac-
750 with a ventral Carl Zeiss
Optronics pod.

South Africa’s fighter
needs have been satisfied by
the Saab Gripen, hence other
combat aircraft were notably
absent. Likewise, the BAE
Systems Hawk (presented
with a range of weapons,
including the Denel Dynam-
ics Umbani laser-guided
bomb) had the jet trainer field
largely to itself, being joined
only by the usual pair of
Hongdu K-8s from Zimbab-
we. BAE Systems and ATE

Denel Dynamics’ outdoor exhibits included the Seeker 400
drone armed with Impi lightweight air-to-ground missiles, and
the highly successful Skua jet target with countermeasures
dispensers. (Armada/RB)

The C-130J was represented at AAD 2010 by this aircraft from
the Rhode Island Air National Guard’s 143rd Airlift Wing. It is
pictured near Cape Town. (Frans Dely)

The Thales Optronique Spy’Arrow is an electrically-powered
500-gram fully autonomous drone designed for a 70-gram
payload to provide stabilised real-time video or atmospheric
sensing. (Armada/RB)

are globally promoting cock-
pit modernisation for older
Hawk 50/60/100 series.

In the turboprop trainer
category, local needs are ful-
filled by the Astra (Pilatus PC-
7 Mk II), but other African
countries need trainers with
light attack capability, hence
the presence of a Beechcraft
T-6C on its African demon-
stration tour.

Armament
South Africa has substantial
experience in guided missiles,
as instanced at the show by
the Denel Dynamics
Umkhonto, Ingwe, Mokopa
and A-Darter. This last
weapon is being jointly devel-
oped with Brazil. Denel is also

CPMIEC again showed
models of a wide range of
surface-to-air and anti-ship
guided missiles, and ground-
to-ground rocket projectiles.
The CM-802AKG is an air-
to-ground cruise missile,
developed from the C802
ship-to-ship weapon. One
new ground-to-ground firing
unit accommodate both the
200-km SY400 and 280-km
BP-12A rockets. Using iner-
tial and satellite navigation,
either type can achieve a
CEP of 50 metres.

Thales Defence Systems
showed the vehicle-mounted
Scorpion automated mortar
and rocket fire control sys-
tem, which has been ordered
for evaluation by the Sandf.
A day/night sighting system

notably with the Denel
Dynamics Skua target and
the Seeker sensor platform,
and the ATE Vulture
artillery observation drone.
In 2008 the latter company
revealed a number of other
drone projects (the Kiwit,
Roadrunner, Vigil and Sen-
tinel series), which are still
under development.

At the show this year
Denel’s Seeker 400 appeared
armed with two Denel
Dynamics Impi lightweight
missiles. The present Impi
configuration is unusual,
combining four tail fins with
only one pair of wings, an

India’s DRDO showed
models of the Lakshya target
and Nishant ISR drone. WB
Electronics is developing the
Flyeye for use by the Polish
Army in Afghanistan, and
gave preliminary informa-
tion on the quad-rotor vtol
Tarkus, designed for urban
warfare. 

China’s twin-boom ASN-
209 was shown in model form
by Catic, while the canard-
configuration CH-3 was pre-
sented by both CPMIEC and
Poly Technologies. In the lat-
ter case, the CH-3 model was
armed with two unspecified
missiles. Poly also had a

Under development
for the Polish Army in
Afghanistan, the WB
Electronics Flyeye is
an electrically
powered eleven-kg
drone. The company
is also developing
the four-rotor vtol
Tarkus for urban
warfare.
(Armada/RB)



machine gun and 200 rounds
of ammunition, the system
weighs 65 kg and is attached
with only three bolts.
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using GPS co-ordinates and
laser ranging can rapidly
produce accurate direct/indi -
rect firing solutions, allowing
fire to commence within 15
seconds of the vehicle com-
ing to rest. The mortar takes
a 60/81/82-mm tube, and 
the system can mount two
six-tube 107-mm rocket
launchers. 

Turkey’s Roketsan exhib-
ited a wide range of guided
and unguided projectiles. Its
Cirit, named after a tradi-

two-round pods. The Cirit
weighs 14 kg with a tri-mode
warhead, and has a range of
1.5 to eight km.

Roketsan also showed the
infrared-guided, helicopter-
launched, 35-kg Umtas,
which has a range of 500 to
8000 metres. An imaging-
infrared seeker is used in the
case of the tube-launched 20-
kg Omtas, which is designed
to be fired from armoured
vehicles. It is normally used
in a fire-and-forget mode,

non, and its hull accommo-
dates the driver, commander,
gunner and eight fully armed
troops. The Mbombe is to be
built in Azerbaijan.

BAE Systems Land Sys-
tems South Africa presented
its new Self-Defence
Remotely-Operated Weapon
(SD-Row), which is designed
for rapid installation on a
wide range of vehicles. Typi-
cally equipped with a CCD
day camera, a 7.62-mm

Naval vessels were repre-
sented by a large number of
scale models in the exhibi-
tion halls at Ysterplaat. Sev-

Olifant MBTs (upgraded
Centurions) replaced. In its
second-wave wish list, the
army wants 132 tanks, one
contender being an upgraded
pre-used Leopard 2A4, as
exhibited by Rheinmetall.

The Mechem division of
Denel unveiled the latest
model of its well-known
Casspir mine-protected per-
sonnel carriers, over 2500 of
which have been built. The
Mks II and III versions are
widely used by the United
Nations. The Casspir Mk IV
has a new technology drive
train, improved protection
and a stronger hull. It is
designed to be up-armoured
if required, and comes with a
choice of manual or auto-
matic transmission.

Described as one of the
world’s best roadside bomb-
protected armoured vehi-
cles, the Paramount
Mbombe also made its debut
at AAD 2010. Named after a
legendary African warrior,
Mbombe is a 6 x 6 infantry
combat vehicle with an
unusually low profile, due to
its flat honeycomb hull bot-
tom (replacing the normal
vee-shape). It can be
equipped with a 12.7-mm
machine gun or 30-mm can-

China’s CPMIEC showed scale models of many guided missile
types, including this CM-802AKG air-to-ground cruise missile,
developed from the ship-to-ship C802A, which has a range of
180 km. (Armada/RB)

Denel’s Mechem division unveiled the Casspir Mk IV, the latest
version of the mine-protected APC series of which over 2500
have so far been built. It has improved protection and a new
drive train. (Armada/RB)

tional sporting javelin, is
claimed to be the leader of
the emerging array of laser
spot-homing 70-mm rocket
projectiles. An all-new
design aimed at a Turkish
Army requirement to arm its
attack helicopters, the Cirit
has almost completed devel-
opment and is expected to
enter series production by
the end of 2010. Although it
can use standard 70-mm
pods, it was shown in new

but a radio link allows it to be
fired against targets masked
by terrain. Omtas has a tan-
dem warhead and can be
used in a direct- or top-
attack mode. It has a range of
between 200 and 4000
metres. 

Ground Vehicles
In the first wave of arms pur-
chases, the South African
Army failed to have its old

The vehicle-mounted Thales
Defence Systems Scorpion
automated 60/81/82-mm
mortar system is under
development for the South
African Army. It can
provide precision fire
within 15 seconds.
(Armada/RB)

eral full-scale vessels were
available for inspection at
Cape Town’s V&A Water-
front. These included the
South African Navy’s Ama-
tola (F145) and Spioenkoep
(F147) Valour class frigates,
the Brazilian Navy’s Niteroi
(F40) frigate, and the Indian
Navy’s Mysore (D60) Delhi
class destroyer and Ganga
(F22) Godavar class and
Russian-built Tabar (F44)
Talwar class frigates. a

Six naval vessels were on show at Cape Town’s V&A
Waterfront, including the Brazilian Navy’s 3700-tonne
F40/Niteroi (on the left) and the Indian Navy’s 3500-tonne
Russian-built F44/Tabar. (Armada/RB)

The Denel Dynamics
Umbani-LR is the
second stage of
Umbani (Lightning)
development, using a
wing kit to improve
maximum range from
40 to 120 km. The
third (Umbani-ER)
stage will add a jet
engine.
(Armada/RB)



onto the ground, but a series
of steel legs are released to
turn the grenade upright,
upon which point a small
charge throws it up to a height
of 1.5 to two metres, where
the main charge detonates.
The body is moulded with
pre-formed fragments and is
designed to ensure that most
fragments are directed down-
wards to maximise fragment
density and thereby increase
hit probability, but safety for
the thrower is also increased
since a minimum portion of
the fragments will be random-
ly thrown around. Moreover,
the fragments are relatively
big and their shape ensures a
quick braking due to aerody-
namic resistance. This allows
them to be effective against
targets protected by kevlar at
four meters while at 30
metres they would eventually
generate only minor injuries.
Qualification is expected for
next March with first serial
deliveries within late 2011.

Airburst Hand
Grenades
The increasing frequency of
operations in urban terrain
has shown the limitation of
currently available hand
grenades, with blast grenades
having low incapacitating
radii in open areas while frag-
mentation grenades have
safety distances of more than
30 metres (with most frag-
ments spreading into the
ground or in the air). Rhein-
metall identified the air burst
grenade as the ideal solution
to increase blast grenade
incapacitation range, provide
a safety radius of less than 30
metres, to bring the maximum
amount of fragments onto the
target and hit targets over
barricades and walls. Rhein-
metall Defence WM Arges is
thus developing an airburst
hand grenade under a devel-
opment contract from the
Swedish FMV. When
launched the grenade falls

footage here illustrates
www.armada.ch/brahmos, the
Block 2 can also be ship
launched and has two modes,
one for anti-ship and the
other for land target attacks –
the latter requiring a higher-
resolution seeker and satnav
updates (GPS or Glonass).
Turning to the air-launched
version, Dr. Pillai indicated
that most missile adaptation
work was completed and
ready for trials. Modifications
here include reduced booster
size and improved stabilisa-
tion. Work on the launcher
aircraft is underway, including
fire control system and stiff-
ening of both fuselage and
hardpoints. Airborne launch
tests are expected to com-
mence in 2012. The conven-
tionally launched anti-ship
Block 1, for its part, has been
in service with the Indian
Navy since 2005.

Brahmos Hits
Block 2+ Mark
Brahmos boss, Dr. Sivathanu
Pillai, has recently disclosed
to Armada International’s
Editor-in-Chief that the
Block 2+ iteration of the
Brahmos missile was to be
introduced in early 2011. The
Block 2+ has been developed
to provide the vertically
launched version of the mis-
sile with a steep-dive attack
capability. The Block 2, which
was introduced in the Indian
Army in 2009, is vertically
launched from a twelve-
wheel Tatra-based vehicle
built in India under licence
and uses nose side-thrusters
to tilt the missile in the
required direction after
launch (the guidance system,
command post, C4I and fire
control systems are also Indi-
an developments). As the
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T he Royal Navy Fleet UUV (Unmanned Underwater
Vehicle) team and the British Ministry of Defence have
shown marked interest in the latest demonstration from

Atlas Elektronik’s Seaotter Mk II and Vision600 Synthetic
Aperture Sonar (SAS). The Seaotter Mk II Autonomous
Underwater Vehicle (AUV) recently conducted more than
ten hours of underwater survey runs, mapping various seabed
features with the Vision600 SAS, which provides one-inch
resolution across a 200-metre-wide swath. Atlas Elektronik
UK and the German Atlas Elektronik worked together to
develop the Vision SAS system, which was designed for low
power consumption use onboard AUVs. The Vision SAS 
can also be directly interfaced with the underwater drone’s
Marpos positioning
system. Installation of
the Vision600 onto
the Seaotter Mk II
took two weeks from
beginning to final
acceptance test and
marked the Seaotter
as the third different
underwater drone to
carry the Vision600
system.

Seaotter Mk II & Vision600 Mated

Stick It 
To ‘em
Reconrobotics has recently
released its Recon Scout
Searchstick pole, a 52-cm-
long retractable staff that
extends to 183 cm and onto
which any two-wheeled
Recon Scout reconnaissance
robot may be attached, there-
by converting the robot/staff
combination into a pole-cam-
era. The robot sends live
video to a hand-held control
unit, providing the team/sol-
dier with enhanced situation-
al awareness. The Searchstick
can also be used to quietly
place a recon robot onto a
windowsill, into a room or
onto any high area to provide
a view or to search for any
threats. The system is particu-
larly useful for providing
visual access into walled com-
pounds, rooftops, attics, tun-
nels and crawl spaces. The
Recon Scout robots are
equipped with infrared opti-
cal systems.
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Hull Mine from
Italy
SEI from Italy presented its
new MN110 Piovra (Octopus)
hull mine at the 2010 Euro-
naval exhibition near Paris.
The device can be affixed with
magnets or sucking cups (in
case of plastic-based ships or
boats), but a rope that is paid
out of the case enables the
diver to secure the mine to a
shaft should need be. Alterna-
tively, a small explosive nail
shooter (held in hand in this
picture) is also provided to
silently hammer a securing
point into any metallic plate.
The cord seen on the right
enables several mines to be

connected and ‘talk’ to each
other, so that when several
mines are used, the diver can
set the timer on the last affixed
mine which will activate the
others. The mine, which con-
tains six kilos of insensitive
PBXN-109, is entirely tamper
proof (it will simply explode
and set off the others if any
attempt is made to remove it)
and can only be de-activated
by the operator, presumably
via an electronic device, but
SEI would of course not
expand on this matter. The
buoyancy of the mine can be
adjusted with small weights to
match water density and ease
the diver’s task whilst swim-
ming towards the target.
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New Weapon
from Dynamit
Dynamit Nobel is currently
finishing the development
phase of a new rocket launch-
er, which will answer the
requirements of current oper-
ations. Company products
started from the anti-tank
role with the Panzerfaust 3,
improved to remain effective
against armour and diversi-
fied in the bunker-buster role
with the Bunkerfaust. Subse-
quent developments have led
to the RGW90 family, with a
Heat/Hesh version and an
anti-structure munition ver-
sion. The latest add-on to the
RGW90 family is the Effector
90, which will be usable in
impact mode against lightly-
hardened targets, in airburst
mode against unprotected

troops and in delay mode
against bunkers. The weapon,
which will have an overall
weight of less than ten kilos
with sight, will have a frag-
ment/blast warhead, a pro-
grammable fuze and a sus-
tainer rocket motor that will
burn for over six seconds to
maintain the flight speed as
constant as possible at around
200 metre/sec which, accord-
ing to Dynamit Nobel design-
ers, minimises drifting from
cross-winds. The warhead will
generate about 3400 frag-
ments, the maximum range of
the weapon is 1200 metres.
The x5.5 sight is equipped
with a 1550-nm Class 1 laser
rangefinder. Smoke, illumina-
tion and practice/irritant
rounds are also planned. Pro-
duction is expected to begin
in 2014.

Coolwall-cooled
SFF Chassis
Curtiss-Wright Controls
Electronic Systems has
released a rugged, six-slot, 3U
OpenVPX (or seven-slot 3U
CompactPCI) conduction-
cooled chassis that was
designed for harsh military
environments. The SFF-6
Small Form Factor Chassis is
the latest member of the com-
pany’s Hybricon framily of
advanced Cots solutions and
features the proprietary
Coolwall thermal technology
to capitalise on size, weight,
power and cost-constrained
embedded applications,
according to the company.

Talon LD Fired
In October 2010, Flir Sys-
tems completed a test firing
of the new Talon LD (Laser
Designator), a nine-inch
(228-mm) operational tur-
ret for a US Department of
Defense customer. During
the testing, which lasted
three days and nights, the
designator was fired at var-
ious Nato-standard target
arrays at specified dis-
tances. A Hellfire semi-
active laser seeker was used
to confirm pulse repetition
frequency code data points.
The design allows for unre-
stricted laser firing with
high ambient temperatures
without the requirement
for cooling fans within the
turret. The 18-kg turret can
carry up to seven payloads,
which include the new
diode-pumped LD module,
an EMCCD low-light tacti-
cal laser rangefinder, an
eye-safe laser rangefinder
and a laser illuminator/
pointer.

Military Cert
for A330 MRTT
In October, Airbus Military
reported it had received
military certification of its
A330 Multi Role Tanker
Transport aircraft from the
Spanish Instituto Nacional
de Tecnologia Aerospacial.
This was the final hurdle
for first delivery to the
Royal Australian Air
Force, which should have
been completed by the
time these lines are printed.
This certification confirms
the A330 MRTT as the only
new-generation tanker-
transport on the interna-
tional market. The certifi-
cation covers the design
and operation of all mili-
tary systems added to the
basic design, with special
attention given to the hose
and drogue and the Airbus
Military-designed Aerial 
Refuelling Boom System.

1000 Litening
Pods Sold 
Rafael Advanced Defense
Systems marked the sale of
the 1000th Litening, an elec-
tro-optical targeting and nav-
igation pod used by combat
aircraft in Israel, Germany
and other countries. In 1996 a
Northrop Grumman and
Rafael team was awarded the
ATP-SE contract to begin
building the systems. Thus far,
Litening pods have been pur-
chased by 26 countries and
have logged more than one
million flight hours. Rafael
suggests that its Litening pods
constitute more than 50% of
all pods in use worldwide.
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having the weapon make the
noise of closing the bolt first
(and giving away one’s loca-
tion). The only problem with a
closed bolt system is that it
tends to overheat rather
quickly. To alleviate this prob-
lem, FNH has incorporated a
thermal actuator which, when
the heat rises, transforms the
weapon to an open-bolt sys-
tem until it cools (avoiding a
‘cook-off’), when it automati-
cally reverts to closed-bolt
action. The actuator kicks in
between 210 and 240 rounds

New Sawfly 
Revision Eyewear has introduced
its completely redesigned Sawfly
Military Eyewear System with a
new frame, comms-compatible
arms, a new comfortable nosepiece,
an extended lens and a new reten-
tion system. Lens changing is now
quicker and the undercarriage  of
the leaner, longer, over-moulded
arms provides shock absorption
without comprimising on a tight fit.
The extended lens provides greater
lateral coverages for full side-
impact protection whilst retaining
airflow and anti-fog performance.

The Inside Scoop

New MMI for
Thales Radios
In November 2010 Thales had
introduced the Watcher, a
new wrist-worn, radio remote
control that provides a uni-
versal Man Machine Inter-
face which improves a sol-
dier’s situational awareness
by allowing any kind of com-
muniction whilst on the move.
The Watcher connects to the
Thales Skyf@st, PR4G and
F@stnet, St@rmille, Flexnet
and the F@stnet-twin SDR
(shown) through Bluetooth
up to ten metres distant.

Comfortable Armour
The Lightweight Assault System
(Lwas) from TYR Tactical (a sub-
sidiary of Armorworks) is a new,
state-of-the-art, soft armour system
that fits standard Sapi and Esapi
plates in releasable or fixed-style
carriers and was designed with FR-
rated spacer mesh with raised com-
fort pads for a less-tiring load car-
riage and increased ballistic stability.
The vest includes an exterior cum-
merbund that was designed as a low-
profile exoskeleton platform to take
some or all of the weight off the
wearer’s shoulders. The standard
system includes both a two-column
and four-column pal adapter set that
have spacer mesh on the body side to
reduce friction, with options includ-
ing ballistic groin, lower abdomen,
lower back, collar, bicep and other
area-protective elements. 

It’s HAMR 
Time!
Reviewed by Armada editors
at the AUSA defence exhibi-
tion in October, the (possibly)
new member of FN Herstal’s
Scar family, the Heat Adap-
tive Modular Rifle (Hamr)
16, is currently in the concept
demonstrator phase for a US
Marine Corps requirement
for a closed-bolt weapon for
urban warfare. Having a
closed bolt weapon allows the
first round to be fired without

of continuous firing – or with-
out giving the weapon time to
cool. The user can manually
override the system and begin
operations in an open-bolt
configuration if the situation
warrants. Around ten pre-
production Hamr 16 units
have been built thus far, with
the weapon keeping around
60% commonality with the
original Scar family design,
although the Hamr 16 has an
oversized (diameter) barrel
to help with heat dissipation
during continued use. 

Another Tiger
On the Streets
MDT Armor, in conjunction
with Textron Systems and
Arotech, has developed a
mine-protected, all-terrain
combat vehicle called the
Tiger. For the design, MDT
leveraged its experience with
its famous David vehicles
which are in use with the
Israel Defense Force. The
Tiger is based on an off-the-
shelf Dodge Ram platform
(for easy maintenance at
commercial facilities) with its
wheelbase shortened from
3.65 metres to 3.22, the rear
suspension leaf system
dropped for a four-link coil
spring assembly and 508 mm
(20-inch) tyres added. This
configuration, the company
says, provides for a more com-

fortable ride. The vehicle is
powered by a Cummins 350-
hp turbo diesel. Its interior is
an enclosed armoured cap-
sule dropped onto the chassis
– this allows for completely
flat floor space and vertical
walls (see photo), which give
more room and, again, com-
fort. MDT officials told
Armada that the interior was
built for roominess and driver
view-ability, with a one-piece
windshield that has no
obstructions. Targeted for the
paramilitary market, the
Tiger was built on an easily-
replaceable chassis. GVW
options range from 8.8 tonnes
to 10.4 and a three-tonne pay-
load capacity is standard. Gun
ports in all four directions
(which allow small arms oper-
ations) and a roof-mounted
turret are optional.
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Next Issue (February/March 2011): 4 February, Advertising: 7 January

Compendium
Light Armoured Vehicles

Due to the nature of the theatres in which
they currently operate, light armoured vehi-
cles are no longer so light, but are the mod-
ern equivalent of what used to be called the
‘Jeeps’. This all-new massive study will
review recent technical developments in this
field and will include a comprehensive four-
page fold-out table.

Artillery on Wheels

Artillery vehicle progress has made it possi-
ble for relatively light 6 x 6 trucks to move
the formidable weapons that are 155-mm
howitzers on open roads and then immedi-
ately off-road to their final shooting point
and move out of there as soon as the salvo
has been fired. The article will examine the
various interesting options on offer.

Drone Update

The regular unmanned aircraft news review,
which catches up with the latest develop-
ments of this fast-moving discipline.

Trainer Aircraft

Somehow overshadowed by the more glam-
orous fighter aircraft they are supposed to
lead one to fly; trainer aircraft yet represent
a very important market and are gaining the
technological sophistication that allows a
number of countries to step into the higher
levels of air superiority.

Show Report – AUSA

AUSA is the showcase for the latest Ameri-
can market-focused land-based equipment
and Armada was there to report on the lat-
est developments.

Submarine Design

The secret war is on, the East-West subma-
rine suppliers variety, that is. New genera-
tions of underwater systems allow an
increasing number of nations to enter the
select club of submarine operators.

Body Cooling

Rising body temperatures and the corollary
de-hydration are parameters that simply put
a man out of combat. Actions in Iraq and
Afghanistan have generated interesting
solutions.

Mobile Air Defence

Defending convoys, advanced bases or
strategic assets is the job of mobile air-
defence units as they can rapidly be called
upon and put into operation.

A400M Flight Tests
Well Underway
On 20 October 2010 the three
A400M Grizzly prototypes
had logged a total of more
than 672 flight hours in 200
flights and 315 take-offs and
landings. MSN1 and MSN2
are both heavy flight test
instrumentation aircraft
(Heavy FTI), while the MSN3
is a medium FTI. MSN4 is
also tagged as an FTI and,
during Armada’s visit to Air-
bus Military, could be seen on
the Seville plant tarmac
where it was being loaded
with hydraulics and fuel for
the first time – its first flight
being planned before year-
end. Tests allowed to open the
full flight envelope and to

establish a preliminary VMC
(Velocity of Minimum Con-
trol). Handling and perform-
ance tests with artificial ice
shapes installed are under-
way: 1.5-inch-thick shapes are
being installed on surfaces
equipped with de-icing sys-
tems, while three-inch shapes
are installed on non de-iced
parts. Preliminary VMU
(Take-off speed) tests have
been carried out, while flutter
flights up to Mach 0.7 gave
good results. More tests are
soon to resume. Priority was
given to the flight and
ground-loading campaign in
order to clear the structure of
MSN7, which will be the first
delivered Grizzly. Before
year-end MSN3 will start
parachute dropping tests

while cold weather trials are
planned for February. Trials
on unprepared runways have
been carried out, protection
kits for antennas and front
landing gear are being devel-
oped, with true tests on
unprepared runways being
scheduled for spring 2011,

when the final certification
phase will also begin. Later,
on 4 November, the pro-
gramme reached another
milestone when Grizzly Three
preformed a first paratroop
launch, near Toulouse. This
involved six men. The Grizzly
can carry 116 troops. 
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