
October 2007 ◆	9

I
n the immediate aftermath of 
the US-led invasion of Iraq 
in 2003 a team from the US 
Army’s Program Executive 
Office Soldier interviewed 

hundreds of soldiers about the 
performance of their weapons during 
the conflict. The comments about the 

venerable .50 calibre M2 Heavy Barrel 
(M2HB) heavy machine gun (HMG) 
were succinct: “The M2 50 cal still 
receives great praise. It performed 
exceptionally well in this harsh 
environment.” Lieutenant Colonel Al 
Kelly, who commanded an infantry 
battalion of the 172nd Stryker Brigade 

Combat Team during operations in 
Iraq in 2006, told the National Defense 
Industrial Association 2007 Munitions 
Executive Summit that the “shock 
and impact of the [.50 calibre] round 
decides any contest”. It is a view 
endorsed by other armies: “The 50 
cal is like music,” said Lieutenant 

The primary self-defence weapon for most US vehicles deployed in the war on terrorism is 
either a .50 calibre heavy machine gun or a 40mm automatic grenade launcher and the proliferation 

of protected patrol vehicles has ensured a growing market for these weapons. Proven designs 
are now being joined by new products integrating weapons, fire control systems 

and ammunition into lighter, more lethal packages.

HEAVY HITTERS
HEAVY MACHINE GUNS AND GRENADE LAUNCHERS

Ian Kemp

A GAU-21 mounted on the ramp of a CH-53.
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Colonel Mark Golsack, commanding 
officer of the British Army’s Infantry 
Battle School. “It sets the rhythm for 
the battle.” 

THE M2
The .50 calibre Browning HMG 

was developed in the aftermath of the 
First World War as a primary weapon 
for aircraft but the US Army adopted 
the weapon for a variety of ground-
based applications in the 1930s and 
the hard-hitting design became 
legendary in the Second World War. 
It is testimony to the weapon’s simple, 
rugged design, and the lethality of its 
ammunition, that  the M2 is on the 
way to a century of service. The M2HB 
weighs 38.2 kg, the M3 tripod another 
20 kg and a can of 100 rounds 16 kg. 

It has a maximum effective range of 
2,000 yards (1,830 m) The weapon 
has a rate of fire of 450-600 rounds 
and the US Army teaches that it has 
a maximum effective range of 2,000 
yards (1,830 m) against area targets 
and 1,640 yards (1,500 m) when fired 
single shot against point targets. 

The M2HB is produced in the 
USA by General Dynamics Armament 
and Technical Products (GDATP), 
Belgium’s FN Herstal and Manroy 
Engineering of the UK. Each company 
produces weapons with quick change 
barrels (QCB).  In the two years 
following July 2004 GDATP received 
six contracts totalling $87.7 million 
from the US Army covering the 
production of 1,677 M2HBs, 11,000 
barrels, 90 M2HB Machine Gun 

Overhaul Kits and other components. 
Each overall kit contains components 
to enable the Anniston Army Depot 
in Alabama to refurbish 100 weapons. 
The service awarded the GDATP a $26 
million contract in July 2007 while 
the US Marine Corps ordered 1,226 
weapons in October 2006 and another 
470 the following June. 

The US Army’s Product Manager 
(PM) Soldier Weapons has funded the 
development of the M2HB (Enhanced), 
designated the M2E2, which GDATP 
can supply as a conversion kit for 
existing M2HBs or as a new build 
weapon. Upgrades include a quick 
change barrel, fixed headspacing 
and timing to reduce safety concerns 
associated with barrel changes, a 
flash suppressor to improve use with 

.50 M2HB mounted on riverine patrol craft. (PHOTO: US Navy)
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A Mk19 mounted on a Humvee. Remote weapons stations should reduce the gunners exposure.

night vision goggles and a Picatinny 
mounting rail. 

FN Herstal produces the M2HB 
QCB for ground applications and the 
pintle-mounted M3M for use in air, 
land and naval platforms. In January 
2004 FN Herstal received a sole source 
contract from the US Navy to supply 
the M3M, under the designation 
GAU-21, for use in USN and USMC 
helicopters including the MV-22 
Osprey tiltrotor and has since received 
production orders for almost 1,000 
weapons. The system consists of the 
weapon, the Medium Pintle Head or 
soft mount, and the cradle to integrate 
the weapon into the aircraft. The rate 
of fire is increased to 1,100 rpm for the 
airborne role.

GRENADE LAUNCHERS
Perhaps the only similar weapons 

that rivals the ‘Ma Deuce’ in the 
affections of US war fighters is the Mk 
19 Mod 3 40mm automatic grenade 
launcher (AGL). Colonel Kelly told 
the munitions summit that the rate 
of fire and accuracy of the Mk 19 are 

excellent and that it is the weapon 
of choice for clearing rooftops. The 
US Navy funded the development of 
the Mk 19 in the mid-1960s to arm its 
patrol boats operating in the rivers of 
South Vietnam but the weapon was 
quickly adopted by the US Army 
and US Marine Corps for a variety 
of ground roles. GDATP has built 
almost 35,000 Mk 19 Mod 3 systems, 
the current production standard, for 
some 30 customers since 1984.  The 
army bought 1,243 weapons in Fiscal 
Year 2006 (FY06), 502 in FY07 and has 
requested funding to buy another 970 
in FY08. 

The air-cooled, belt-fed, blowback-
operated Mk 19 Mod 3 weighs 35.3 kg, 
the standard M3 tripod weighs 20 kg 
and a box of 32 rounds adds another 
20 kg. Standard rounds in US service 
include the M383 high explosive 
antipersonnel round, the M430 high-
explosive dual-purpose (HEDP) round 
which can penetrate 50 mm of rolled 
homogenous armour at 2,200 m and 
the M918 flash-bang practice round. 
The Mk 19 Mod 3 has a maximum 

effective range of 1,500 m against 
point targets and 2,200 m against 
area targets. The 40 mm M1001 
High Velocity Canister Cartridge, 
introduced in 2001, is optimised for 
the anti-personnel role; it dispenses a 
cone of 113 flechettes which penetrate 
body armour to a maximum range of 
100 metres.

The extensive use made of the Mk 
19 in the War on Terror can be judged 
by the almost $40 million contract 
which Rheinmetall Waffe Munition 
received from Marine Corps Systems 
Command to supply 1,496,000 40mm 
Mk 281 Mod 0 practice cartridges by 
September 2008. Upon impact with 
the ground, the cartridges expell a 
non-toxic orange dye that is visible 
at least to 1,200m in normal daylight 
conditions and a chemiluminescent 
insert that is visible by the eye up to 
500m in darkness and further using of 
night vision goggles. 

Both the Mk 19 Mod 3 and the 
M2HB provide intimidating defensive 
firepower at static bases but in the 
offensive role are usually left on 
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vehicles to maintain mobility.  For 
example, the army mounts either the 
Mk 19 or the M2HB as the primary 
armament on the AM General High 
Mobility Multipurpose Wheeled 
Vehicle, the Textron Marine & Land 
Systems M1117 Guardian Armored 
Security Vehicle and the General 
Dynamics Land Systems - Canada 
Stryker Infantry Mobility Vehicle. 
Such applications resolve the major 
difficultly associated with both HMGs 
and AGLs: the weight of the weapon 
and its ammunition. 

Kongsberg Defence & Aerospace 
signed a $1.4 billion framework 
agreement with the US Army in August 
for the delivery of up to 6,500 Protector 
Remote Weapon Stations for the 

Common Remotely Operated Weapon 
Station (CROWS) 2 programme over 
the next five years. The CROWS 2 
is derived from Kongsberg’s M151 
Protector which is mounted on the 
Stryker. Among other platforms, 
the new contract will cover the new 
Mine Resistant Ambush Protected 
vehicles, being supplied by various 
manufacturers. The ammunition 
box for the CROWS can hold 500 
rounds of .50 calibre ammunition 
or 96 40mm rounds. According to 
Kongsberg officials the Protector is so 
accurate that a gunner typically only 
need to fire a few rounds to destroy 
or neutralise a target thus reducing 
ammunition consumption as well as 
the risk of collateral damage. Colonel 

Kelly stated the M151 “increases first 
round hit immensely”.

DoD customers are funding 
lightweight alternatives to both 
weapons. The CG-40 Striker is 
the result of an effort launched by 
GDATP in the late 1980s to develop a 
lightweight 40mm AGL to compliment 
its Mk 19. GDATP is responsible 
for overall systems integration and 
production of the weapon while 
Raytheon produces the fire control 
system (FCS) and Norway’s Nammo 
produces the ammunition. The 
US Special Operations Command 
(USSOCOM) selected the Striker for 
its Advanced Lightweight Grenade 
Launcher (ALGL) to replace the 
Mk 19 Mod 3 in select units. Type 

Man packing the .50 is not to be taken lightly, and is a severe limitation on the weapons employment. (PHOTO: USMC) 
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classified as the Mk 47 Mod 0 the 
new weapons entered USSOCOM 
service in 2004 and that year GDATP 
received a production contract for up 
1,000 weapons. Under the terms of a 
five-year Indefinite Delivery Indefinite 
Quantity contract from USSOCOM 
awarded in June 2006 GDATP has 
now received delivery orders worth 
$46.3 million.  

ALGL performance requirements 
were demanding: the complete system 
had to weigh less than 100 lb (45.36 
kg) when manpacked; operators had 
to be able to prepare vehicle-mounted 

ALGLs to fire in the ground role within 
three minutes; the weapon had to have 
a maximum effective range of 1,500 
m against point targets and 2,000 m 
against area targets; and, gunners 
had to hit 80 percent of targets within 
300 to 1,000 m using a standard 32-
round ammunition box within two 
minutes. GDATP adopted a systems 
approach to meet the requirement. 
The FCS is based on the General 
Dynamics Canada Lightweight Video 
Sight which incorporates an eye-safe 
laser range finder (LRF), a Gen III 
image intensifier and a head up x 3 

magnification flat screen on which 
the gunner views the sight picture. 
The LRF measures the range to the 
target to an accuracy of 1 m or less 
and this information is used by the 
FCS to calculate a fire solution and 
programme each round in the chamber 
before it is fired.   

Nammo developed the Mk 
285 Mod 0 prefragmented, pre-
programmable high explosive (PPHE) 
air burst mention (ABM) to maximise 
the weapon’s effectiveness against 
targets in defilade. The round can be 
programmed for point detonation or to 

The Heckler Koch GMG mounted on a tripod. (PHOTO: William Owen)
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explode above or beside a target such 
as enemy in trenches, on rooftops, 
in buildings or around corners. A 
prefragmented sleeve surrounds a 
40g HE payload and 1,450 steel balls 
which are sprayed in a 5 m arc from 
the point of detonation. The Mk 285 
round incorporates an electronic self-
destruct function to eliminate any 
residual hazards from unexploded 
ammunition. In September 2006, 
following type classification of the 
round, the US Naval Surface Warfare 
Center Crane Division awarded 
Nammo an $8.45 million contract 
for 39,776 rounds to be delivered by 
November 2007. The objective 40mm 
Airburst Family also includes the 
improved M430 HEDP round and a 
Programmable Training Round which 
provides a visible airburst signature. 

Nammo leveraged its work on the 
Striker project to develop the Improved 
High-Velocity (IHV) upgrade for the 
American Ordnance M430A1 round. 
The upgraded round is fitted the Mk 
438 electronic programmable fuze 
used in the Mk 285 for use with the Mk 
47 and is available with a mechanical 
point-detonating/self-destruct fuze so 
that it can be fired from most other 40 
mm AGLs. The upgrade also features 
improved penetration capability, 
the NICO Pyrotechnik propulsion 
unit used in the Mk 285, insensitive 
munition explosive and a self-destruct 
function.

The USSOCOM launched the 
evaluation of an Improved Crew 
Served Weapons Mount in Fiscal 
Year 2006 under the DoD’s Foreign 
Comparative Test programme and 
in late 2006 awarded Vinghøg AS of 
Norway an $8.4 million firm-fixed-
price, indefinite-delivery/ indefinite-
quantity contract for its Softmount 
for an extended evaluation. Intended 
primarily for use with the Mk 47, the 
mount will also be used with the M2 
heavy and M240 7.62 mm medium 
machine guns. 

THE FUTURE
Under US Army funding GDATP 

was working on the modular Advanced 
Crew-Served Weapon intended to 

provide ‘two modern weapons for 
virtually the cost of one’; the 25mm 
XM307 was to replace the Mk 19 Mod 
3 while the .50 calibre XM312 would 
replace the M2 series. However, the 
project has been restructured since 
the selection of the XM307 as the 
Common Close Support Weapon to 
arm Future Combat Systems vehicles 
and commonality with the XM312 is 
no longer a requirement. The complete 
XM312 is less than half the weight of 
the M2HB, 59.5 lb in comparison 
with 128 lb enabling the system to 
be manpacked over a much greater 
distance by a two-man team although 
the carriage of ammunition remains a 
planning consideration. The XM312 
has fewer than half the parts of the 
M2HB, 93 versus 244.  The XM312 is 
fitted with a modified M145 Machine 
Gun Optic with a .50 calibre reticle 
and a backup iron sight. The XM312 
fires all .50 calibre ammunition types. 

In July 2007 Alliant Techsystems 
announced that it had successfully 
test fired the newest member of its 
successful Bushmaster Chain Gun 
family, the Lightweight 25mm (LW25) 
which is intended as an alternative 
to the M2HB, Mk 19 and the XM307/
XM312. The LW25 is designed for 
remote and manned operation on 

a variety of platforms from ground 
vehicles to helicopters and naval 
vessels. A dual feed system enables 
the gunner to quickly switch between 
lethal and non-lethal ammunition. 
Besides firing ATK’s LW25 ammunition 
the LW25 can also fire the current 
GDATP XM307 25mm ammunition 
family. The LW25 can be converted to 
the .50 cal Bushmaster configuration. 

The German Army is fielding the 
Heckler and Koch 40mm Grenade 
Machine Gun to its infantry units 
and has selected the system as the 
primary self-defence weapon for 
its new Krauss-Maffei Wegmann 
Fennek 4 x 4 reconnaissance vehicles 
and ARTEC Boxer 8 x 8 multirole 
armoured vehicles. The German small 
arms manufacturer began developing 
a lighter alternative to the Mk 19 
Mod 3 as a private venture in the 
early 1990s. The complete weapon 
weighs 75.5 kg with a box of 32 rounds 
fitted with the gun weighing 28.8 kg, 
the Vinghogs tripod 10.7 kg and the 
Vinghogs Softmount 8.6 kg. Targets 
out to 500 m can be engaged using 
folding iron sights and the customer 
can fit a variety of sights to achieve 
the maximum range of 2,200 m. A 
light GMG variant weighing 51.9 kg, 
a reduction of 23 per cent compared to 

Redback is the latest iteration of Metal Storm technology.
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the standard weapon, is also available. 
Weight reduction measures include 
using a simpler tripod without the 
Softmount, removing the bracket for 
mounting the ammunition box and not 
fitting a muzzle attachment. 

A newly developed FCS which 
can be used with the GMG, and other 
AGLs, heavy machine guns and anti-
tank weapons, is the Vingmate which 
Vinghøg unveiled at Eurosatory 2006. 
The Vingmate enables a gunner to 
fire the first round through a 1 x 1 m 
window at a range of 400 m.   

Export customers for the GMG 
include the Portuguese and Greek 
armies, the USSOCOM and more 
recently the UK Ministry of Defence 
which bought the GMG to meet an 
urgent operational requirement in late 
2006 for a medium direct fire support 
weapon with a range of 2,000 m. The 
£4.3 million contract included 44 GMGs 
most of which are deployed with UK 
forces in Afghanistan and Iraq where 
they are usually mounted on Land 
Rover Weapons Mount Installation Kit 
(WMIK) 4 x 4 light utility vehicles. The 
MoD plans to award a further contract 
for approximately 250 weapons to meet 
the requirement for a Fire Support 
Weapon to enable  British Army and 
Royal Marines rifle companies to 
provide suppressive fire beyond the 
1,100m effective range of the 7.62mm 
General Purpose Machine Gun.  The 
army plans to field a ‘Manoeuvre 
Support Mobility Platform’ within 
light infantry battalions to carry these 
and other support weapons and their 
ammunition.  

Singapore Technologies Kinetics 
(STK) offers two 40 mm weapons: the  
40AGL, introduced in 1990, and the 
Super LightWeight Automatic Grenade 
Launcher (SLWAGL) introduced in 
2001. More than 2,000 40AGLs have 
been bought by the Singapore Armed 
Forces and more than 20 export 
customers. In SAF service the 40AGL is 
mounted in combination with the STK 
50MG heavy machine gun in the STK 
40/50 Cupola weapon system which 
is installed on an unspecified number 
of M113 and STK 40/50 armoured 
personnel carriers. In designing the 

SLWAGL the objective of STK is to 
keep the weapon’s weight to about 
19 kg, or about half the weight of 
conventional AGLs. Small quantities 
of prototype weapons have been sold 
to a ‘few’ countries, including Sweden, 
for evaluation purposes. 

STK also produces a family of 
high velocity grenades including 
the 40 mm Air Bursting Munition 
System (ABMS) developed in 
collaboration with Oerlikon Contraves 
of Switzerland which produces the 
Programmable Time-Based Fuse using 
technology derived from its 35 mm 
AHEAD (Advanced Hit Efficiency 
And Destruction) ABM system. The 
ABMS consists of the S418 40 mm 
ABM, a muzzle mounted Ammuntion 
Programmer and a Fire Control System, 
which can be used with STK’s own 
weapons and also as an upgrade for the 
Mk 19 Mod 3 and other AGLs. The FCS 
consists of an optical module, a laser 
range finder and a ballistic computer 
which determines the optimum point 
of detonation for the S418 round which 
disperses 400 prefragmented pellets in 
a forward arc.  

REDBACK
STK is collaborating with 

Australian companies Metal Storm 
and Electro Optic Systems (EOS) in the 

development of the unique Redback 
Lightweight Remotely Operated 
Weapon System. The heart of the 
system is Metal Storm’s electronic 
detonation concept which enables 
the Redback to fire individual rounds, 
controlled bursts or a full 16 round load 
in only a fraction of a second without 
mechanical parts. In the Redback 
application four barrels, each with 
four stacked projectiles, are grouped 
on a mount with a sensor and FCS 
similar to that which EOS developed 
for the US Army’s Common Remotely 
Operated Weapons System. Metal 
Storm and STK are collaborating in 
the development of a 40 mm family, 
which includes HE, enhanced 
blast, airburst and less-than-lethal 
munitions. Redback could be mount 
in a fixed location as an area denial 
weapon or on vehicles for use as a 
convoy defence weapon or to provide 
area suppression. As the Redback 
is able to track targets and slew at 
speeds of up to 700 degrees/second 
potentially the system could be further 
developed to intercept multiple rocket 
propelled grenades. The complete 
Redback system was successfully test 
fired in Singapore in June 2007 and in 
August the US Naval Surface Warfare 
Center, Dahlgren Division purchased 
an example for evaluation. 

Striker entered service with USSOCOM in 2004.


