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MODERN ISRAELI TANKS AND INFANTRY CARRIERS 1985–2004

THE BACKGROUND SITUATION

The 1973 Yom Kippur War taught the Israel Defence Force (IDF) that its tanks and infantry carriers were vulnerable to man-portable anti-tank weapons. By the end of the war the wastelands of Sinai and the basalt-strewn fields of the Golan Heights were littered with the carcasses of damaged or destroyed Israeli armoured vehicles.

The infantry weapons that wreaked such havoc carried high explosive anti-tank (HEAT) warheads. These warheads use shaped charges, consisting of a copper-lined cone pre-formed inside an explosive cylinder. When it hits a target, the HEAT round explodes, instantly squeezing the copper lining into a thin, high energy linear jet. The jet moves forward as fast as 8km/second, cutting through steel, destroying a target and killing its crew.

The IDF learned from the Yom Kippur conflict. By the 1982 Lebanon war, it had equipped its tanks with bolt-on blocks of Blazer explosive reactive armour (ERA), specifically designed to defeat HEAT charges. Blazer utilises a thin layer of insensitive explosive material sandwiched at an oblique angle, within two steel plates. When initiated by the impact of a HEAT round, the explosive within a Blazer block detonates, blasting the metal plates of the ERA sandwich into the path of the round’s cutting jet as it begins to form. This disrupts the coherence of the jet, greatly reducing its destructive power before it reaches the tank’s main armour. In the 1982 war, Blazer was able to defeat the HEAT warheads then used in anti-tank missiles and some tank shells. Consequently Israeli tanks were well protected against infantry anti-tank weapons such as the rocket-propelled grenade (RPG). However, Blazer was only a partial solution. It could not defeat the kinetic energy (KE) rounds fired by tank cannon. These use dart-shaped penetrators made up of heavy metals such as tungsten or depleted uranium. The penetrators move at enormous velocity and can carve through tank armour even when supplemented with Blazer.
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This Magach 6B is fitted with late 1980s vintage Super Blazer explosive reactive armour tiles. Second generation Blazer had an improved performance when compared with that used in the 1982 Lebanon war, but remained relatively ineffective against KE rounds. (IMI)
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An IDF M113 APC, photographed in 2000. This example has been fitted with shields to protect the heads and upper torsos of the vehicle’s commander and passengers against small arms fire. The APC remains vulnerable to RPGs and other light anti-tank weapons.

In the 1982 conflict Israeli armoured personnel carriers (APCs), then mainly the M113 type, remained hopelessly at risk from light anti-tank weapons. First generation Blazer had two characteristics which made it unsuitable for infantry carriers. Firstly, it was too heavy. Secondly, when Blazer modules were detonated, there was considerable back-blast. The thin armored shell of a typical APC couldn’t withstand this without damage.

Other than the overwhelming need to develop a survivable infantry carrier, several distinct but interrelated problems troubled the IDF’s Armoured Corps.

•   The lack of a robust combat engineer vehicle. The IDF’s difficulties in the 1982 war were compounded by the lack of a survivable combat engineer vehicle, capable of clearing away field fortifications and minefields. Stalled armoured columns cost lives.

•   The need to introduce a heavily armoured vehicle suitable for low intensity conflict (LIC). From the late 1980s onwards, the IDF faced determined guerrilla attacks from Hezbollah and other organisations. Once again infantry carriers such as the M113 proved particularly vulnerable.

•   The Israelis were increasingly aware that their tank fleet was verging on obsolescence and that, in particular, levels of protection were inadequate. With the exception of the indigenous Merkava, most Israeli tanks dated back to the 1960s. As the Israelis could not build enough Merkavas to replace all their obsolescent tanks, ways had to be found to improve the survivability of the older machines.


INFANTRY AND ENGINEER VEHICLES

Short term solution – updating the M113

Around 5,900 M113s are in IDF service. For the foreseeable future, they will remain the IDF’s baseline infantry carrier. Although available, reliable and relatively cheap, the M113 is vulnerable to weapons such as the ubiquitous RPG. The RPG is found amongst regular armies and insurgent forces all over the Middle East and is an easily portable, cheap killing tool. Typically an RPG can cut through 350mm of rolled homogeneous armour (RHA).

Modern light anti-tank weapons like the RPG are also becoming increasingly sophisticated. They now often carry tandem warheads capable of defeating ERA. When the first explosive charge detonates, it blasts away ERA bricks; the second pierces the tank’s main armour. A typical new generation warhead is fitted to the RPG 7VR; it can strip explosive reactive armour from a tank’s hull and then pierce 600mm RHA. Even the earlier RPGs hopelessly overmatch the protective aluminium armour of Israel’s M113 infantry carriers, which is only 44mm at its thickest.

Faced with such formidable opposition, the M113 rapidly gained the reputation in Israeli service, of being a mobile field crematorium.

In the wake of the 1982 Lebanon war and the casualties inflicted on its mechanised infantry by RPGs, the IDF re-evaluated the expected role and actual performance of its infantry carriers. The Israelis concluded that an APC, by virtue of its function, is exposed to greater risk than a tank. A tank can dominate an objective by fire at a distance, whilst an infantry carrier must traverse a fire zone in order to deliver its infantry onto that same objective. Given their extreme sensitivity to casualties, the Israelis wanted a heavy APC – an assault carrier – that could traverse the fire zone, with a chance of survival at least as good as that of an MBT. No such vehicle was available. It would require designing from scratch.

In the interim, desperate efforts were made to improve the survivability of the M113. Perforated steel mesh armour screens, known as Toga, were fitted to the flanks and front of some Israeli M113s. These screens, fitted some 250mm away from the baseline aluminium shell of the M113, act as a type of stand-off armour. Toga offers some protection against small arms’ fire and pieces of shrapnel. These fragment when they impact on the mesh. The 250mm distance between the mesh screen and the main armour allows the fragments space to tumble and yaw. This diminishes their penetrating power, before they hit the M113’s hull. Without Toga an M113’s baseline armour can stop 7.62mm rifle calibre rounds. For a cost in weight of around 800 kg, an M113 with Toga can defeat 14.5mm armour-piercing, heavy machine-gun rounds.
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Toga perforated steel mesh plates have been fitted to this Israeli M113. This type of stand-off armour offers improved protection against machine-gun fire and RPGs. The photo was taken in the mid-1990s by Sean Curtis, from the UNIFIL position within Lebanon known as the ‘Black Hole’.
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The ultimate M113 armour upgrade, the Classical, circa 1997. Lightweight explosive reactive armour tiles offer protection against HEAT warheads. The roof-mounted ‘birdcage’ protects exposed crewmen against small arms fire. (Rafael)

Toga also acts as a partial defence against RPG-type anti-tank weapons by making their warheads explode prematurely. If the weapon’s HEAT jet does manage to penetrate a Toga-equipped M113, then its cone-shaped killing zone is narrowed from approximately 110 degrees to 30 degrees around the axis of entry. This does increase survivability, but is scant comfort to those crewmen or passengers who may have been sitting in the wrong seats at the wrong time.

Israel’s most comprehensive armour upgrade of the M113 series involved the fitting of lightweight explosive reactive armour. The new explosive reactive armour used on the M113 is a hybrid using two separate sandwiches. The first sandwich is made up of a layer of thin explosive within steel plates. The second sandwich is made up of an inert elastomer filling held between a second set of steel plates. In combination, the new arrays can defeat RPG warheads and similar threats. However, because of expense, the resultant machine, known as the Classical, has only been built in limited numbers.

Alternatives to the M113

As a possible alternative to the M113, the Israeli armament company Rafael modified a Bradley infantry fighting vehicle (IFV). They removed the Bradley’s complex and bulky turret, replacing it with a relatively simple overhead weapon system (OWS). Rafael then added extensive appliqué armour modules. Although removing the turret saved weight, the burden of the appliqué armour modules proved too much for the machine’s suspension.
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A Nagmashot carrier manned by Israeli combat engineers. The photo is dated to the mid-1980s. The machine retains the original Centurion side skirts. Note the clumsy minefield shoes mounted on the flanks of the crew compartment. (IDF)


Israeli Armour Developments

All the add-on armour that the Israelis have developed offers improved protection and reduced weight when compared with steel rolled homogeneous armour (RHA). The Israelis refer to four generations of armour that they have introduced to supplement RHA. The exact mark of appliqué armour fitted to a vehicle can be discovered by examining a series of small discs attached to the armour modules. The discs are about 5cm in diameter and have embossed upon them a number of vertical lines to indicate the generation of appliqué armour used. Two lines indicates second generation armour, three lines third generation, etc.

The first generation explosive reactive armour, known as Blazer, evolved through at least two types with modified configuration and improved composition.

The second generation armour is made up of layers of different material, probably incorporating ceramics, elastomers and aluminium in combination. This generation of passive armour is characterised by heavy bolts and rivets seen on its surface. Third generation armour is made up of high-performance passive laminates. It has a relatively smooth surface. Fourth generation armour may incorporate some integral reactive layers, sandwiched between thicker layers of passive armour. In this type of hybrid, each type of armour enhances the effectiveness of the other.



As there was no vehicle in service anywhere which matched Israeli requirements, they were forced to develop their own design for a heavy infantry carrier. The ideal solution would have been to base the new carrier on the front-engined Merkava MBT. In fact not long after the Merkava 1 entered into service, a platoon of the new tanks were rebuilt as experimental heavy APCs. The Merkava-based carriers were even given an unofficial designation – Nammer. Nammer is the Hebrew word for Tiger, but in this case is an acronym made by putting together the two words Nagmash (carrier) and Merkava (chariot). Expense and the need to prioritise Merkava hulls for use as tanks halted the project.

Subsequently, the Israelis produced a series of stop-gap Centurion-based carriers, for use by infantry and combat engineers. The IDF removed turrets from some of its obsolescent Centurion MBTs, then used the space to build new fighting compartments with a boxy, angular superstructure. Such conversions are often referred to as ‘Kangaroo carriers’ after their Second World War predecessors. The first IDF Centurion Kangaroo, known as the Nagmashot, appeared in the early 1980s. The Nagmashot lacked a rear exit. As a result, its six-man infantry squad had to disembark over the side of the machine’s hull. This had too many tactical disadvantages, and the machine was used mainly by combat engineers rather than infantry formations.

The Achzarit Infantry Assault Carrier

A better solution to finding a heavy, survivable APC was found in IDF storage depots where, since 1967, the Israelis had held many hundreds of captured T-54 and T-55 tanks. They were to form the basis of the Achzarit heavy assault carrier. NIMDA, the manufacturers of the Achzarit, started development work in the early 1980s. The service trials commenced in 1989.

The Achzarit is low slung, with a height of 2 metres. The turret of the parent vehicle, a T-54/55 tank, is first removed and a new fighting compartment is created. This is done by building up the hull sides and providing overhead protection for the crew. The engine is replaced and re-mounted transversely. When viewed from behind, the new power pack is at the left rear of the vehicle. The transverse mounting allows space for a narrow passenger corridor beside the engine, leading from the fighting compartment to a hydraulically powered clamshell rear exit and ramp. A disadvantage of this design is that when the clamshell door is raised, it indicates to an enemy that troops are about to disembark.

The rear exit of the Achzarit is situated over the transmission. This means that there is a slight upwards incline when you exit the machine. In practice this is not really noticeable and infantry alight from the Achzarit surprisingly rapidly. The long exit ramp has a non-slip, ridged surface which allows the soldiers to maintain a sure footing as they leave the vehicles.

Three crewmen are seated at the front of the machine. When viewed from the rear, from left to right, they comprise the driver, commander and gunner. Whilst the driver and gunner
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The Puma Combat Engineer Vehicle
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The Nagmachon and Nakpadon
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