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The tradition of all-wheel-drive vehicles from Mercedes-Benz

· The foundations for all-wheel-drive technology 
are elaborated in 1903

· The 1907 ‘Dernburg’ vehicle makes its appearance – 
with all-wheel steering

· Today: wide range of models in all vehicle classes

Stuttgart – The first all-wheel-drive car for everyday use was built by Daimler-Motoren-Gesellschaft (DMG) in 1907. The ‘Dernburg-Wagen’ even featured all-wheel steering. It was named after the then Secretary of State of the Colonial Office, Bernhard Dernburg, who clocked up a high mileage in the vehicle in Africa in 1908. 

The all-wheel-drive history of the company actually began slightly earlier, in 1903, when Paul Daimler laid the foundations for this technology with his first initial design. The first all-wheel-drive vehicle appeared in 1904; it was quickly followed by others. Since then, the watchword has been that all-wheel drive is the best technology when it comes to traction and safe, assured progress. Over the decades it has been successfully used in all kinds of Mercedes-Benz vehicles, both passenger cars and commercial vehicles, and from vans to heavy-duty trucks. Some of these models, for example the G-Class or the Unimog, have gained a legendary worldwide reputation, and are to be found virtually everywhere on earth. All-wheel drive also scores heavily in day-to-day driving on normal roads, however, as the Mercedes-Benz saloons with 4MATIC demonstrate.


All-wheel-drive vehicles by 
Daimler-Motoren-Gesellschaft

· The all-wheel-drive history of Daimler AG begins in 1903

· Commercial vehicles are the main beneficiaries of 
all-wheel drive

· Experience with the first four-wheel drive commercial vehicles lead to the ‘Dernburg-Wagen’ in 1907

The all-wheel-drive history of Daimler AG began around the turn of the century. During his time as Technical Manager of the Austrian Daimler-Motoren-Gesellschaft in Vienna-Neustadt, Paul Daimler had already ‘produced the basis of a four-wheel-drive design in 1903,’ as the publication Illustrierte Zeitung reported in issue 3846 in 1917. As is often the case with technical developments, it was the military that provided the initial impetus. The first such vehicle to be designed was an all-wheel drive armoured reconnaissance vehicle, which was tested successfully in 1905 before being delivered to the Austrian army. Powered by an 8.5-litre, four-cylinder engine developing 50 hp (37 kW) at 1000 rpm, it had a ground clearance of 335 millimetres and an indicated climbing ability of 18 per cent. 

1905/06 saw production of armoured vehicles with all-wheel drive. ‘The vehicles were equipped with a 30 hp engine, and as trials demonstrated, these were capable of overcoming considerable gradients, even over rough ground and when fully laden,’ wrote the Illustrierte Zeitung. ‘They are also capable of moving at considerable speed over different types of terrain.’ In addition to four-wheel drive, the vehicles were fitted with a cable winch to haul themselves over obstacles. 

After these first vehicles, the Prussian army purchased two all-wheel-drive trucks from DMG for suitability trials in 1907. These were powered by a model F 6 six-cylinder engine developing 70 hp (51 kW) at 820 rpm from a displacement of 12.7 litres. These vehicles particularly proved their worth in comparison with rear-wheel-drive equivalents during a Berlin–Glatz–Berlin test run, and reports show that gradients or unfavourable road surfaces presented no problem. The claimed climbing ability was 25 per cent unladen and 12 per cent with two trailers. The iron wheels (with wooden spokes) tended to distort after prolonged use, however. Despite these predominantly positive results these early all-wheel-drive vehicles did not remain with the military, probably because the amy authorities were still wedded to horse-drawn wagons; the two trucks were sold to Krupp AG. But in subsequent years all-wheel-drive vehicles for special purposes became gradually established with the military in the form of tractor units, dropsiders or ambulances.

On the basis of this know-how, DMG built the ‘Dernburg’ in 1907, an all-wheel-drive car with all-wheel steering. Commercial vehicles with four driven wheels were also produced for use in the colonies. There was a tractor unit destined for Portuguese South Africa in 1908, for example, which possessed an extremely good climbing ability of 45 per cent when unladen, and still managed 20 per cent when laden. 


The ‘Dernburg-Wagen’ 
· The 1907 vehicle: Not only all-wheel drive but also all-wheel steering

· A highly sophisticated design by Paul Daimler

· Used in colonial German South-West Africa, now Namibia

When placing its production order at the beginning of the last century, the German Colonial Office knew precisely what it was entitled to expect from Daimler-Motoren-Gesellschaft (DMG): a reliable vehicle that would withstand long journeys on unmade roads without complaint, while offering the flexibility that the motor vehicle had already amply demonstrated by the beginning of the last century. The engineer Paul Daimler, son of the company’s founder, was chiefly responsible for the design of the new vehicle, which was finally built as a one-off at the factory in Berlin-Marienfelde in 1907. This all-wheel-drive vehicle was based on a DMG commercial vehicle chassis, and had a wheelbase of four metres with a track width of 1.42 metres. The ground clearance of 32 centimetres was not unusually high for the time, as almost all vehicles were often used on heavily rutted unmetalled roads. In 1908 the publication Allgemeine Automobil-Zeitung (AAZ) said the following about Daimler’s design: ‘All significant road obstacles can be overcome by the robust front and rear axles, and the particularly vulnerable lower section of the gearbox housing is protected by a strong steel guard between the pressed frame cross-members, which is resistant enough to allow grounding of the entire frame.’ 

The vehicle came on the market for a price of 34,750 Marks. It was fitted with a touring car body having two seats on the chauffeur’s bench and four seats in the rear. Only the rear passengers had doors, and large steps were provided to overcome the entry height of around one meter. Extending almost to the front end and mounted on eight poles, a sunshade prevented the driver from being dazzled even when the sun was low. A luggage rack was mounted on the back for cases or spare tyres, with a further, large luggage rack on the roof protected by a tarpaulin. Awnings were affixed below the roof on both sides; these could be lowered to enclose the body and protect the occupants from wind, weather, and sand. ‘To be sure, this Mercedes is not remarkable for its light and elegant construction; on the outside, too, the evidence of power and endurance is unmistakable,’ wrote the AAZ, however: ‘The overall impression of the vehicle has not suffered as a result of the special requirements.’ 
With a length of around 4.90 metres and a height of a good 2.70 metres including the roof structure, the majestic vehicle weighed around 3.6 tonnes when fully equipped with all the items specified by the Colonial Office, such as a particularly heavy-duty clutch, petrol and coolant reserves for tropical conditions, replacement parts and tools. 

Despite this, the four-cylinder engine performed manfully, delivering a very respectable output of 35 hp (26 kW) from a displacement of about 6.8 litres at 800 rpm – allowing a maximum speed of around 40 km/h on level tarmac. In view of the intended operating conditions, however, a more important factor was its climbing ability of 25 per cent made possible by the all-wheel drive.

The vehicle featured permanent all-wheel drive, the engine delivering its power to the four wheels via a sophisticated mechanical system. A shaft connected it to the centrally installed gearbox, which had four forward gears and one reverse gear. From there prop shafts transferred the torque to the front and rear axle differentials, which in turn used bevel gears to split and transfer it to the wheels.

Designer Paul Daimler took special precautions to keep airborne sand out of the drive components. Many of the joints were packed with lubricating grease to keep sand at bay and prevent rapid wear, but the front axle proved to be a real challenge at first: owing to the expected heavy impacts and fine airborne sand, it was not possible to use conventional protection for the bevel gears on the wheels, a telescopic system that followed steering movements. Instead Daimler shrouded the vulnerable components with a robust, cylindrical sleeve. But since this solution limited the maximum steering angle to just 23 degrees, the vehicle was also equipped with steered wheels at the rear to achieve a reasonable turning circle. The rear wheels were also encapsulated as a protection against airborne sand. One positive side-effect was that front and rear axle components, including the differentials, wheels and brakes, were of identical construction, which considerably simplified supply of replacement parts.

The solid steel wheels also served to protect the mechanical components and drum brakes against soiling; wheels with wooden (and more rarely steel) spokes were usual at the time, however, these would have let sand into the drive components. Moreover, spoked wheels would have made it practically impossible for the vehicle to free itself after sinking into the sand. The steel wheels were shod with size 930 x 125 pneumatic tyres, another unusual feature as solid rubber tyres were still in widespread use at that time. Presumably Paul Daimler made this choice to assist the robust leaf springs in their work in view of the vehicle’s weight. Not unusually for the time, only the rear tyres carried a tread while the front tyres had a smooth surface. The tyre valve was located on the inside of the wheel so it was not so exposed to damage. 

The cooling system was specifically configured for the tropical climate, with a larger cooling surface, a larger cooling mantle around the cylinders and more coolant – the circuit contained 140 litres in total. In addition to the radiator at the front end, a second radiator was mounted on the front bulkhead, enclosing it in horseshoe fashion and extending its honeycomb structure into the slipstream. Both radiators were connected via two side-mounted water reservoirs, and the heated water had to pass through all the lines and tanks before flowing around the cylinders again. ‘Even in deep sand at only 8 km/h, the cooling system performed admirably during a one-hour endurance test,’ the AAZ reported. 

In late March/early April 1908 the colonial vehicle was subjected to a thorough, 1677-kilometre trial in Germany. The route ran from Berlin-Marienfelde to Stuttgart-Untertürkheim and back. Untertürkheim was reached during the morning of the fourth day, and four days after that the car was back in Marienfelde. The route included off-road sections, too, so as to test the all-wheel drive. ‘A turn in a deeply ploughed field with a gradient of five to ten per cent was negotiated impeccably,’ a Colonial Office report stated. ‘Near Wittenberg the vehicle was driven into a sandpit, in which it sank well up to its axles in the sand, but from which it managed to free itself with ease despite gradients of 20 and 21 per cent.’ In the Thuringian Forest ‘a hill approximately 150 metres high was climbed on stony, twisting, narrow roads with gradients of up to 20 per cent without difficulty. Even the steering, which was inherently cumbersome as a result of the four-wheel drive, proved itself.’ The Colonial Office’s test report was positive. 

In May 1908, the vehicle was shipped to Swakopmund in Africa on board the ‘Kedive’. The Secretary of State at the German Colonial Office, Bernhard Dernburg (1865-1937) received it for his personal disposal in German South-West Africa one month later. His task was to coordinate and improve relations between Germany and the colonies. As a result of his travels the all-wheel-drive vehicle was nicknamed the ‘Dernburg-Wagen’ many years later. At the same time, these trips served as a general test of the motor vehicle as a means of transport in the colony, and to this purpose the all-wheel-drive ‘Dernburg’ was accompanied at least some of the time by other, rear-wheel-drive vehicles from Benz and Daimler, namely a seven-seater, largely armoured car from Benz and three trucks from Daimler.

The author of a travel report from that time described a journey with the Dernburg as follows: ‘The 600-kilometre trip from Keetmanshoop via Berseba to Gibeon and then from Maltahöhe, Rehoboth to Windhoek was made in a journey time of four days without accident. This is an enormous time-saving, since for the same journey an accomplished rider takes twelve days on horseback […].’ And the official was even able to use a mobile communication aid, too: ‘When [the vehicle] was carrying Secretary of State Dernburg, it also carried a field telephone that could be tapped into telegraph wires anywhere along the route.’ 
Following this trip, the car was made available on a permanent basis as a means of transport for the police in German South-West Africa. A precise log was also kept, showing for instance that by the beginning of 1910 the vehicle had covered around 10,000 kilometres.

The car’s driver, who also doubled as its mechanic, was sent by Daimler-Motoren-Gesellschaft along with the vehicle – common practice at the time. And since it belonged to the police, without further ado driver Paul Ritter was made a policeman. Following Dernburg's departure, Ritter remained in the country to look after the car, repeatedly returning to Marienfelde to acquire the required spare parts, as well as the repair and maintenance skills to go with them. 

The details known about the ‘Dernburg’ all point to the engineering ability of Paul Daimler, who tailored the car’s design precisely to its intended application. Every single feature was thought through, so that the vehicle made no compromises with regard to its chief purpose – driving over difficult terrain. 

Despite this, the journeys undertaken with the car did not always go as smoothly as those involved would have liked. This was because excessive weight, due in large measure to the Colonial Office’s special requirements, meant the pneumatic tyres were subjected to a lot of punishment. As a result, particularly in view of the significant off-road driving required, tyres lasted only a comparatively short time – 36 tyres and 27 inner tubes were used up in the aforementioned 10,000 kilometres covered by early 1910. Experiments with solid rubber tyres proved unsuccessful, since they were soon destroyed by the forces acting on the wheels. 

The all-wheel drive, by contrast, proved its worth particularly on sand, on which the car made better progress than the accompanying rear-wheel-drive trucks. Despite this, after a detailed inspection a police colonel submitted a recommendation to have the car converted to pure rear-wheel drive: the numerous components of the all-wheel drive system made it complicated and time-consuming to maintain and repair. This conversion apparently did subsequently take place, but precise details have not survived. There are no records on how the car was used during the First World War. Thereafter, and following the end of German colonialism, all trace of the ‘Dernburg’ was lost – its fate remains unknown. Paul Ritter, its driver and mechanic, returned to Marienfelde in 1919 where he once more found employment with Daimler-Motoren-Gesellschaft.

All-wheel-drive vehicles – versatile helpers

· New all-wheel-drive vehicles of the DMG are produced for military and civilian uses

· Off-road driving, construction sites, trailer operations 
and for adverse weather conditions: the most important applications are soon identified

· Further tests with all-wheel steering

In the years after 1907, the development of all-wheel-drive commercial vehicles at DMG kept pace with that of rear-wheel-drive trucks. More and more powerful engines were a major aspect. The First World War greatly increased the demand for motorized vehicles – including all-wheel-drive versions – and in this field DMG cooperated with Krupp. 

DMG together with Krupp AG built a first all-wheel-drive volume production vehicle in the form of the KD1 artillery tractor from 1917. Conceived for a gross vehicle weight of 15 tonnes, 1129 units of the vehicle were produced in total and were used by the army mainly for transporting guns. Known as an ‘artillery tractor’, the vehicle was by far the best and most frequently used tractor unit by the German military. After the war it also went into civilian use, for example, as a chassis for armoured police vehicles.

The plant supplied this tractor unit to the army with a 100-hp engine (74 kW). From 1919, DMG changed the designation to ‘DZ’ (German: Daimler-Zugwagen) and offered a 70-hp variant (52 kW) for a 15.5-tonne towing weight, the 100-hp unit (74 kW) as before but now with a 27-tonne towing weight, as well as a 170-hp version (125 kW) for an overall towing weight of 45 tonnes.

When a large number of vehicles were made available for civilian use after the war, some of the all-wheel-drive models ended up on terrain where they were able to demonstrate their advantages to the full, namely construction sites. Since many locomotives had to be surrendered as war reparations, DMG began to build all-wheel-drive rail vehicles which were able to pull more than 100 tonnes at a specified speed of around 35 km/h.

Their excellent traction also enabled these all-wheel-drive vehicles to predominate in another area: they were fitted with snowploughs to keep the roads clear in winter. Accordingly all applications to which all-wheel-drive vehicles were particularly suited, and which were to give them a multitude of uses over the coming decades, were identified at an early stage.

All-wheel steering, which had already been tested in the Dernburg, is another issue the engineers picked up again after the war: in 1919 the Untertürkheim factory built a tractor unit with four-wheel steering, which was intended as an industrial tow-truck. Despite its advantages, particularly its outstanding manoeuvrability, this was never produced in series. 

All-wheel-drive vehicles by Benz & Cie.

· Vehicles for military and civilian use

· Dual steering for better manoeuvrability

Benz & Cie. were no exception to the boom enjoyed by all-wheel-drive vehicles in the first quarter of the 20th century. All-wheel-drive commercial vehicles are also produced in Gaggenau. During the First World War the plant developed an all-wheel-drive tractor unit. Although this never got beyond the prototype stage, the test vehicle built in 1920 served as a preliminary stage for subsequent armoured police vehicles.

The company’s first all-wheel-drive vehicle in 1920/21 was a model VRL all-terrain vehicle which was offered for use by the military. Eventually this one-off was sold off to the timber merchants Katz & Klump in Gernsbach, where it performed sterling service for 15 years. It had a ground clearance of 300 millimetres and a climbing ability of 35 per cent (laden), and was powered by an 8.1-litre four-cylinder engine developing 55 hp (40 kW) at 1000 rpm. These key technical data were shared by two model VRL all-wheel-drive four-tonners, which Benz produced in 1920.

In 1921 these were followed by a prototype of an armoured all-wheel-drive vehicle for the police force, which featured all-wheel steering for better manoeuvrability; 25 of these were ordered and delivered prior to 1924.

Traction on the move: Daimler-Benz AG

· Four, six and eight driven wheels

· Amphibious armoured vehicle with all-wheel drive

· Unit numbers gradually increase

In 1926, the expertise of Daimler-Motoren-Gesellschaft and Benz & Cie. was pooled in the newly-formed Daimler-Benz AG. This also affected the area of all-wheel-drive technology. In subsequent years it was mainly the military that ordered all-wheel-drive vehicles. One of the most interesting of these was an amphibious, armoured crew vehicle with eight wheels, all of them with independent suspension and drive. The overall weight was 9.5 tonnes. Design work on this vehicle known as the MTw 1 began in Untertürkheim in 1927, and two units were initially built by the Berlin-Marienfelde factory. This vehicle was designed to travel both forwards and backwards, being equipped with a range-change transmission with five gears for either direction. The four outer wheels were steered, and the vehicle was powered by an M 36 model six-cylinder engine with a displacement of 7.8 litres and an output of 100 hp (74 kW) at 2000 rpm. The indicated climbing ability was around 33 per cent, and the vehicle was able to cross trenches with a width of 1.5 metres. The maximum speed on land was 65 km/h, with an average cruising speed of 32 km/h. In water the MTw 1 was capable of 5 km/h thanks to a two-blade propeller, and was likewise steered by turning the wheels.

Over the years, various all-wheel-drive commercial vehicles were produced as variants of the relevant rear-wheel-drive trucks, for example the LG 4000 (in-house model designation LG 68) in 1937. This was Germany’s first six-wheel truck with all-wheel drive, and naturally it was a genuine all-terrain vehicle. It celebrated its debut at the 1935 International Automobile and Motorcycle Fair in Berlin. Following production of the first five units, which were built in Gaggenau, the factory in Berlin-Marienfelde produced a series of just under 80 vehicles. 

The major customer was the German Post Office, and other vehicles were sold to Greece, China, Argentina and South Africa. 

The LG 4000 had a four-speed transmission with a two-stage low-ratio transfer case and a reversing transmission, which provided a total of 8 forward and 8 reverse gears. The climbing ability on a dry road with good traction was a remarkable 50 per cent and 40 per cent off-road depending on the nature of the ground. The LG 4000 was powered by a model OM 67 six-cylinder diesel engine with a displacement of 7.4 litres and an output of 95 hp (70 kW) at 2000 rpm. At a later stage the OM 67/3 engine with 100 hp (74 kW) was also used. As an alternative, the vehicle was also supplied with a model M 68 six-cylinder petrol engine, which likewise generated 100 hp (74 kW).

Other highlights in the long succession of all-wheel-drive vehicles by Daimler-Benz include the L 1500 A (1.5-tonne class), the L 3000 A (three-tonne class) and the L 4500 A (4.5-tonne class), which were produced in relatively large numbers from 1940 – at the time of the Second World War these were of course mainly for military use. The L 1500 A, for example, had a 2.6-litre petrol engine with six cylinders and an output of 60 hp (44 kW) at 3000 rpm. The all-wheel-drive system featured selectable front-axle drive, while the four-speed transmission had an additional reduction gear for low ratios and thus for off-road applications. Its climbing ability at the rated payload was 45 per cent. The L 1500 A was supplied as an open crew vehicle or with a box or ambulance body. The production volume confirmed its well-conceived design, as 4,900 units were built in total. 

Other vehicles with off-road capability

· Continuous design development

· The G 4 as a high-prestige off-road vehicle

· Light, manoeuvrable vehicles included in the range

Already in 1926, engineers in the newly-create Daimler-Benz AG built a further vehicle into which flowed the know-how in construction of off-road capable vehicles. The G 1 (W 103 series) was produced in response to a competition announced by the Reichswehrministerium (Ministry of the German Realm Defence), which required a manoeuvrable vehicle for battlefield operations. Other companies taking part were Horch and Selve. While the G 1 was an off-road vehicle, it did not have all-wheel drive: there were three axles of which the two, twin-tyre rear axles were driven (6x4 drive principle). The competition was won by the Horch 8 – designed by Paul Daimler, who was that company’s Technical Director from 1923 to 1928. 

Daimler-Benz continued its development work, producing the G 3 (1928) and G 3a (1929) trucks as derivatives of the G 1, though with a considerably longer wheelbase than the G 1 (647 and 847 millimetres respectively between the front and first rear axle, depending on the version). The ground clearance was increased to 265 millimetres. Both G 3 vehicles likewise featured two driven rear axles (6x4), which were also equipped with differential locks. This gave them a very good off-road performance (climbing ability 25 per cent); however they were not all-wheel-drive vehicles. 
A prestigious off-road vehicle
1934 saw the introduction of the mighty, six-wheeled G 4 passenger vehicle (W 31 series), which was built at the Untertürkheim plant. It was initially conceived for hard military use, but with a kerb weight of around 3.7 tonnes it proved too heavy for this purpose. However, heads of state and high-ranking officers soon came to appreciate it as a highly prestigious off-roader. Power was transferred to the two rigid rear axles by a prop shaft, while two locking differentials ensured good off-road capabilities (climbing ability when fully laden: 43 per cent). A vacuum brake servo system was available as an option – no doubt a welcome addition in view of the vehicle’s weight. A total of 57 units in all engine variants were built prior to 1939. 

The first series (1934 to 1936) was powered by a model M 24, 5.0-litre eight-cylinder engine developing 100 hp (74 kW) at 3400 rpm. For the second series (1937 to 1938) the engine was enlarged to around 5.3 litres, with an output of 115 hp (85 kW), increasing to 110 hp (81 kW) and 5.4 litres in the third series. Although more would have been feasible, the G 4 was only certified for a maximum speed of 67 km/h owing to its great weight and the technical limitations of tyres at the time. The G 4 had an immense thirst, with a fuel consumption of 28 litres per 100 km on the road and 38 litres off-road. No wonder some vehicles were fitted with a 140-litre tank.

Only very few G 4s survived the turmoil of the Second World War – only three absolutely authentic examples are known to exist. One of these, built in 1939 and owned by the Spanish royal family, was sent to the Mercedes-Benz Classic Centre in Fellbach for partial restoration in 2001. The brief for this work was to overhaul all the technical features and restore them to full working order if necessary, but to leave the patina of this rare vehicle untouched. Its condition has been preserved. 

In the 1930s, Mercedes-Benz designed a number of all-wheel-drive vehicles, mainly for use by the German armed forces, although the customer ultimately decided otherwise. These included model 160 HM (W 133 II series) in 1935/36 and model 160 VL (1936, W 139). In 1935 the company also produced the 170 VG Kübelwagen (W 133 III series) with a selectable front-axle drive. In 1936 this was followed by the 170 VL (W 139) with permanent all-wheel drive as a precursor to the G 5 still equipped with a 1.7-litre engine. For greater manoeuvrability this also featured selectable four-wheel steering, which reduced the turning circle from eleven metres to seven metres. Roughly 100 vehicles of the two models together were delivered in total.

The Mercedes-Benz G 5

· Precursor to the privately owned off-road vehicle

· Wide range of vehicle bodies

· Four-wheel steering for a small turning circle

In technical terms the Mercedes-Benz G 5 (W 152 series, 1937 to 1941) was the successor to the 170 VL, being equipped with all-wheel drive and selectable all-wheel steering. Once again the military showed little interest, and in order to expose the G 5 to a wider public, the company presented it at the London Motor Show in October 1938 as a ‘colonial and hunting vehicle’. Three body versions were available ex factory: a military Kübelwagen body, a touring car with side windows and a folding tropical roof, and an all-purpose crew vehicle for the police, for instance. In addition, the vehicle was available ‘with any special-purpose body desired,’ to quote the original brochure of 1940. Power was provided by a four-cylinder engine with a displacement of 2.0 litres and an output of 45 hp (33 kW) at 3700 rpm. The all-wheel-drive system featured three differential locks. A rarity at the time, the transmission had five forward gears, first gear having a low ratio of 7.22:1 and being exclusively reserved for off-road operation. The handbrake acted on the prop shaft, while the suspension was fully independent all-round. Maximum speed of the G 5 was 85 km/h, with a proviso in the operating manual not to exceed 30 km/h when all-wheel steering was activated. 

Several of these vehicles saw use with the German mountain rescue services, some of them well after the end of the Second World War. In 1940 the rescue services praised the G 5 in the following terms: ‘We are firmly convinced that by virtue of its four-wheel drive and four-wheel steering, the G 5 is outstandingly suitable for use by the Alpine rescue services. The vehicles are particularly suitable for negotiating most of the roads and tracks in the foothills, and also otherwise impassable roads in the high Alps. This […] saves a great deal of time, which is always of benefit to the accident victim. […] There is no uphill gradient on the usual mountain roads and tracks that cannot be overcome by this vehicle. The only obstacles occur when the road becomes too narrow.’ 

Despite the wide range of variants and its technical perfection, the G 5 met with little success. 378 units were built in total. Nonetheless this model may be seen as the forerunner of the privately-owned off-road vehicle, so popular nowadays. However, it would be many years before Mercedes-Benz included all-wheel-drive passenger cars in its model range: 1979 saw the introduction of the G-Model, which has since become an outstanding success.

In a class of its own: the Mercedes-Benz G

· From indispensible crawler to luxury off-roader

· The G-Class is equal to even the most difficult terrain

· A monolithic classic on the market since 1979

The development of the Mercedes-Benz G-Model commenced in 1972, when a cooperation agreement was signed between 
Daimler-Benz and Steyr-Daimler-Puch in Graz, Austria. The decision to start series production of the G-Class was taken in 1975. At the same time it was decided to construct a new plant in Graz, where the vehicle has been built mainly by hand throughout its time in production. 

There were four model series in the G-Class. The 460 (from 1979 onwards), 461 (1991) and 463 (1989) series were produced in Graz, while the 462 series was assembled from CKD kits in Thessalonica, Greece, from 1991; these vehicles were exclusively intended for the military and police. A small number were also assembled from CKD kits at the Mercedes-Benz plant in Aksaray, Turkey.

Contrary to a widespread view, the G-Class was neither conceived as a military vehicle, nor as a passenger car: the designers initially had their eyes on the civilian commercial vehicle market. There was a change of direction during the concept phase, however, and the vehicle was designed for operation in extremely difficult terrain. The vehicle’s backbone was a box frame with enclosed side members and cross-members, ensuring exceptional flexural and torsional strength. The frame carried robust, rigid axles with large coil springs and a long spring travel – an advantage in off-road operations. With a climbing ability of up to 80 per cent, a tilt angle of up to 54 per cent, a 21-centimetre ground clearance and angles of approach and departure of 36 and 27 degrees respectively, the G-Class impeccably mastered even the most difficult off-road stretches. At the same time the chassis ensured safe and comfortable handling characteristics on the road. 

In terms of body design, the designers and engineers opted in favour of large surfaces, because these were cheaper to produce – particularly in view of the fact that production was also planned for countries of the Third World. At the time, however, the design came in for severe criticism for its simplicity. This is seen differently today: precisely because the appearance of the G-Class is characterized by its great practicality accompanied by a timeless design, it has secured its place in the car market as a straight-talking, uncompromising classic. 

Foundation of a separate company

A separate sales and production company – Geländefahrzeug-Gesellschaft mbH – was jointly set up in which Daimler-Benz and Steyr-Daimler-Puch each held a 50 per cent share. The vast majority of vehicles produced were to bear the Mercedes-Benz star on their radiator grille. In countries such as Austria, Switzerland and in Eastern Europe they were marketed under the Puch brand – a well-established name for off-road vehicles in Alpine countries. This only accounted for around 10 per cent of total production, however.

The chief designer of the G-Model was Erich Ledwinka, who had already gained a good reputation with the extremely robust, four-wheel-drive Haflinger all-terrain vehicle from Austria. Accordingly the new project was initially named H2, which stood for ‘Haflinger 2’. Since this name was too closely associated with Steyr-Daimler-Puch, the partners subsequently changed it to the simple but memorable ‘G’ for ‘Geländewagen’ (= off-road vehicle). At the time nobody could have predicted that this was an almost clairvoyant decision with respect to the current system of Mercedes-Benz model designations using just one letter. 

The first model, which was built of wood, was presented to management in 1973. The first prototype of metal construction, powered by a 2.3-litre petrol engine, was ready in September 1974. One year later this was followed by two further prototypes with short and long wheelbases. In 1978 a first prototype designed specifically for the military, with a fabric roof, a folding windscreen and removable doors was presented. At the time it was assumed that most of the vehicles would be equipped in this way; however the majority of customers opted for the closed version, the station wagon. 

A very large order in the mid-1970s provided a great incentive to develop the vehicle to series production maturity: the Shah of Persia ordered 20,000 units for his imperial army. As an irony of history, the new rulers cancelled this major order when they proclaimed the Islamic Republic of Iran in 1979 – in the very year that production of the G-Class commenced. 

The German armed forces were also slow to become customers. While they had been involved in the concept phase of the project at an early stage, with corresponding high hopes of a large order on the part of the factory, they decided to opt for the Volkswagen Iltis as the successor to the DKW Munga in 1976. It was only years later, when the Iltis needed to be replaced, that the German armed forces ordered the Mercedes-Benz G, there called Wolf.

Meanwhile other customers had also appeared during this early phase, including the Federal German Border Police, as well as the Argentinean and Norwegian armies. As was so often the case with all-wheel-drive vehicles, their capabilities were particularly appreciated by the military, who were initially the main buyers of the G-Class. Later on, civilian and military customers each accounted for around 50 per cent of sales. 

From the very first the vehicle could be ordered with special requests, as the Mercedes-Benz G had a very wide range of applications. The designers were therefore geared toward providing individualized equipment.

The French army also placed its trust in the capabilities of the G. Produced under license by Peugeot and named the P4, this vehicle had a number of its own features such as rectangular headlamps, different seats and a French engine. The front differential lock was also omitted.

World famous, too, were the vehicles built for Pope John Paul II, which came to represent the term ‘Popemobile’ par excellence. The Mercedes-Benz 230 G painted in mother-of-pearl accompanied Pope John Paul II on numerous journeys all over the world. Mercedes-Benz first made this vehicle available to the Pope for his visit to Germany in the late autumn of 1980 – initially as a loan. An outwardly almost identical 230 GE followed in 1982. A powerful air conditioning system in the rear ensured a comfortable temperature in the Holy Father’s compartment when the sun was shining, while in rainy weather and high humidity the system prevented the windows from misting over. Various spotlights were also installed in the sides, floor and roof of the compartment, so that direct and indirect illumination made him more easily visible when darkness fell.

Perfect division of tasks

Production of the current G-Class in Graz commenced on 1 February 1979. Daimler-Benz provided the entire drive train with its engine, transmission, axles, and steering, as well as the larger pressed components. Stamped and smaller pressed parts, as well as the transfer case, were produced by Steyr-Daimler-Puch. 

The range of G-models initially consisted of the 230 G (four-cylinder petrol engine, 66 kW/90 hp or 75 kW/102 hp), the 240 GD (four-cylinder diesel engine, 53 kW/72 hp) and the 300 GD (five-cylinder diesel engine, 59 kW/80 hp). In early 1980 these were followed by the 280 GE (six-cylinder petrol engine with fuel injection, 110 kW/150 hp) in the low-compression version. All versions featured a manual four-speed transmission and reduction gearing. 

The all-wheel drive with an additional cross-country ratio was able to be engaged and disengaged on the move, as were the 100-per-cent-locking differential locks on both rigid axles. The sophisticated suspension with trailing arms and transverse links, coil springs and shock absorbers made for excellent handling both on and off the road. Power steering was only available for the 300 GD and 280 GE as standard.

Civilian customers were able to order the G as a station wagon with a short or long wheelbase, or as a convertible with a short wheelbase. There was a choice of just five paint finishes: cream white, wheat yellow, colorado beige, carmine red and agave green. For the military there was also a long-wheelbase convertible with two or four doors. In November 1980, the range was extended with a closed box body and either a short or long wheelbase.

The first press release about the G-Class said: ‘The concept of this universal model series sets new standards in the expanding market for light off-road vehicles. The following development parameters have been realized: widest possible range of applications, the creation of a rationalized modular system using well-proven components already produced by Daimler-Benz, and ease of repair and servicing.’
The payload was generous at around 655 to 920 kilograms with a kerb weight of 1730 to 1959 kilograms (depending on version). The roof load was an impressive 200 kilograms.

The original intention to design the G as a commercial vehicle was shown by the list of optional extras, which included a lockable glove compartment, power steering, halogen headlamps or a clock. The two-spoke steering wheel and numerous switches had been directly adopted from the Mercedes-Benz commercial vehicle range. It was only the price of a well-equipped G-Model that almost clairvoyantly indicated the direction the G would one day take: it cost around as much as an S-Class. 

A growing number of civilian buyers

The G-Model was not only popular with the military and as a commercial vehicle, as a growing number of private customers also came to appreciate this robust off-roader. They expected more comfort from such a car, however, and this was provided with the first model upgrade at the end of 1980. A hardtop became available for the short-wheelbase convertible, to make the vehicle more suitable in winter. The 280 GE and 300 GD were optionally available with a four-speed automatic transmission. In addition now among other things an air conditioning system, a Webasto booster heater and Recaro sports seats are available. And at last the range of available colours was expanded and now included metallic paint finishes.

Mercedes-Benz did not neglect professional off-road drivers during this model upgrade, however. They were now able to specify a cable winch, rifle racks, 30-litre auxiliary tanks in the rear wings, a tropical roof for hot climates, a wash-wipe system for the rear door, bench seats positioned lengthwise along the load area and protective headlamp grilles. It was also possible to order a power take-off to drive external equipment such as a generator or hydraulic pump.

There was also another change: from December 1981, all the closed variants were equipped with a single rear door, with twin doors available as an optional extra. The exact opposite had been the case hitherto, so the order intake clearly reflected the majority opinion and influenced the specification. 

By 1 August 1981 Daimler-Benz AG was officially the manufacturer of the G-Model, though it continued to be commissioned from Steyr-Daimler-Puch in Graz. 

In 1982, the 230 GE replaced the 230 G. The new model had a fuel-injected petrol engine (92 kW/125 hp), and for just a few markets the 230 G still remained available until 1986 before being replaced by the 230 GE. The 280 GE remained in the line-up, initially with a slightly increased engine output (114 kW/155 hp), which was subsequently reduced to 110 kW (150 hp) to cater for unleaded fuel. At the same time the vehicles were upgraded with new features, which included a smaller, four-spoke steering wheel, controls and seats adopted from the Mercedes-Benz saloons and wide-base tyres on light-alloy wheels, which were accommodated within widened wheel arches. 

The image of this robust Mercedes-Benz off-roader was enhanced by sporting successes. In 1982, for instance, Jacky Ickx and Claude Brasseur achieved second place in the Paris – Dakar Rally in a 280 GE, while Jean-Pierre Jaussaud took third place in another 280 GE. One year later Ickx and Brasseur won the Rally, the body of their 280 GE having been optimized in the wind tunnel and made lighter than the series production version thanks to the use of a number of aluminium parts. The engine output had been increased to 162 kW (220 hp). In subsequent years the off-roader enjoyed a succession of further sporting accolades. 
In 1983, the volume of military orders declined significantly, which meant that the civilian market gained in importance. The company responded to this trend with four more metallic paint finishes, a five-speed transmission for the 280 GE and 300 GD, a four-speed automatic transmission for the 230 GE, illuminated switches and improved seat adjustments. Safety was enhanced with an eight-inch brake servo unit. The next model upgrade came two years later. New features included a rev counter and differential locks on both axles. Central locking became available as an option, while the carpets, roof liner and dashboard were also improved. The short-wheelbase convertible was given a folding roof rather than a simple tarpaulin. At the same time, insufficient demand led to the demise of the van version with a short wheelbase.

In 1986, power-assisted steering finally became standard equipment for all models, and could even be retrofitted at the normal extra cost. The fourth model upgrade in 1987 further extended the range of standard equipment, while adding new optional extras such as an automatic aerial, a double, retractable luggage cover, and power windows. 

The 460 series was phased out in 1991, while the plant in Graz prepared to change production over to the more up-to-date 461 series, launched in 1992. This was aimed at all those customers who attached importance to the technical attributes of the G-Class, and for whom the interior needed to be professional rather than overly domestic – the military, surveyors, foresters, landscape gardeners, adventurers, etc. The series comprised the 230 GE (90 kW/122 hp) and 290 GD models as naturally aspirated diesels (70 kW/95 hp). The 250 GD (69 kW/94 hp) continued in production in the 461 series, but only in the military version. In contrast to the 463 series with permanent four-wheel drive, the 461 featured selectable four-wheel drive with differential locks at the rear axle; these were available as an optional extra at the front. Other standard features were a five-speed manual transmission and a 96-litre fuel tank.

Comfort-enhancing features were initially omitted from the 
461 series, e.g. power windows or delayed interior lighting, however these became available later. Instead the list of optional equipment continued to include items such as a power take-off and a manual throttle. And for expeditions there was a ‘rough terrain package for export overseas countries’, which included a spare wheel in the interior, a fuel filler pipe suitable for refuelling from a canister and a base plate for the vehicle jack. A ‘grass-fire protection feature’ was also on offer for those who might need it. 

The 461 series was available in three wheelbases and seven body variants. This offered an immense number of permutations, so vehicles could easily be configured for highly specific purposes. Customers simply ordered exactly what they needed. 

In 1996, the 230 GE was phased out for the German market, leaving only the 290 GD. A driver airbag was available at extra cost. In 1997, cruise control and power windows became optionally available. In 1998 the 290 GD Turbodiesel (88 kW/120 hp) replaced the 290 GD, featuring additionally air conditioning, seats from the 463 series and the four-speed automatic transmission. The 461 series was eventually discontinued in 2002. 

The G-Class, 463 series

In early 1987, the godfathers of the G-model began to think about designing a model series with a higher specification, and this was named the 463 model series. This move was necessary, as the now very important civilian market was demanding the anti-lock braking system (ABS) and airbags, which required an extensive redesign. Moreover, fewer and fewer civilian customers were smitten by the rustic charm of a simple hunting cabin on wheels – more comfort and luxury was needed. For now, in 1989, the tenth production anniversary was marked by a special edition of the 230 GE with particularly luxurious appointments. Around 75,000 G-models had been produced to date.

From 1989, the G-Class came under the aegis of the Mercedes-Benz Passenger Car Division. This was noticeable in the new 463 series, which celebrated its debut at the International Motor Show in Frankfurt/Main in September: it was designed along the lines of upper medium-class passenger cars, with appointments very similar to the Mercedes-Benz saloons. The dashboard design was adopted from the 124 series, while exotic wood trim and comfortable seats were standard equipment. There was a choice of upholsteries, including leather, and various interior colours for a coordinated look. There was no longer any painted metal to be seen in the interior, and seating comfort was also improved in the rear. The 460 series remained in the range for customers who still preferred a rather plainer appearance. 

The major characteristics of the 463 series were as follows: the front end featured a plastic radiator grille painted in the exterior colour, painted headlamp surrounds and a new bumper with integral fog lamps. The rear lights were larger, with a fog lamp and reversing lights integrated into the rear bumper. The exhaust pipe emerged on the left side, in front of the rear wheel, and the fuel filler pipe was also on the side rather than at the rear.

‘The model upgrade and modification year have transformed this diamond into a priceless gem,’ said Jürgen Hubbert, the DaimlerChrysler Board member responsible for the Mercedes-Benz Passenger Car Division at the time. ‘We have polished and refined it, but we have not changed the essential nature, the character of this car.’ 

The initially optional anti-lock braking system (ABS) made a permanent four-wheel-drive system necessary, with an inter-axle differential providing compensation between front and rear axles. Permanent four-wheel drive also had its advantages, as it improved safety on any surface, provided constant all-round traction when towing a trailer and subjected the drive train to less strain when pulling heavy loads. Three differential locks operated by three switches in the centre of the dashboard were also included. Activating the centre switch automatically switched off the ABS, which meant that the wheel-braking was not individually controlled. ABS could be deactivated manually anyway, as this could be beneficial on loose surfaces, where locked wheels tended to push up a wedge of material that shortened the braking distance. An electronic system was used to control the sequence in which the differentials were locked to gradually improve the off-road characteristics – first the centre, then the rear and finally the front differential. As a major side effect of the new drive configuration, there was a considerable reduction in road noise. 

The 463 series was launched in April 1990, initially comprising the 230 GE (93 kW/126 hp), 300 GE (130 kW/177 hp), 250 GD (69 kW/94 hp) and 300 GD (83 kW/113 hp). In May 1992, the 350 GD Turbodiesel with 100 kW (136 hp) and a four-speed automatic transmission as standard (no manual transmission was available for this model) replaced the 300 GD and 250 GD. The first model upgrade showed where this series was heading: a luggage cover, cruise control, running boards and a stainless steel spare wheel cover reinforced the message. An important production jubilee falls in this period: in June 1992, the 100,000th G-Class off-road vehicle left the production line.

One year later, the 500 GE featuring the V8-engine from the M 117 engine series celebrated its debut as a limited edition of 500 available only with a long wheelbase. The engine had an output of 177 kW (241 hp) and was adopted from the S-Class. Standard appointments included an automatic transmission, two-tone leather upholstery, walnut trim, stainless steel running boards, an electric steel sunroof, heated front seats, cruise control, and a special amethyst blue paint finish. 

All the model designations in the 463 series now followed the new Mercedes-Benz nomenclature, making the 300 GE the G 300 and the 350 GD Turbodiesel the G 350 Turbodiesel. The previous designations were only retained for the 461 series, which continued to be available for another nine years. In 1994, the second model upgrade introduced the G 320 (154 kW/210 hp), including a driver airbag, which replaced the G 300, though this still remained available for the Anglo-Saxon market for the time being.

From 1995, the series was equipped with improved disc brakes, now with internally ventilated discs. More comfort was provided by a central locking system with infra-red remote control, including an integral immobilizer. The exterior mirrors were heated. The last examples of the G 500 limited edition left the production lines during the course of 1995, and by then it was no longer the most powerful G-model: this rôle was now played by the G 36 AMG, which featured a larger displacement version of the engine in the G 320, generating 200 kW (272 hp); and was capable of 190 km/h.

In 1996, the G 300 Turbodiesel (130 kW/177 hp) replaced the G 350 Turbodiesel. The electronically controlled five-speed transmission was initially reserved for the new model, and Mercedes-Benz also presented the convertible variant with an electro-pneumatic roof. New features of the third model upgrade for the 463 series included a headlamp cleaning system and an aspherical mirror on the front passenger side. The diesel version was given cruise control, and the dashboard now featured a bulb failure warning lamp for the vehicle lights. 

In 1997, the new V6-engine replaced the venerable in-line six-cylinder in the G 320, and the automatic transmission previously reserved for the G 350 Turbodiesel also became available for this variant. The following year saw the G 500 as the new flagship model, and part of a regular production series. With an output of 218 kW (296 hp) this was the first G-model to exceed the 200 km/h mark. All three engine versions were available as a short or long wheelbase station wagon, and as a convertible. The G 500 was also particularly well appointed, with electrically adjustable front seats, white indicator lenses, improved, internally ventilated front disc brakes, leather upholstery, and burr walnut trim. Options included a parking aid, a navigation system, fixed telephone installation, and heated rear seats.

In March 1999, the 20th anniversary of the G-Class was celebrated in Graz. This birthday was marked with a limited edition of G 500, the G 500 Classic. Its luxurious appointments included special almandine black metallic paintwork, a two-tone nappa leather interior, exclusive wood trim, bumpers painted in the exterior colour and ‘Classic’ lettering on the side trim strips. In summer 1999, the other models in the 463 series also received the multifunction steering wheel of the other Mercedes saloons. 

Since its production launch in 1979, the G-Class has also been available with special protection in the models 280 GE, 300 GE and 500 GE. Since 1991 only the G 500 has been available as a GUARD version with special protection.

In 2000, the G 300 Turbodiesel was replaced by the G 400 CDI with its eight-cylinder diesel engine (184 kW/250 hp). The already extensive appointments were upgraded further, e.g. with the COMAND display system including navigation, radio, CD-player, and telephone, a rain sensor, headlamp assist, and automatic climate control. One year later the G 270 CDI was added (115 kW/156 hp). Since 2001 the G-Class has also been equipped with the Electronic Stability Program ESP®, 4ETS and Brake Assist, offering a unique combination of highly effective traction and handling safety systems, thereby improving both road safety and off-road capability even further.

From November 2001, the G-Class also became officially available in the USA – and encountered an unexpectedly welcoming market for this off-road classic, which served to increase the production volume of the G-Class significantly. In 2003, the decision was also taken to launch the G 55 AMG as the flagship model. Its eight-cylinder power unit had an output of 260 kW (354 hp), and the top speed was electronically limited to 210 km/h. Based on figures for 2008, the largest market for the G-Class was Germany, with a share of 30 per cent, followed by USA, with around 20 per cent. The diesel share amounted to approximately 40 per cent. In the USA only the long station wagon G 500 and G 55 AMG were offered initially, later also the G 55 AMG KOMPRESSOR. Since the market launch of the G-Class a total of 200,000 vehicles were delivered to customers worldwide until the year 2001.

The 25th anniversary of this classic Mercedes-Benz off-roader was celebrated in 2004. It was marked by a special ‘Limited Edition” for Germany, and by the identically engineered ‘Classic 25’ for the world market. The G 55 AMG KOMPRESSOR (350 kW/476 hp) was also presented, and all long-wheelbase models were given window bags. The V8 petrol engines now complied with the Euro 4 standard, the suspension setup of the more powerful models was revised and the steering gear was improved. There were other, safety-related changes, including a three-point seat belt for the rear centre seat of the long station wagon. The short station wagon and convertible were now offered as four-seaters, i.e. without a centre seat belt for the rear seat unit. 

An important decision was taken in 2005, after no less than 26 years in production, namely to keep the G-Class in the Mercedes-Benz model range. This decision was preceded by careful thought on whether and how this unique vehicle could be retained in the light of changing registration requirements, e.g. on issues of pedestrian protection and exhaust emission standards. The decision was greatly aided by the fact that the G-Class continued to enjoy great popularity worldwide. More than 185,000 units had been produced in Graz since 1979.

In 2006, its 27th production year, the G-Class was once again upgraded for the future. That year saw the launch of the G 320 CDI, with an ultra-modern diesel engine (165 kW/224 hp) and a diesel particulate filter as standard, which likewise met the stringent Euro 4 exhaust emission limits. The engine was combined with the 7G-TRONIC seven-speed automatic transmission. The G 320 CDI replaced the G 270 CDI and the G 400 CDI. Other standard appointments included bi-xenon headlamps and fog lamps with the cornering light function. The four-door station wagon featured ISOFIX child seat attachments in the second seat row. Another new feature was the scratch-resistant external paintwork in calcite white, periclase green metallic, and teallite blue. The attractive and highly resistant ‘ARTICO’ interior package was available on request. The seats and door panels were lined in a particularly hardwearing, breathable and comfortable man-made leather material, while the floor covering was of robust, easily cleaned plastic. 

In July 2006, the output of the high-performance engine in the G 55 AMG was increased to 368 kW (500 hp); with a maximum torque of 700 newton metres. This made for exceptional performance: the off-roader accelerated from zero to 100 km/h in just 5.5 seconds, with a maximum speed electronically limited to 210 km/h.

In spring 2007, the G-Class underwent another facelift. New accents in the interior were provided by a new instrument cluster featuring four analogue dials surrounded by chrome rings. The four-spoke multifunction steering wheel also had a new look: leather-clad as standard in the G 320 CDI, and in a wood/leather design in the G 500 and G 55 AMG. All three models had a modified centre console with new controls and switches for the air conditioning system and comfort functions. This not only improved the appearance of the cockpit, the new layout also improved operational safety. The COMAND APS control and display system came as standard in the G 500 and G 55 AMG models and as a special equipment option in the G 320 CDI. New special equipment features were also introduced as part of the model refinement package, including for example a reversing camera and tyre pressure monitor. From the outside the facelifted G-Class generation was immediately recognisable thanks to LED rear light clusters.

Once again a special G-Class vehicle was delivered to the Vatican. In December 2007, the company handed over a new Popemobile based on the G 500 to the Holy See. The head of the Catholic church had requested an open presentation vehicle for use inclement weather. It was equipped with a folding front windscreen and handrails, and like its predecessors it was painted in Vatican mystic white. The Holy Father entered the white-trim interior of the cabriolet via a set of red-trim steps in the rear and conducted his audience tours standing up so as to be easily visible to the faithful.

In May 2008, Mercedes-Benz announced another update for the 
G-Class. A new engine was now available for the G 500, the M 273 V8 engine now generating 285 kW (388 hp) from 5.5 litres of displacement and developing torque of 530 newton metres. The latest model generation also caught up with and incorporated the latest telematics technology, with a Bluetooth hands-free system for mobile telephone as standard. A media interface was available as optional equipment, which allowed an external music storage device to be linked up with the off-roader’s onboard electronics and control system. From the outside, the G-Class could now be identified by its restyled three-fin radiator grille, with the G 500 sporting new-look 18-inch light-alloy wheels as an additional distinguishing feature. The facelifted G 55 AMG, which followed in June 2008, also had the modified radiator grille, although of course this model boasted new 19-inch AMG-styled light-alloy wheels. Its high-performance engine now developed 373 kW (507 hp). Another new feature in the G 55 AMG was the ESP® control system, which recognized dynamic acceleration more precisely than in previous models, thus optimising vehicle stability. In addition, the powerful G-Class was also available immediately equipped with Hill Start Assist.

Alongside the civilian variants of the G-Class there were the usual special equipment versions. In 2009, for example, the Australian army began taking delivery of a 6x6 version (all-wheel drive with three axles), a new concept designed to cope with special payload requirements. Like all G-Class models, this variant was also built in Graz. 

2009 was the year of the G-Class’s 30th birthday. Mercedes-Benz celebrated this with the special models G-Class EDITION 30 and EDITION 30 PUR. In particular, special model EDITION 30 PUR, based on the G 280 CDI model of series 461, stresses the fact that the G-Class is conceived – from the outset – for operation in the most arduous terrain. The long Station Wagon is a homage to the first-generation G-Class and, just like this pioneer, intended to cope with the most demanding conditions when operating off the beaten track. Special model EDITION 30 based on model series 463, on the other hand, showed the potentialities on the G-Class in respect of comfort and prestige. The exterior of this G 500 Station Wagon is characterised by its paint finish in platinum black, specially-designed light-alloy wheels, and the EDITION 30 lettering on the mudguards. The interior is in Chablis-coloured designo leather, while its wood trim elements are in anthracite poplar.

In 2009, too, the vehicle with a low-consumption V6 diesel engine, formerly offered under the designation G320 CDI, is renamed, now being called G 350 CDI. The year 2009 also brings with it a new seating, a reworked interior, and many other details, among which can be counted the optional designo trim elements, as well as the stone decorative elements in Labrador blue pearl. An exterior distinguishing mark of this new-generation G-Class is a modified spare-wheel cover adorned by a 3-D Mercedes star.

In year 31 of its model history, Mercedes-Benz has equipped this classic off-roader with the most advanced BlueTEC technology. BlueTEC is a technology developed by Mercedes-Benz for the reduction of emissions in diesel vehicles, in particular for the reduction of nitrogen oxides (NOX). The BlueTEC version installed in the G-Class operates with AdBlue® an aqueous urea solution that is injected into the exhaust gas stream. This releases ammonium, which in the SCR catalytic converted located downstream reduces up to 80 per cent of the nitrogen oxides to harmless nitrogen and water. As the G-Class is often used in remote regions of the world, the engineers designed a simplified AdBlue refill opening integrated in the outside tank recess. A full tank lasts around 12,000 kilometres. 

The V6 diesel engine of the G 350 BlueTec achieves an output of 155 kW (210 hp) at 3400 rpm, and a torque of 540 newton metres in an engine speed range from 1600 to 2400 rpm. With similar output levels as its predecessor – the G 350 CDI – this model produces a significantly lower amount of emissions and even falls below the Euro 5 standard. In particular the NOX emissions have been reduced by around 50 per cent compared with the former model.

High-tech for passenger cars: Mercedes-Benz 4MATIC

· Intelligent four-wheel-drive system for passenger cars

· Electronics as the basis for 4MATIC

· 1987 debut in the E-Class

In the mid-1980s, the time was right to introduce four-wheel drive in other Mercedes-Benz passenger cars; to meet the requirements for saloon cars, however, it would be necessary to redesign the system. At the 1985 International Motor Show (IAA) in Frankfurt am Main, the engineers presented their new four-wheel-drive concept to the general public under the name 4MATIC. This used the latest technology, including electronics, to provide constant traction in any driving situation. 

It was the anti-lock braking system (ABS) that had laid the foundations for this technology in 1978. It formed the basis for acceleration skid control (ASR), which not only controlled the linear forces acting between the tyres and the road surface during braking, but also during acceleration, and therefore acted on both the brakes and the engine torque. It was followed by the automatic differential lock (ASD, 1985) and – in the same year – the innovative 4MATIC four-wheel-drive system. 

The common feature of these systems was that they registered and limited wheel slip with the help of the latest microelectronics and hydraulics, in order to improve the linear dynamics of an automobile. Other systems that made use of the ABS signals were Brake Assist (BAS, 1996), the revolutionary Electronic Stability Program (ESP, 1995) and the electro-hydraulic braking system Sensotronic Brake Control (SBC, 2001).

4MATIC was permanently active and distributed the drive torque between the front and rear axles during normal driving on a high-grip surface. The ratio could be set according to the vehicle configuration, e.g. to 40:60 or 48:52 per cent (front to rear axle). This maintained the dynamic advantages of rear-wheel-drive while giving the driver additional safety reserves.

4MATIC was premiered in the 124 series in 1987. The Electronic Traction System 4ETS, which performed the function of differential locks and ensured even better progress on poor road surfaces, was added from the 210-series E-Class onward, starting in 1999. 4ETS was integrated into the Electronic Stability Program ESP®, whose control functions were specifically adapted for four-wheel drive. If one or more wheels lost traction on a slippery surface, 4ETS individually and automatically applied brief braking impulses to the spinning wheels while increasing torque to the wheels with good traction. This automatic braking intervention was able to simulate the effect of up to three differential locks. 

4MATIC showed its strengths particularly in unfavourable weather conditions such as wet roads, ice or snow, by ensuring exemplary handling stability and perfect traction. When moving off, accelerating, cornering at speed or driving on difficult surfaces, the system provided additional reserves of traction. In this way the permanent four-wheel-drive system supported the already outstanding handling characteristics of Mercedes-Benz passenger cars, also ensuring typical Mercedes safety and surefootedness when confronted with unusual dynamic requirements. Although the additional technology carried a small weight penalty and led to slightly higher fuel consumption, it proved extremely popular – especially in the mountainous regions of Europe and particularly North America.

4MATIC: debut in the 124 series
The new system was first introduced in 1987, initially in the six-cylinder petrol and diesel models of the 124 series. These were transition years, when petrol-engined cars were gradually being optionally equipped with catalytic converters. The following were the first models to feature 4MATIC: 

· 260 E 4MATIC (125 kW/170 hp without and 118 kW/160 hp with catalytic converter)
· 300 E 4MATIC and 300 TE 4MATIC (138 kW/188 hp without and 132 kW/180 hp with catalytic converter)

· 300 D 4MATIC (80 kW/109 hp)

· 300 D TURBO 4MATIC and 300 TD TURBO 4MATIC (105 kW/143 hp)

This range remained unchanged during the model upgrade of 1989, though engine outputs were slightly increased – and all models with a petrol engine were now only available with a catalytic converter. In 1992, the smaller 4MATIC models were discontinued, leaving saloon and estate variants of the three-litre petrol and diesel models in the range. From the outset 4MATIC was available only in conjunction with automatic transmission and from 1989 also only with two-valve petrol engines.

The optional inclusion of 4MATIC was already taken into account in the basic design of the new 210-series E-Class, which was launched in 1995, but while the name of the system remained unchanged, the technology had changed considerably. The new 4MATIC consisted of a permanent four-wheel-drive system with a single-stage transfer case providing a torque distribution of 40:60 (front: rear). It was supported by the Electronic Traction System 4ETS, which could be deactivated for instance to allow more wheel slip on snow, especially with snow chains. These E-Class models were produced by the plant in Graz. The new 4MATIC system was first introduced in February 1997, in the E 280 (150 kW/204 hp), followed by the E 320 (165 kW/224 hp) in June, with an estate model also available in both cases.

In June 1999, Mercedes-Benz presented the extensively revised 210 series, which introduced the E 430 4MATIC (205 kW/270 hp) and – a little later in November 1999 – the more powerful E 55 AMG 4MATIC (260 kW/354 hp), both of which were available as saloon and estate models. The performance of the AMG-Mercedes was equal to that of a sports car: the saloon accelerated from zero to 100 km/h in just 5.8 seconds, for example, and was therefore only slightly slower than the rear-wheel-drive model. Both V8 models with 4MATIC had shorter gear ratios than the models with rear-wheel drive.

The USA was the largest market for all-wheel-drive cars. In the high-volume year 2000 Mercedes-Benz delivered around 66 per cent of its four-wheel-drive E-Class saloons and estates (210 series) to the USA. The second-largest market is Germany, accounting for eleven per cent of E-Class 4MATIC production. With six and seven per cent respectively, Switzerland and Canada were other important markets. 

In January 2003, Mercedes-Benz presented the new 211-series 
E-Class at the North American International Auto Show in Detroit. From the autumn of 2003, the series also became available with 4MATIC four-wheel-drive system in the models E 240 (130 kW/177 hp), E 320 (165 kW/224 hp), and E 500 (225 kW/306 hp), both as saloon and estate variants. To achieve better ground clearance, the body of the 4MATIC variants in the new E-Class was raised by ten millimetres. A further distinguishing feature compared with the rear-wheel-drive versions was the exclusive availability of the five-speed automatic transmission. From the E 320 upwards, the axle ratios were also shorter than in the rear-wheel-drive versions.

The diesel models E 280 CDI (140 kW/190 hp) and E 320 CDI (165 kW/224 hp) with 4MATIC followed in July 2005. The high-torque 4MATIC diesel engines were also available with five-speed automatic transmission and longer gear ratios than the two-wheel-drive vehicles. Combining 4MATIC permanent four-wheel drive with the up-to-date CDI V6 engines enabled new standards to be achieved in terms of safety, traction, torque, and fuel economy.

The major facelift in 2006 made all the six-cylinder models in the 211 series optionally available with 4MATIC, i.e. the E 280 (170 kW/231 hp) and E 350 (200 kW/272 hp), as well as the diesel models E 280 CDI (140 kW/190 hp) and E 320 CDI (165 kW/224 hp). There was also the eight-cylinder model E 500 4MATIC (285 kW/388 hp). All of these were equipped with a five-speed automatic transmission as standard. 

Traction in the luxury segment: the S-Class 4MATIC

For model year 2003 Mercedes-Benz embarked on a four-wheel-drive initiative for its passenger cars, making a total of 32 models available with 4MATIC in five model series. This was in response to market demand, for especially in the luxury segment, 10 per cent of new vehicle buyers worldwide opted for a saloon with four-wheel-drive technology in 2002; in 1999, the proportion of such vehicles in this market segment had been 7 per cent. 

As part of this four-wheel-drive initiative, the S-Class (W 220 series) became available with 4MATIC for the following models during the second half of its production cycle: S 350 (180 kW/245 hp), S 430 (205 kW/279 hp), and S 500 (225 kW/306 hp). This also applied to the long-wheelbase variants. 

The last W 220-series S-Class to leave the production line in Sindelfingen in July 2005 was also equipped with 4MATIC. This cubanite silver S 430 4MATIC was destined for a customer in North America.

The successor model, the S-Class of the W 221 series, celebrated its debut in September 2005. One year later it became available with four-wheel drive, the venue for the premiere being the Paris Motor Show in September 2006. How times change: one of the cars on display was the S 320 CDI 4MATIC (173 kW/235 hp), the first diesel S-Class with four-wheel drive. 4MATIC versions of the S 350 (200 kW/272 hp), S 450 (250 kW/340 hp), and S 500 (285 kW/388 hp) were also available, both with a short or long wheelbase. 

From March 2008, Mercedes-Benz then also offered the CL-Class (C 216) luxury coupé with all-wheel drive in the CL 500 4MATIC model. At its heart was the 7G-TRONIC 7-speed automatic transmission, which the engineers had developed specially for all-wheel-drive models and which incorporated a transfer case with central differential lock. From here, the drive torque is split between the front and rear axle at a ratio of 45:55. Another new feature was the twin-plate clutch at the central differential. This produced a basic locking effect of around 50 newton metres between the front and rear axle, which permitted even better traction and handling stability on slippery surfaces. At the same time, the all-wheel-drive system was exceptionally efficient: the CL 500 4MATIC consumed no more fuel than the corresponding rear-wheel-drive model.

Eye to eye with the other saloons: the C-Class with 4MATIC

The 203-series C-Class also became available with 4MATIC as part of the four-wheel-drive initiative in 2003. The 4MATIC range now included the six-cylinder models C 240 (125 kW/170 hp) and C 320 (160 kW/218 hp), in both saloon and estate form. These were equipped with a newly designed front suspension with McPherson struts instead of the three-link system, and the steering gear was moved further back. Both models featured a five-speed automatic transmission as standard.

These two models were produced at the plant in Bremen, where the four-wheel-drive variants already went their own way at the body shell stage, as the drive system required a modified body structure, which for example affected the front side members and the integral supports for the engine, transmission, and front axle.

Shortly after the market launch of the C-Class from the 204 series in spring 2007, all-wheel drive was available from that summer in the six-cylinder C 280, C 350, and C 320 CDI models, and from the autumn in the C 320 CDI 4MATIC estate. The 4MATIC system had been thoroughly revised: now the latest-generation all-wheel-drive technology was not only more efficient, it also weighed less and was more compact than the previous 4MATIC. These benefits paid dividends in terms of improved fuel consumption and even better traction. The all-wheel-drive C-Class models were also equipped with the modified 7G-TRONIC 7-speed automatic transmission as standard.

Sport Utility Vehicle from Mercedes-Benz: the M-Class

In 1997, Mercedes-Benz entered a young market with the launch of the M-Class (W 163 series). This Sport Utility Vehicle (SUV) was just as suitable for business trips as for recreational activities of all kinds, in short the whole gamut of mobility needs for active people. Accordingly the M-Class was equipped with 4MATIC four-wheel drive from the start. As another first it was built completely in the USA, with appropriate backup from the specialist departments in Germany. The company built a dedicated plant in Tuscaloosa, Alabama, and development, planning and production came under the aegis of the newly-formed Mercedes-Benz U. S. International (MBUSI). 

The project development manager Gerhard Fritz and his team had the rare opportunity to create a completely new car straight from the drawing board, and in 1997 the technical details of the M-Class were first made known to the public. The chassis was a frame composed of closed box-sections on which the body was mounted. The side members were offset and welded to three cross-members, ensuring great strength and torsional rigidity. Naturally the design also incorporated the latest findings from safety research: deformation elements in the front and rear cross-members absorbed low-speed impact energy and prevented it from acting on the side members. With independent suspension all-round, this concept ensured enormous stability combined with outstanding ride comfort.

In the case of the M-Class, belonging to the category of SUVs mainly driven on good roads and seldom used on loose or difficult terrain did not mean that off-road capabilities were compromised. The drive train was designed for permanent four-wheel drive from the start. A transfer case with an integral centre differential distributed the torque to the front and rear axles on a 50:50 basis. As in the other 4MATIC models from Mercedes-Benz, differential locks were replaced by 4ETS in the M-Class. An anti-lock braking system was standard equipment; this was specially configured for off-road use and prevented the wheels from locking at speeds of 8 km/h and above, whatever the nature of the ground. Once the low-range gearbox was activated (reduction by 2.64), a special programme for speeds up to 30 km/h shortened braking distances on loose surfaces. 

The M-Class was officially launched in May 1997 – in Tuscaloosa of course. It received an enthusiastic welcome, and at first the plant was hardly able to keep up with demand. This was no doubt due to the intelligent concept, an appealing design and the high level of safety for which the company was known. The M-Class combined the comfort and handling safety of a passenger car with the robustness and all-terrain capabilities of an off-roader. 

The USA and Canada were the first markets to benefit from the
M-Class, in the form of the ML 320 (160 kW/218 hp). In March 1998, the first units were delivered to Europe, where the ML 230 (110 kW/150 hp) was also introduced. In 1998, these were followed by the ML 430 with an eight-cylinder petrol engine (199 kW/270 hp), once again initially for North America. In October 1998, the torque distribution to the front and rear axles was changed to 48:52 to improve cornering agility on asphalt roads.
The 100,000th M-Class left the production line in February 1999. In May, the plant in Graz was taken into commission as the second production location – particularly for the ML 270 CDI, which was extremely important for the European market – joining the G-Class and the E-Class 4MATIC, which were also produced there. Other European variants of the M-Class were also produced, however. To quote Jürgen Hubbert, the member of the DaimlerChrysler Board of Management responsible for the Mercedes-Benz Passenger Car Division at the time: ‘Having already increased our production capacity of our American plant in Tuscaloosa by 30 per cent, we are now starting to produce the M-Class in Graz to meet the extraordinary demand for this successful model in Europe, and to reduce waiting times.’ 

The production figures confirmed the success of the M-Class: around 140,000 units had been produced by August 1999. For model year 2000 the interior was significantly upgraded, as the company had come in for sometimes harsh criticism concerning the overall impression of quality, and the safety features were improved even further.

Two new models were added to the range, plugging a gap in the European line-up with the ML 270 CDI (129 kW/163 hp). This model was equipped with a state-of-the-art CDI diesel engine, and excelled in its class with outstanding fuel economy. It quickly became a great success in the ‘Old World’.

The ML 55 AMG (255 kW/347 hp), on the other hand, was entirely to the taste of North American customers, with plenty of power, refined handling, and an extensive range of standard appointments. In addition to AMG body styling, the distinguishing features of this flagship model included two ‘power domes’ familiar from the Mercedes-Benz SLK on the bonnet, and two chrome exhaust tailpipes to mark its special status at the rear. An auxiliary tank increased the fuel capacity by 25 litres. At first the ML 55 AMG was only produced with left-hand drive, right-hand drive versions only becoming available from model year 2002. Owing to a modified suspension setup, the ground clearance was smaller than in other M-Class models, and the angle of approach was also reduced – but this was of secondary importance in a vehicle primarily designed for superior ride comfort on asphalt roads. And many a customer already had a G-Class in the garage for more demanding excursions anyway.

From autumn 2000 the range of exclusive designo interior features also became available for the M-Class. This enabled customers to specify a highly individualized interior with striking colour combinations for their off-roader.

At the same time the vehicle was equipped with a further development of the four-wheel-drive system for even better off-road capabilities. 4ETS was enhanced with new functions that offered particular advantages on steep uphill and downhill gradients, and an actively controlled brake servo unit was introduced, which built up pressure extremely rapidly. This enabled the system to brake spinning wheels at an even earlier stage than before. 4ETS metered these braking impulses according to the vehicle speed, wheel acceleration, and accelerator position.

When the low-range ratio was activated by pressing the Low Range key in the M-Class, any necessary 4ETS braking intervention now also remained constant at speeds below 20 km/h to provide even better traction than before. The modified 4ETS also offered another benefit when moving off on steep gradients: in low-range mode the system continued to operate when the driver depressed both the brake and accelerator pedals, preventing the M-Class from rolling backwards when moving off slowly. Previously 4ETS had not been active in these situations. 

The modified traction system also improved handling safety on slippery downhill gradients and steep off-road stretches. The onboard electronics automatically detected these situations and intervened if a wheel lost ground contact, which meant that the engine torque could not be put to full use. In this case, 4ETS braked the wheels with good ground contact, thereby carrying out the function of an engine brake. The brake force exerted by the traction system precisely corresponded to the braking torque normally provided by the engine on the overrun. This metered brake pressure ensures that the M-Class travels downhill at a constant speed – without any additional driver intervention. 

In April 2002, the 400,000th M-Class left the production line in Tuscaloosa – a remarkable figure considering the production period of just five years. A sophisticated package of model face-lifting measures was introduced for model year 2002, providing even more safety (e.g window airbags), dynamism and driving pleasure. The appearance, interior, technology and standard equipment of the off-roader were all significantly upgraded. The bumpers were redesigned, the headlamps were given clear lenses, and indicators now appeared in the exterior mirrors. The redesigned centre console in the interior featured exotic wood trim as standard in all model variants, and the air conditioning system was thoroughly revised.

Two more engine variants were also added. The 184 kW (250 hp) diesel engine of the ML 400 CDI was among the world’s most powerful diesel power units. It accelerated the off-roader from zero to 100 km/h in just 8.1 seconds, allowed a maximum speed of 213 km/h and was happy with only 10.9 litres of fuel per 100 kilometres (NEDC). Even more performance was offered by the new ML 500 (215 kW/292 hp), which replaced the ML 430. Its V8-engine generated a torque of 440 newton metres from 2,700 rpm, and accelerated the M-Class from zero to 100 km/h in just 7.7 seconds. The top speed of the ML 500 was 221 km/h.

Following an established tradition, in 2002 the Vatican took delivery of a ‘Popemobile’ from Mercedes-Benz with its glass ‘bubble’, this time a modified ML 430. Like its G-Class predecessors the papal M-Class featured mother-of-pearl paintwork and a white interior. 

In August 2002, the ML 320 was succeeded by the ML 350, whose engine was the enlarged 3.2-litre unit now generating 173 kW (235 hp). Production of the W 163 series was discontinued in December 2004, after total sales of around 650,000 units.

In 2005, the success carved out by the 163-series M-Class was continued by the succeeding 164 series, which was first presented at the North American International Auto Show in Detroit in January. Since 2001 DaimlerChrysler had already invested a total of 600 million US Dollars in expanding the Tuscaloosa plant, doubling its production capacity from 80,000 to 160,000 units per year. This capacity increase not only benefited the M-Class, but also the R-Class launched in the same year.

With this completely new premium off-roader development, a new chapter was being written in the success story of this model series, which was of particular importance for the US market. The new M-Class was launched with the very latest technology, for example three powerful new engines, the 7G-TRONIC seven-speed automatic transmission as standard, the further improved 4MATIC four-wheel-drive system, AIRMATIC air suspension, and (optionally) the anticipatory occupant protection system PRE-SAFE®. Its design was decidedly sporty, with an angled windscreen, prominent wings and shoulder-lines rising towards the rear. All this was reinforced by the proportions of the body: compared to the preceding model, the new M-Class was 150 millimetres longer (now 4780), 71 millimetres wider (now 1911) and five millimetres lower (now 1815 mm with roof rails). The wheelbase was increased by 95 millimetres to 2915 millimetres.

The V6 diesel engine OM 642 with two output ratings celebrated its debut in this vehicle class. It featured third-generation common-rail direct injection and the latest piezo-injection. The ML 320 CDI generated 165 kW (224 hp). Six-cylinder smoothness and dynamism were also offered by the ML 280 CDI with 140 kW (190 hp). The fuel consumption of the diesel models was 9.4-9.6 litres per 100 kilometres (NEDC combined consumption), which made the new M-Class one of the most economical off-roaders in its class. Another new unit in the M-Class was the M 272-series V6 petrol engine of the ML 350 with 200 kW (272 hp). The engine line-up was headed by the M 113-series eight-cylinder engine in the ML 500, which now had an output of 225 kW (306 hp).
Mercedes-Benz also improved the permanent four-wheel-drive and 4ETS traction systems, adding additional functions such as Downhill Speed Regulation, start-off assist and off-road ABS. There was now a choice of two four-wheel-drive variants with which off-road drivers could meet their different requirements: in addition to the basic version, a new Off-Road Pro engineering package became available, which enabled the M-Class to master even the most difficult terrain. This included a two-stage transfer case with low-range ratios, manually or automatically selectable differential locks (100 per cent) between the front and rear axles, as well as at the rear axle, and AIRMATIC air suspension modified for off-road driving, which increased ground clearance by 110 to 291 millimetres and fording depth up to 600 millimetres.

The latest support systems from the Mercedes-Benz luxury class assisted the driver, increasing comfort and safety. On request the M-Class could be equipped with the newly developed multi-zone THERMOTRONIC automatic climate control system, the parking aid PARKTRONIC, and the control and display system COMAND APS with Europe-wide DVD navigation. Bi-xenon headlamps with the active light and cornering light functions (optional) improved driving safety in the dark.

The M-Class came with ESP® trailer stabilization to eliminate dangerous oscillations when towing a trailer – movements around the vehicle’s vertical axis. Depending on driving conditions, these could increase to a critical level above which it was impossible to stabilize the combination, making a skid and the potential for a serious accident inevitable. ESP® trailer stabilization detected these oscillations early on, and cancelled them out in two stages: in many cases they could be prevented altogether with gentle intervention at the front axle if detected early enough. The system only adjusted the driving speed if additional braking to stabilize the combination was unavoidable – increasing comfort for the driver and passengers. The fundamental control characteristics of ESP® continued to have absolute priority, and its braking intervention was always able to override that of the trailer stabilization system.

In August 2005, the new ML 63 AMG flagship model celebrated its debut. It was powered by the 6.3-litre AMG V8 engine (M 156 series) developing 375 kW (510 hp). This off-roader likewise excelled with performance figures on a par with many sports cars: only 5.0 seconds were needed for the sprint from zero to 100 km/h, while the maximum speed was electronically limited to 250 km/h.

A minor anniversary was celebrated in July 2007: ten years of the Mercedes-Benz M-Class. To mark the occasion, the brand brought out the ‘Edition 10” special model, specifications for which included  20-inch wheels, bi-xenon headlamps, darkened headlamp housings, special bodywork highlights in titanium-look as well as dark-tinted tail lights. Interior features included, for example, two-tone all-leather appointments, sports instruments, and stainless steel sports pedals. The second-generation M-Class proved to be highly successful: from its market launch in April 2005 until October 2007 around 250,000 vehicles were supplied to customers all over the world.

One new product from Mercedes-Benz at the IAA Frankfurt International Motor Show in 2007 was the ML 450 Hybrid. With market launch scheduled for 2009, this vehicle was hailed as the most economical petrol hybrid in the SUV class worldwide. Its two-mode hybrid system allowed for purely electric driving, but when required it could also support the internal combustion engine (205 kW/279 hp) – giving a combined system output of 250 kW (340 hp), with fuel consumption of just 7.7 litres per 100 kilometres. Carbon dioxide emissions were an exemplary 185 grams per kilometre.

A comprehensive model refinement package in March 2008 brought the M-Class several new features. In optical terms, for example, the off-roaders face was now defined by a restyled bumper, recontoured headlamps, and a larger, even more dominant radiator grille. The rear view also revealed a redesigned bumper with integrated reflector strips and tail lights with a smoked-glass look. The ML 63 AMG was also given new front and rear aprons. Standard equipment was also substantially upgraded. This now included the PRE-SAFE® accident anticipatory occupant protection system and NECK-PRO active head restraints, as well as a new telematics systems developed by Mercedes-Benz with further optimized user-friendliness, high computing speed and many new functions, including a Bluetooth hands-free system and aux-in connection for linking up external music devices. 

The new generation M-Class features a range of five drive units with an output ranging from 140 kW to 285 kW (190 hp to 388 hp). Careful detail work has made it possible to reduce its consumption by up to 0.4 litres per 100 km. Since 2009, the M-Class has also been available with the BlueTEC system. Model ML 350 BlueTEC 4MATIC which – in Europe – it was possible to order from May 2009 and available since autumn 2009 belongs to the cleanest premium-class SUVs in the world.

In 2009, the M-Class also celebrated a production jubilee, as the millionth M-class rolled off the assembly line at the Tuscaloosa plant. The ML 350 BlueTEC Diesel was delivered to a West Coast distributor.

In 2010, Mercedes-Benz presented its top model of the M-Class, which had been gone over thoroughly, the ML 63 AMG. The front view reveals a new bonnet with powerdomes and darkened bi-xenon headlamps. At the rear the ML 63 AMG features darkened lamps in clear glass with LED technology.

The era of model series 164 ends in summer 2011 with the presentation of the entirely redeveloped series 166 M-Class

A new space concept on wheels: the Mercedes-Benz R-Class 

New York in March 2005, where Mercedes-Benz staged the world debut of the R-Class at the International Auto Show. With its vehicle concept, this combined the advantages of familiar vehicle categories such as a sporty saloon, estate, van, and Sport Utility Vehicle (SUV) into a new, distinctive character. Dimensions, design and dynamism were its outstanding attributes. The R-Class was first launched in the USA, in autumn 2005, and became available in Europe as of 2006.
The R-Class was available in two versions, with external lengths of 4922 and 5127 millimetres. This gave the new Mercedes-Benz model the dimensions of a luxury class saloon, but with a considerably more spacious interior. 

Standard equipment included the 4MATIC four-wheel drive developed by Mercedes, and the range of models in this high-traction series was correspondingly wide. It comprised the R 280 CDI (140 kW/190 hp, only with short wheelbase), the R 320 CDI (165 kW/224 hp), the R 350 (200 kW/272 hp), the R 500 (225 kW/306 hp), and the flagship R 63 AMG (375 kW/510 hp).

The concept of the 4+2 seater met the needs of modern drivers for a versatile automobile that suited a family and meets business, pleasure, and travel requirements equally well. The new R-Class not only offered generous spaciousness, exemplary safety, and first-class comfort for up to six occupants, but also shone by virtue of its visual design, prestigious presence, and dynamic driving pleasure. 

The R-Class was upgraded in summer 2007. Along with the familiar configuration of up to six individual seats, the range was complemented by a five-seater and a seven-seater version. From the outside, the R-Class for the new model year was identified by a restyled front and rear, circular fog lamps, and 18-inch light-alloy rims for all V6 versions. The top-of-the-range R 500 4MATIC sported 19-inch wheels. There were also new entry-level models – the R 280 CDI, R 280, and R 350 with rear-wheel drive. New features could also be found in the interior, including for example an aux-in connection for linking up external music devices. 

Spacious automobile with traction and safety reserves: the Viano

Reaching one’s destination safely and confidently even under adverse conditions was made possible by the Viano 4MATIC with four-wheel drive, which celebrated its world debut at the International Motor Show (IAA) in Frankfurt am Main in September 2005. Whether for day-to-day journeys or recreation, the Viano 4MATIC could carry up to eight people in safety under difficult road and weather conditions.

Under normal driving conditions on a good road surface, the 4MATIC system of the Viano distributed the torque to the front and rear axles with a 35:65 per cent ratio. This meant that the dynamic advantages of rear-wheel drive are not only retained in the Viano 4MATIC, but even enhanced. The transfer case was directly flanged to the main transmission. The developers made the drive system to the front axle very compact and gave it a lifetime oil filling. The axle drive and additional front axle drive shafts were maintenance-free.

Instead of differential locks the Viano 4MATIC was equipped with the Electronic Traction System 4ETS, which had already proved highly successful in other 4MATIC models. 4ETS was integrated into the Electronic Stability Program ESP®, which was standard for all Viano models, and whose control functions had been specially adapted to the four-wheel-drive system. 

The Viano 4MATIC was available in two engine variants, a CDI 2.0 (80 kW/109 hp) and a CDI 2.2 (110 kW/150 hp) with five-speed automatic transmission, whose powerful torque and corresponding performance ensured good progress even on difficult surfaces. The Viano 4MATIC was equipped with a diesel particulate filter and complied with the Euro 4/III exhaust emission standard.

The performance and fuel consumption of the Viano 4MATIC differed only slightly from those of the Viano with rear-wheel drive. The Viano 2.2 CDI accelerated to 100 km/h in 14.7 seconds and reached a top speed of 177 km/h, for example. Considering this performance, traction, and vehicle size, fuel consumption of just 9.6 litres per 100 kilometres (NEDC) was extremely low.

While the Viano 4MATIC did not claim to be a fully-fledged off-road vehicle, it was by no means afraid to tackle moderate off-road stretches. In the variant with a short wheelbase and a short overhang, the ramp angle was 19 degrees, the angle of approach 20 degrees, and the angle of departure 28 degrees, while ground clearance was around 150 millimetres at the front and 210 millimetres at the rear. The Viano 4MATIC was also a surprisingly good climber: depending on the engine and variant, its climbing ability was improved by up to 20 per cent. As the weight penalty of the four-wheel-drive system was only 80 kilograms, the Viano 4MATIC still retained its gross vehicle weights of 2.77 and 2.94 tonnes. It was available in two wheelbases and three lengths, and also as the Viano MARCO POLO camper van.
A powerful off-roader: the GL-Class

The GL-Class celebrated its world debut at the North American International Auto Show in Detroit in January 2006, and its European debut at the Geneva Motor Show in February. As the first full-size SUV (Sport Utility Vehicle) from Mercedes-Benz, it was the highlight of the show. As a unique feature in the GL segment, this powerful and comfortable seven-seater had a self-supporting body, an extremely robust and spacious yet lightweight construction which gave the GL-Class competitive advantages in terms of ride comfort, dynamism, and safety.

Standard specification included 4MATIC permanent four-wheel drive. Together with the standard AIRMATIC air suspension, precise speed-dependent steering, and likewise standard Adaptive Damping System ADS, this meant that the majestic GL exhibited impressive handling.

A range of state-of-the-art engines ensured that all GL-Class models offered a high level of ride comfort and powerful performance, accompanied by favourable fuel consumption for this vehicle class. In addition to the 165 kW (224 hp) V6 engine (OM 642) in the GL 320 CDI, the diesel units included an improved version of the muscular V8 diesel engine (OM 629) in the GL 420 CDI, which developed an output of 225 kW (306 hp) and a maximum torque of 700 newton metres. Both diesels fell within the limits of the Euro 4 exhaust emission standard and were equipped with a maintenance-free diesel particulate filter.

The GL-Class was also available with a choice of two ultra-modern V8 petrol engines, including the 5.5-litre power unit M 273 first introduced for the new S-Class, which also developed 285 kW (388 hp) in the GL 500. The second and youngest member of this  up-to-date V8 family was premiered in the GL: like its bigger brother, the 250 kW (340 hp) 4.6-litre engine in the GL 450 met the stringent Euro 4 standard, as well as the LEV-II standard in the USA. All engine variants of the GL were equipped with the 
7G-TRONIC seven-speed automatic transmission as standard. Partly by virtue of its wide spread of ratios, 7G-TRONIC combined with the lightweight construction and good aerodynamics for a vehicle of these dimensions (cd = 0.37) in contributing to a low fuel consumption.

BlueTEC and all-wheel drive

Three Mercedes-Benz vehicles achieved the distinction not only of becoming the world’s first diesel SUVs to comply with the particularly stringent American Bin 5 emission standard, but also to have the potential to meet the strict Euro 6 emission standard, thereby fulfilling all currently valid emissions legislation. These models were the R 320 BlueTEC, ML 320 BlueTEC, and GL 320 BlueTEC. They made their debut in June 2008, initially on the American market. Their BlueTEC technology, originally conceived for heavier vehicle weights, involved the injection of AdBlue®, a harmless, dilute solution of urea, into the exhaust flow. This released ammonia, which in turn reduced up to 80 per cent of the nitrous oxides into harmless nitrogen and water in the SCR catalytic converter positioned downstream.

Compact model with genuine character: the GLK-Class

The GLK-Class celebrated its world premiere at Auto China in April 2008. Boasting a body that was as practical as it was arrestingly succinct, the distinctive all-rounder was set to give the market segment of compact SUVs new direction. It also harmonised what were previously seen as entirely contradictory attributes, supreme driving dynamics, and outstanding driving safety going hand in hand with exceptional ride comfort courtesy of the AGILITY CONTROL suspension. Meanwhile the variable 4MATIC all-wheel-drive system joined forces with the latest electronic control systems to deliver consummate on-road performance and superb off-road proficiency. ‘The GLK rounds off our tremendously successful SUV family and in the process transfers such characteristic Mercedes qualities as refinement, dynamism, and safety to a compact format. This has now significantly raised the bar in this market segment,’ said Dr. Dieter Zetsche, Chairman of the Board of Management of Daimler AG.

Four engine variants were available at the market launch. These were the diesel variants GLK 220 CDI BlueEFFICIENCY (125 kW/170 hp) and GLK 320 CDI (165 kW/224 hp) as well as the V6 petrol-engined versions GLK 280 (170 kW/231 hp) and GLK 350 (200 kW/272 hp). All variants were equipped as standard with 7G-TRONIC 7-speed automatic transmission.

In winter 2010, Mercedes-Benz made a publicity campaign centred on the topic of 4MATIC; this included television spots, outside publicity and advertisements in the print media. The core message of the campaign was: ‘It is cold, it is wet. It doesn’t matter. What makes winter dangerous? The way to the car.’
It is a good moment to point out the strong points of 4MATIC with self-assurance, since in the meantime Mercedes-Benz now offers ten model series with all-wheel drive: the most recent addition to the group is the CLS. The four-door coupé offers all-wheel drive in models CLS 350 CDI 4MATIC BlueEFFICIENCY and CLS 500 4MATIC BlueEFFICIENCY. The 4MATIC system with its power distribution of 45 to 55 per cent to front and rear axles, respectively and the multi-plate differential lock with a basic blocking effect of 50 Nm, offers the CLS 4MATIC optimum conditions: it enables high traction levels because more drive torque is transmitted and the multi-plate lock can also modify the proportion front axle/rear axle if road conditions make this necessary. This makes it possible to delay as long as possible the intervention of electronic control systems such as ESP®, 4ETS, and ASR. A great part of the drive force is thus transferred to the vehicle movement, even on slick roads.

In winter 2010, Mercedes-Benz offered a total of 49 car models, in 10 model series. Apart from the new 4MATIC of the CLS Class, the saloon and estate versions of the E-Class, the compact GLK. Finally, the model in the engine line-up of the G-Class 

The Unimog: a real all-rounder

· The Unimog has an unparalleled history of success

· Equal to a vast number of tasks

· Its versatility makes it an extraordinarily useful all-wheel-drive workhorse

Germany was in a parlous state after the Second World War, and for a time there was even a serious possibility that the Morgenthau Plan might actually be implemented to turn the country into an agrarian state.

This background lent a very special importance to the Unimog project, which was launched in the immediate post-war period. This new vehicle class was conceived as a general workhorse that would be superior to conventional tractors and would ease the workload of farmers as far as possible. This was the approach taken by the former head of aircraft engine design at 
Daimler-Benz, Albert Friedrich – who found himself unemployed after the war, but whose hands were by no means idle.

The name Unimog already suggested that a very special type of vehicle was being created. In the case of the Unimog, the dream of marketing strategists was realised of its own accord, when almost immediately the product name came to stand for an entire vehicle category.

Enthusiastic reception from the start
Originally coined as a convenient abbreviation for the long-winded description ‘Universalmotorgerät’ (‘Universal Motor Vehicle’), the name ‘Unimog’ is today a generic term whose origin sometimes needs to be spelled out before it is understood. No wonder that visitors to the 1948 DLG Show, the principal trade fair of the German Agricultural Association, gave the new vehicle an enthusiastic reception: apparently the team on the Unimog stand received no fewer than 150 orders there and then. 

The magnitude of this trailblazing achievement by the fathers of the Unimog in autumn 1948 was shown by the fact that many of the original features of the first Unimog have been retained to this day: four wheels of equal size, four-wheel drive with front and rear differential locks, all-terrain portal axles, front and rear power take-offs and a small platform for carrying loads and equipment.

Albert Friedrich had already begun to work on ideas for a compact agricultural working machine during the war. Particularly with the prospect of the Morgenthau Plan in mind, these thoughts crystallised into the idea of a universal workhorse with a 25 hp (18 kW) engine which could double as a tractor, equipment carrier and transport vehicle for agriculture. As one of the development partners Friedrich engaged the services of his former colleague Heinrich Rössler, who was able to contribute valuable practical experience: Rössler had been employed as an agricultural labourer since the end of the war and knew exactly what was required.

Moreover, Friedrich had been able to secure one of the rare ‘Production Orders’ from the American occupation forces as early as October 1945, i.e. a manufacturing permit. At the time the allies were still suspiciously monitoring all industrial activity in Germany – 150 hp (110 kW) was the maximum output allowed for trucks, for example. 

Prototype with a petrol engine
Friedrich chose a company named Erhard & Söhne based in Schwäbisch Gmünd as a development and production partner for the Unimog. In January 1946, Rössler was installed there as technical manager for the Unimog project, and he was keen to build a prototype as soon as possible. The engineering company Boehringer in Göppingen supplied the gear wheels and shafts for the transfer case, while Renk in Augsburg produced the axles. The vehicle was powered by a 1.7-litre petrol engine from Daimler-Benz (M 136 from the pre-war Mercedes-Benz 170 V passenger car), and on October 9, 1946 the first roadworthy chassis was ready for its initial trials. The vehicle differed from a conventional agricultural tractor in ten major respects:
1.
A speed range of three to 50 km/h.
2.
Dampened, sprung axles to keep the maximum speed controllable during on-road use.
3.
Four-wheel drive with front and rear differential locks.
4.
Braked front and rear axles (agricultural tractors only had rear brakes).
5.
A robust frame construction adopted from passenger car and truck engineering.
6.
A two-seater cab with a folding roof, fold-down windscreen, padded seats, and heating.
7.
A load platform measuring around 1.5 square metres, with a carrying capacity of at least one tonne.
8.
An advantageous weight distribution for difficult terrain: two thirds on the front axle, one third on the rear.
9.
Equipment mounting facilities at the sides, front, rear, and top.
10.
Front and rear power-take-offs, with a belt pulley in the middle.
But as what should this compact all-rounder be classified? It was not an agricultural tractor in the classic sense, nor a truck or an implement carrier. Nonetheless it was important to have the new vehicle accepted as an agricultural tractor, and it was the engineer Hans Zabel who came up with the brainwave of abbreviating the term ‘Universalmotorgerät’ to the more memorable ‘Unimog’. His reward was a bottle of wine – a very rare treat in those days. 

A brand-new diesel provides the answer
By 1946 it had become clear that the petrol engine was not a viable proposition, when low-cost diesel fuel was officially approved for agricultural purposes. There was no avoiding the diesel engine if the vehicle was to remain competitive. So it was fortunate that at  Daimler-Benz at the same time, the motorboat engine designer Julius Witzky, who was on the lookout for new projects, developed for the plant a high-speed diesel engine with 1.7-litre displacement, the OM 636, based on the engine M 136 of the Mercedes-Benz 170 V passenger car. The first test units were delivered to Erhard & Söhne on March 22, 1947.

Nor was the initially installed four-speed transmission supplied by ZF in Friedrichshafen the ideal solution. Rössler developed a new, six-speed constant mesh transmission with the idea of adding synchromesh at a later stage. Erhard & Söhne did not have the capacity for series production, however, and outsourcing its manufacture would have been too expensive.

The day was saved by Boehringer in Göppingen, which was already supplying cast components for the Unimog. The company was very interested in producing the entire vehicle (not least to avoid it being dismantled), and met with success: from February 1948 it became responsible for producing almost all of the Unimog.

As early as August 1948, the company sent two Unimog vehicles to the DLG fair in Frankfurt am Main, where they were given an enthusiastic reception – even though the engine compartments had been sealed, and it was not possible to see the engines: the patents for the OM 636 had not yet been registered.

On November 21, 1948, the Unimog was granted its own patent as a multi-axle motor vehicle for agricultural businesses. This meant that it benefited from official tax exemption for agricultural vehicles, could be operated on cheap diesel fuel and was placed in a more favourable insurance category. The chassis design, however, was only granted a patent on February 26, 1950.

The success of the Unimog outgrows its inventors
Boehringer was able to sell a respectable 600 units in the two years between autumn 1948 and autumn 1950, but neither Erhard & Söhne nor Boehringer were able to afford the increase in production capacity which this sales success made necessary. Negotiations with Daimler-Benz bore fruit, for on 5 September 1950, the company agreed to take over the entire Unimog sector.

Production was relocated from Göppingen to Gaggenau. The Gaggenau plant, which had always specialized in commercial vehicles, set itself a production target of 300 Unimog units per month. Indeed the first Gaggenau-produced Unimog left the plant for customer delivery on 3 June 1951. As of October 1953, the vehicle also became available with an enclosed, all-steel cab, for example.

The glorious career of the Unimog S
By as early as March 1953, Gaggenau had also developed a boxy prototype of what was to become the Unimog S. There were plenty of arguments for putting the Unimog into uniform for military use, turning it into an all-terrain light truck with a petrol engine. In fact specialists from the US military occupation forces had already shown themselves impressed with the clever concept of the original Unimog when it was demonstrated to them in 1947.

The plant took the first steps towards the Unimog S in 1953. It tentatively developed a prototype with a track width of 1400 millimetres rather than the previous 1284 millimetres, as well as increasing the wheelbase to 2120 millimetres (which meant that the clutch, transmission, and axles could remain unchanged), and finally ended up with a track width of 1600 and a wheelbase of 2670 millimetres for the first demonstration vehicle produced in 1953. The power unit chosen was the 2.2-litre petrol engine from the model 220 saloon.

Immediate order from the French army
During the first demonstration for specialists from the European Defence Commission in summer 1953, this vehicle made such a good impression that the French occupying forces immediately placed a request for a prototype, and two units were delivered in June 1954. This soon led the French army to place a large order totalling 1,100 units, which Gaggenau began to deliver from May 1955.

From then on, military authorities all over the world showed a lively interest in the Unimog S. It also suited the new Unimog that rearmament commenced in the Federal Republic of Germany in 1956. Formed in that year, the federal defence forces were to account for no less than around 36,000 of the 64,242 units of the new Unimog S, alias the Unimog 404 (production continued until 1980). 

A fully-fledged load platform makes the difference
The Unimog S was considerably different from its agricultural counterpart with a rudimentary load platform. It featured a fully-fledged platform with a length of 2700 and a width of 2000 millimetres, mounted on a chassis with a track width of 1630 millimetres and a wheelbase of initially 2670, then 2900 millimetres from 1956.

The pedestrian, 25 hp (18 kW) pre-chamber diesel OM 636 with its awkward glow-plug ignition system was replaced with the 82 hp (60 kW) six-cylinder petrol unit M 180 II from the saloon cars, and this enabled the Unimog S to travel at twice the speed of its diesel-powered colleagues, namely 95 km/h. Optionally available from 1972 was also the 2.8-litre M 130 unit from the passenger car, although here with output derated to 110 hp (81 kW). A slick, synchromesh transmission rather than the constant mesh unit, power-assisted rather than hydraulic drum brakes and a 1.5-tonne payload were other features that distinguished the Unimog S from its civilian brothers.

Suitable for any type of body
With these genes and a willingness to accept any type of body, the Unimog 404 military version enjoyed a no less varied career than previously in the civilian sector: a material and troop carrier, a tractor for equipment and guns, a mobile weather station, workshop vehicle, military ambulance, and mobile office were just some of the functions performed by the Unimog S. Even the airborne troops had their own Unimog, which they could dispatch back to mother earth by parachute.

On request the plant would not only supply the Unimog with its standard folding roof (which could be stowed behind the seats together with the side windows), but also with an enclosed steel cab and a 3000-millimetre long platform. It was particularly this version that soon attracted the attention of the civilian market, as the 82 hp (60 kW) petrol model was far better able to keep up with road traffic than the diesel-powered agricultural version, which was limited to a speed of 52 km/h. The Unimog S was happy to tow a trailer weighing up to 4.4 tonnes. 

The fast Unimog S also enjoyed enormous sales to fire services all over the world, since these placed a premium on speed in emergencies, and often the need to travel over rough terrain. Whether for forest fires, as an equipment carrier, pump water tender or dry powder tender, the fire-fighting talents of the Unimog S are still highly appreciated in many regions today.

An enduring concept for a quarter of a century
Like the original Unimog of 1948, the 1955 Unimog S was an extremely enduring concept which was subjected to hardly any major modifications in its production time extending over a quarter of a century. 

Strictly speaking, any model updates were confined to a few important additions to the range: from 1971 some variants were also produced with the cab of the 406 series (in production from 1963), with the option of a more powerful engine. This particularly muscular unit beneath the short bonnet was the 2.8-litre six-cylinder M 130 engine, which developed 110 hp (81 kW) and gave the Unimog S a maximum speed of 100 km/h.

Civilian all-rounder
Over time the range of applications for what was originally an agricultural vehicle was naturally widened as well. The 25 hp (18 kW) first-born of the post-war period possessed many hidden talents, and these only needed to be discovered. Whether in forestry or for municipal duties, fire-fighting, the military, the construction and energy sectors or oil exploration teams in the desert, the more specialized the application, the fewer people were willing to do without the Unimog. 

From 1956 onward, the engine output was increased from 25 to 30 hp (18 to 22 kW), and the model designation was changed from Unimog 401/402 to Unimog 411. One year later a synchromesh transmission became an option, and was standard equipment from 1959. A new, enclosed cab also became available for the long-wheelbase Unimog from 1957.

It was not until the early 1960s that the compact, basic Unimog began to reach its limits, with the Unimog S also losing ground for more specialized applications. Accordingly Daimler-Benz supplemented these with the ‘406 series’, whose short bonnet concealed the powerful 65 hp (48 kW) OM 312 diesel engine. This also enabled the Unimog to perform convincingly as a tractor unit. 

Increasingly diversified range
In the mid-60s, Daimler-Benz completely restructured the Unimog range, inserting the 421 and 403 series between the small models with a choice of 34 or 36 hp (25 or 26 kW) and the medium models with 65 hp (48 kW). The four-cylinder OM 621 diesel engine of the 421 series was adopted from the passenger cars, and covered an output range from 45 to 60 hp (33 to 44 kW). The wheelbase was a standard 2250 millimetres, and the permissible gross vehicle weight ranged from 3700 to 4100 kilograms. 

The diesel engine of the 403 series was adopted from the commercial vehicle. The OM 314 had a displacement of just under four litres, and was available with outputs of 54, 66, and 72 hp (40, 49, and 53 kW). This series had a standard wheelbase of 2380 millimetres, and the permissible gross vehicle weight ranged from 4800 to 5800 kilograms.

Entry into the heavy-duty class
In 1974, the Unimog entered the heavy-duty class with a gross vehicle weight of around ten tonnes. It was not only the high permissible gross vehicle weight of 9000 kilograms and a 88 kW (120 hp) six-cylinder diesel engine OM 352 that was new about the U 120. The 425 series also featured the angular cab typical of the time, and a large bonnet with only a slight downward slope. The basic design of this cab was to remain unchanged for almost a quarter of a century. From 1979 the engine also became available in a turbocharged version OM 352 A developing 110 kW (150 hp).

This Unimog was renamed the U 1500 as part of the reorganization of model designations which Daimler-Benz carried out during the 1970s: the basic models retained their rounded form and were renamed the U 600 L, U 800 L, U 900, and U 1100 L. Angular front ends adorned the models U 1100, U 1300 L, and the particularly powerful U 1500 and U 1700 L (124 kW/168 hp). The letter ‘L’ stood for ‘long wheelbase’. Two different wheelbases had meanwhile become available for most Unimog models. 

The Unimog was not only a technological leader in the commercial vehicle sector because it made use of turbocharged engines for a high output at an early stage. It also belonged to the avant-garde because with the exception of the entry-level models, it already featured dual-circuit disc brakes all-round in the 1970s. 

Completely new vehicles introduced in the 1980s
The Unimog line-up remained substantially unchanged until the second half of the 1980s, but then the angular cab of the medium and heavy series was also introduced in the light models. The Unimog was subjected to a complete redesign by the plant, and in practice different dimensions, wheelbases, drive trains, gross vehicle weights, and engines resulted in completely new chassis. 

The 407, 417, 427, and 437 series offered customers a wider model range than ever before. This extended from the compact U 600 with 44 kW (60 hp) and a permissible gross vehicle weight of 4.5 tonnes right up to the U 2400, whose 176 kW engine (OM 366 LA, 240 hp) could easily cope with a gross vehicle weight of 12.5 tonnes.

From 1993, the range was even headed by an all-wheel-drive, three-axle Unimog built in Gaggenau; however the Iron Curtain between east and west had by now fallen – and demand by the military declined. Tighter budgets also meant that sales to municipal authorities, who had traditionally been good customers, fell to some extent.

New cabs with a sloping front end
Daimler-Benz responded by thoroughly restructuring the Unimog range. As early as 1992, the light 408 (U 90) and 418 (U 110 and U 140) series replaced their still youthful predecessors. Typical features of the new models included a redesigned cab with a heavily sloping front end, providing particularly good forward visibility. 

On request the new models were also available with an asymmetrical bonnet cutaway on the driver’s side, which provided a good view of mounted implements and allowed rapid coupling and uncoupling as a one-man operation. The driving characteristics were improved with a new frame and progressively acting coil springs, and the completely redesigned cab offered significantly more space and comfort than before.

A little later the Unimog was even joined by a little brother: this scaled-down implement carrier was named the UX 100, but despite technical refinements such as transferable steering it was never able to carve a niche for itself. The rights to this concept were sold to the Hako group after 790 units had been built.

Form follows function
Meanwhile the 408 and 418 were already harbingers of what was to come in 2000 and beyond: the model range was split into vehicles mainly designed as off-road implement carriers and those designed for all-terrain transport operations. The former category was represented by the U 300 to U 500 models (405 series) introduced in 2000. The target groups were municipal authorities, government departments, service providers and the transport sector. In 2003, DaimlerChrysler’s North American subsidiary Freightliner even started marketing the U 500 in the USA under its own brand name. However, Freightliner discontinues sales in 2007, when emission standard EPA 07 came into force, and having sold only around 200 units in five years.

The typical feature of the 405 series was a new short-nosed cab with a high level of practicality and ergonomics. The cab was of composite fibre construction, and provided outstanding visibility by virtue of an extremely deep windscreen and side windows.

The ‘VarioPilot’ feature enabled the steering wheel, instrument panel and pedal cluster to be moved to the other side of the vehicle in a matter of seconds. This was because 75 per cent of all Unimog vehicles were used on an all-year round basis, with a variety of mounted implements which needed to be operated from either side of the cab. Moreover, in many cases one-man operation was fast becoming a necessity to ensure overall cost-effectiveness.

The UG 100 transmission was another new feature of the 405 series. The basic version had eight gears, semi-automatic Telligent gearshift (fully automatic Telligent gearshift also became available from 2003), and cruise control. Other refinements such as additional crawler or working gears, a torque converter and hydrostatic drive for infinitely variable speeds up to 25 km/h were available on request. 

The second category included the all-terrain models in the 437.4 series (U 3000 to U 5000) presented in 2002. These were intended for fire services, the energy sector and all those who needed to transport materials and equipment on extremely rough terrain. Major design priorities included using as many parts as possible in common with the ‘implement carrier’ range, while clearly differentiating according to the respective target groups where necessary.

Model range rationalised with more focus
Accordingly both categories were equipped with the engines of the OM 904/906 LA and OM 924 LA series (110 to 205 kW/150 to 279 hp), the UG 100 transmission and identical instruments, steering and brakes. The all-terrain models went their own way with respect to the cab, however, which remained a tilting all-steel design.

Rather than permanent four-wheel drive like their colleagues in the 405 series, they were equipped with selectable four-wheel drive. A particularly high ground clearance was provided by portal axles with spur gear hub drives. The drive shafts were also enclosed within the torque tube for best possible protection under hard off-road conditions. The engine, transmission, cab and body were on three-point mountings for optimum torsional flexibility.

This reorientation, which was incidentally accompanied by the relocation of production from Gaggenau to Wörth, effected a significant reduction in the number of model variants and parts, thereby bringing a considerable improvement in cost-effectiveness. The new model series reduced the number of all-terrain model variants from 36 to 4, for example, while 46 cab variants were reduced to just 6. At the same time the number of frame variants tumbled from no fewer than 135 to just 4.

A new face: the favourably priced compact Unimog
Suddenly there was room for something completely new, and at the International Motor Show in 2006 Mercedes-Benz began a new chapter in the almost 60-year history of the Unimog. This was the launch of a new, light Unimog implement carrier with a gross vehicle weight of 7.5 to 8.5 tonnes, whose major characteristics were compact dimensions and a similarly compact cab-over-engine design – unprecedented in Europe. 

The cab was adopted from the Acelo light truck, which was produced in Brazil and specialized in urban operations. The new, compact Unimog had a shortened 2700-millimetre wheelbase, and was therefore highly manoeuvrable (turning circle just under 12.8 metres). With a height of around 2700 millimetres it also passed through low entrances with ease. 

The new model came with typical Unimog technology in the form of portal axles, single tyres, three differential locks, permanent four-wheel drive, and the UG 100 transmission. The mounting points for implements of all kinds were identical to those of the two classic Unimog trucks. The engine was the 115 kW (156 hp) variant of the four-cylinder OM 904. However, the new, compact Unimog dispensed with refinements such as transferable steering or extreme slow-speed characteristics, which made it considerably less expensive than the classic 405-series implement carrier.

It was not only thanks to its tilting cab-over-engine design that this compact Unimog became more truck-like, as the new target groups cited as new potential customers during its presentation showed: the new arrival was to be aimed at the building trades and the landscape gardening sector as new potential customer groups (in addition to municipalities and the energy supply industry), on the basis that ‘less is more’.

Today the extensive Unimog family is divided into a total of seven model series with three basic operating profiles. Introduced in 2002, the U 3000, U 4000, and U 5000 series with a gross vehicle weight from 7.5 to 12.5 tonnes have outstanding all-terrain capabilities and are mainly intended for the fire services (and especially forest fires), disaster relief, as basic chassis for expedition vehicles, and for servicing and maintenance work on extremely difficult terrain.

Accordingly they ideally complement the Unimog series U 300, U 400 and U 500 introduced in spring 2000, which are designed as typical implement carriers with gross vehicle weights from 7.5 to 16.0 tonnes and mainly perform their duties with public service organizations and municipal contractors, in the construction and energy sectors, and for in-house industrial transport. As a favourably priced light version with a maximum gross vehicle weight of 8.5 tonnes and a particularly good motorway performance, this remarkably versatile family has recently been enriched by the new compact Unimog.

The U 20 first demonstrates its ability in 2007

Customers had to wait until the first quarter of 2008 for delivery of the U 20. It gave a first public demonstration of its capabilities carrying summer utility implements at the demopak trade fair in Eisenach in June 2007. It later proved its abilities on snow and ice during a tour of German winter sports resorts.

The U 20 came at just the right time, for in 2008 Germany alone boasted around 12,000 Unimog units from the 424 and 427 series, vehicles built from 1982 to 2000, that were gradually approaching retirement age. With the first cab-over-engine Unimog the plant extended the weight range for the 2008 IAA, introducing a variant of 9.5-tonne gross vehicle weight.

Additional functions for Isobus, heat protection ex factory

Also at the 2008 IAA, Mercedes-Benz presented the Isobus control system introduced into the implement carrier in 2002 with an extra memory function for recording operating data. Fitted to the Unimog, the Isobus system provided a universal joystick control that allowed implements by different manufacturers to be operated using a single cockpit terminal.

In the case of the extreme off-road Unimog models from the U 3000 to U 5000 series, Mercedes-Benz presented both heat protection and mechanical protection equipment as ex factory solutions at the 2008 IAA.

Transport with traction: all-wheel-drive trucks since 1945

· Beginning with the LA 3500 in 1950

· Extreme off-road capability even for the heavy classes

· An all-wheel-drive range without equal

Anything that might be suitable for transporting very heavy freight, especially if it had an off-road capability as well, was banned in Germany after the Second World War. The occupying powers were only too aware how suitable correspondingly designed heavy trucks were for transporting tanks. Accordingly the Allies limited the engine output of trucks to 150 hp (110 kW), while semitrailer tractors, three-axle trucks, and all-wheel-drive vehicles were likewise taboo.

These restrictions were however relaxed relatively soon, and in 1950 Mercedes-Benz was able to introduce an all-wheel-drive truck, which was not an isolated solution for the military as with previous trucks of this kind, but was basically intended to run in parallel with its less off-road capable brothers featuring conventional rear-wheel drive (drive configuration 4x2: four wheels, of which two are driven; all-wheel drive: 4x4).

A dramatic entrance by the LA 3500

This trend in all-wheel-drive trucks was started by the LA 3500 in 1950. The conventional rear-wheel drive L 3500 (drive configuration 4x2) was a major success for Daimler-Benz: this medium truck with the new 90 hp (66 kW) six-cylinder OM 312 diesel engine immediately became a bestseller, with many thousands finding their way to export countries as well. Nothing could therefore have been more obvious than to produce an all-wheel-drive version of the same.
To keep the price acceptable, the 4x4 was to adopt as many components as possible from the 4x2 version of the L 3500, and the engine, radiator, clutch, range-change transmission, rear axle, brakes, and cab, for example, were indeed common to both. This not only saved additional cost and effort in production, but also made life easier for customers with respect to replacement parts and repairs.

Like the 4x2 on-road version of the L 3500, the maximum speed of the LA 3500 (the ‘A’ stood for ‘all-wheel drive’) was 80 km/h. It is however remarkable that there was also hardly any difference between these on-road and off-road models where payload was concerned, as the 4x4 was only around 75 kilograms heavier than the tipper chassis of the 4x2. And in fact the all-wheel-drive version of the semitrailer tractor weighed 65 kilograms less than the 4x2 version. 

Extremely low kerb weight has many benefits

The developers paid particular attention to the lowest possible kerb weight for their new all-wheel-drive truck, and for good reasons. The plant described the advantages in the following terms at the time: ‘Developing each individual component in the best possible form for the power flow, as well as using high-quality materials, has resulted in the extremely low weight of 2585 to 2680 kilograms for the entire chassis, depending on the wheelbase and specifications. This means a lower ground pressure, less tendency to sink in and better progress over difficult terrain than with other vehicles of the same size fitted with the same tyres.’
The chassis of the LA 3500 was a very special design. The frame was made particularly flexible, as the LA 3500 needed a great deal of torsional elasticity in order to keep its wheels on the ground and provide traction at all times. Particularly long front axle springs mounted outside the frame also made sure that the LA 3500 had remarkable torsional flexibility.

It was not acceptable for the cab to be compromised in its function during the process, however, and rubber mountings at three points gave it suitably stoical characteristics. As one highly impressed truck tester reported at the time: ‘Even when the vehicle was completely distorted, it was possible to open and close both the doors of the cab without difficulty.’
Two decades of all-wheel-drive know-how come to the fore

A correspondent from the specialist commercial vehicle magazine Das Nutzfahrzeug was even more impressed with the off-road performance of the new all-wheel-drive truck during a test in 1953: ‘Quite amazingly, it was possible to move off from standstill with a load of gravel weighing a good three tonnes on an uphill gradient exceeding 50 per cent [26,57°].’ This was based on the plant’s two decades of all-wheel-drive know-how, which came to the fore in the LA 3500 as follows: a conventional range-change transmission transferred the engine torque (a maximum of 27 mkg at 1600 rpm, corresponding to around 265 newton metres) to the unsynchronised, five-speed transmission usual at the time.

A two-speed transfer case and a differential at both front and rear made it possible to drive all the wheels or only the rear wheels. Daimler-Benz omitted a third, inter-axle differential for a very good reason: it saved the cost of this as well as that of an additional lock. ‘The benefit of dispensing with this,’ the plant wrote, ‘is that if one of the axles begins to slip, the full available torque is still transmitted to the ground via the second axle.’
Differential locks were simply not part of the repertoire at that time. Nevertheless, the off-road ratio selectable via the transfer case still increased the vehicle’s climbing ability considerably. While this was 27 per cent (15.11°) for the fully loaded solo vehicle in first gear, engaging the off-road gear increased it to a maximum of 43 per cent (23.27°).

Just under 3000 units of the LA 3500 produced

There was certainly a market for such vehicles. Whether because of the catastrophic condition of Germany’s roads after the war, a poor road infrastructure in the export countries or quite simply the upsurge in construction activity during the years of the German economic miracle, the plant produced just under 3,000 all-wheel-drive units of the LA 3500 between 1950 and discontinuation of the series in 1961, and just under 7,700 units of its close relative, the LA 4500. By way of comparison, almost 52,000 of the basic L 3500 (including the preceding L 3250, which was only produced for a short time) left the production lines between 1949 and 1961.

It was therefore no wonder that Daimler-Benz did not hesitate to extend the all-wheel-drive concept to other models. 1953 saw the introduction of the 4.5-tonne LA 4500, followed in 1954 by the 145 hp (107 kW) model LA 315 with a payload of around 6 tonnes and a gross vehicle weight of 13.8 tonnes, which also proved its worth performing tough military service as the LG 315. This was then joined in 1957 by the short-nosed LA 321 designed for a gross vehicle weight of 9.25 tonnes and the LA 331 export model (15 tonnes GVW). The heavy two-axle models LA 329 and LA 332 built from 1958 were mainly intended for Brazil.

Meanwhile these classic cab-behind-engine trucks were becoming less and less suitable for the European market. In Germany, for example, extremely restrictive regulations covering dimensions and weights came into force during the second half of the 1950s, giving cab-over-engine designs a strong tailwind. At the time Daimler-Benz considered the cab-over-engine concept to be a passing fad, and although it offered such vehicles in the form of e.g. the LP 315 as early as 1955, it devoted much more effort to new short-nosed designs.

Short-nosed models continue the all-wheel-drive tradition in style

First presented in March 1959, short-nosed trucks were a compromise on wheels. This is because with limited exterior dimensions, the designers were obliged to create as much space as possible for the load platform and keep weight as low as possible to ensure the maximum payload for a likewise strictly limited gross vehicle weight. 

The short-nosed truck had two advantages over the cab-over-engine design, however. Firstly, many drivers felt safer behind even a short bonnet than in a cab with no crumple zone. And secondly, the engine intruded only slightly into a short-nosed cab, thus still permitting reasonable cross-cab access. This also allowed enough space for a third seat between the driver and co-driver (very popular in those days), and the engine gave off less heat and noise than in a cab-over-engine design where the cab was mounted directly above it. 

A short-nosed design also had a further, not insignificant advantage for all-wheel-drive trucks used as construction site vehicles: the more forward location of the engine provided better traction, especially on steep ramps, because the front axle was less likely to lift under critical handling conditions. 

A first all-wheel-drive version of the new short-nosed trucks already appeared in 1959, in the form of the medium-weight LA 1113 (also supplied to Brazil in CKD form as the LAP 1113). Two years later this was followed by the 7.4-tonne LA 710, which could still be driven with a car driving license in Germany. In the heavy short-nosed truck segment, the LA 1518, LA 1620 and LA 1920 trio of all-wheel-drive models celebrated their debut in 1964.

However, it was above all two derivatives of these, the three-axle LA 2220 and the LA 2620, that would become the epitome of the heavy all-wheel-drive construction vehicle for many years to come. A gross vehicle weight of 22 tonnes was initially permitted in Germany, and in off-road use they were capable of up to 26 tonnes.

Gigantic three-axle trucks set new standards

All-wheel-drive technology had made enormous progress. To avoid excessive tyre wear, a differential was installed in the transfer case between the two rear axles, though this was automatically locked when the low-range gearbox was selected. Pneumatically selectable differential locks for the rear axles were available on request. Selecting the low-range gearbox also activated the front-wheel-drive system. This form of drive selection ensured particularly easy operation, making errors less likely.

The drive axles used spur gear hub drives to transfer the torque. The driven front axle used by Daimler-Benz was a live axle with encapsulated constant velocity joints at the wheels. The rear axles were the ten-tonner units with a separate carrier and drive shafts usual at the time. These separate drive shafts were an unusual drive principle derived from the newly developed triple-shaft transfer case with differentials for the two rear axle drive shafts.

Climbing ability of 56 per cent
The 220 SAE hp (202 DIN hp/149 kW) OM 346 direct-injection engine was connected to the transfer case via a six-speed gearbox named the AK 6/80, which gave the vehicle a final-drive ratio of 1:7.35 and a maximum road speed of just under 70 km/h. In first gear the maximum speed was 8.5 km/h, and with the low ratio engaged (1.82) this was reduced to 4.7 km/h, however the climbing ability of the solo truck increased from 28.9 (16.12°) to 56.2 per cent (29.34°).

A number of other refinements rendered this new three-axle truck entirely suitable for any kind of terrain. The backbone of the vehicle was an extremely strong fish-belly frame, whose cross-members were riveted and whose front section was wider than the rear. Two lower and one upper, maintenance-free control arms on each side bore the drive and braking forces of the rear axles, which meant that the leaf springs merely had to cope with the transverse and load forces.

Axle suspension with extreme off-road capabilities

In fact the engineers took particular pains over the axle suspension: the twin rear axle had a centre bearing – both rear axles were supported by a robust package of leaf springs whose free ends moved in slides on the axles. This design allowed a previously unachieved upper and lower deflection angle of 13 degrees, providing full ground contact for the wheels and optimal traction even under extreme conditions. Telescopic dampers at the front axle ensured that the drive axle could be relatively softly sprung in the interests of good off-road performance, without the springs and their mountings being subjected to excessive wear and tear.

There was also more comfort than ever for the driver. The days of silent blocks as a Spartan cab suspension had long gone: these were now replaced with a transverse leaf spring positioned in the middle of the cab rear, and in conjunction with additional shock absorbers on the right and left this ‘absorbs impacts perfectly’, as a truck tester succinctly put it at the time. His conclusion after a journey of several hours: ‘One cannot complain of noticeable fatigue.’ 

The particularly high level of comfort for those days in the three-axle LA 2220 all-wheel-drive tipper was helped by other features, for example fan-assisted ventilation and heating which could be separately adjusted for the driver and co-driver. While the driver’s seat was unable to match today’s suspension seats, it had three adjustment functions and was extremely well padded. To quote the same truck tester: ‘This seat has clearly been very carefully designed and holds the driver in a fatigue-free, alert posture at all times.’ 
Cab with an unprecedented level of comfort

Other features that helped make life pleasant in the cab included a padded sun visor, two stowage compartments in the doors, a lidded glove compartment and clothes hooks on the wall. The transmission tunnel and door linings were of noise-absorbent material, while the roof liner was of perforated plastic. A cranked steering column increased the space available for the driver’s feet, the flat steering wheel ensured good visibility and even tall drivers were in no danger of hitting their heads on the roof thanks to a generous interior height.

The era of single-line braking systems was also over. The new dual-circuit system of the LAK 2220 was not only designed to cope with the high gross vehicle weight of the three-axle truck, but even anticipated the expected new regulations of the then European Economic Community (EEC). The solution at the time: one circuit braked the front axle and the second rear axle, while the second circuit was responsible for the first rear axle and the trailer. If one brake circuit should fail owing to damage, the other circuit remained fully effective. Where trailer operation was concerned, the compressed air reservoir of the towed trailer could at last also be refilled when the trailer brake was operated. Until then, many accidents had been caused during prolonged downhill braking because the compressed air supply of the trailer became exhausted at some point, which meant that the brakes of the tractor unit could not cope with the unbraked load of the trailer for long.

Although Mercedes-Benz continuously expanded the range of all-wheel-drive short-nosed trucks (soon adding nine, 13- and 15-tonners to the heavy 16- and 22-tonne models), the writing was on the wall for short-nosed designs, at least in Europe. While short-nosed cabs still remained attractive for decades in export markets such as the Middle East and the Third World – it was only in 1995 that the last short-nosed truck left the production line in Wörth – the European markets were increasingly demanding full cab-over-engine designs from the 1960s onward.

Clever interim solution for all-wheel drive and full forward control

While there were a few variants of the 1963 cab-over-engine trucks with the so-called cubic cab on offer for on-road and medium-heavy construction site operations, presentation of the succeeding ‘New Generation’ was planned for as early as 1973, and in-house development of all-wheel-drive variants of these trucks was not worthwhile. The plant therefore came up with an interim solution: from 1970 it simply equipped the already available cab-over-engine models produced by Henschel, in which Daimler-Benz had held a 51-per-cent interest since 1968, with new V-engines from the modular OM 400 series and the newly developed planetary axles. In this way it was still able to offer all-wheel-drive trucks with full forward control. 

The new V-engines were only available for all-wheel-drive trucks as V10 units with 235 kW (320 hp). This high output was transferred by an eight-speed transmission with an additional crawler gear. The frame was mounted on U-section longitudinal members offset outwards at the front. The small differential made possible by the new planetary axles increased the ground clearance to a level never before seen in a tipper. 

Henschel-Mercedes all-wheel-drive tippers designated as the LAPK series was a banjo axle with a pinion and crown wheel drive and external planetary gears. The rear axle, e.g. of the two-axle LAPK 1632, was constructed on the same principle but also had a pneumatically operated inter-wheel lock. The transfer case was the familiar triple-shaft unit which prevented drive train distortion. The cab was tiltable, which allowed easy, rapid access to the components beneath it.

These all-wheel-drive tippers with a Henschel cab and Mercedes components only represented a brief intermezzo, which began in 1970 and came to an abrupt end in 1973, for that is when Mercedes-Benz presented the vehicles of its legendary ‘New Generation’. And it was not the on-road variants but the construction vehicles that ushered in the changeover.

New Generation headed by the construction vehicles

The plant presented the new construction vehicles as a ‘rational concept’ that was based on a sophisticated modular system and thereby made two things possible: ‘Flexible adaptation to the markets’, according to Board of Management member Rolf Staelin, and ‘market-related prices’, to cite head of development Arthur Mischke. Mischke: ‘The modular system was applied so systematically that the minimum number of assemblies and parts made the maximum number of models available for all transport requirements.’
All the engines of the 400 series, for instance, had a bore of 125 and a stroke of 130 millimetres in common. This resulted in a 9.6-litre displacement for the new V6 unit known as the OM 401, the smallest of the V-engines with an output of 141 kW (192 hp). The output class of 191 kW (260 hp) was catered for by the 12.8-litre V8 already well established in the LP series, as well as by the mighty V10 with 235 kW (320 hp) from a displacement of 15.9 litres. This commonality of parts also made for a considerable reduction in the number of different components, which not only benefited production but also made life easier for customers. Instead of the 1600 parts required by the previous engine range, the 400 series only needed 650, for example.

The same particularly applies to the new planetary axles of the New Generation, with which not only the construction variants but also the road-going vehicles introduced in 1974 were equipped, and which are still performing admirably in today’s heavy Mercedes-Benz construction trucks (the Actros, Atego and Axor series). Compared to the two conventional axle series they replaced, the new planetary axles made do with just 220 parts rather than 480.

This rationalized approach had two advantages: more standardized parts meant larger production volumes and cost-reducing automation of production. This in turn made it possible to increase component dimensions for greater durability. This is why the new planetary axles introduced in 1973 are not only an indispensable feature of today’s construction vehicles because of their high ground clearance – they are also highly appreciated for their great robustness and reliability.

Extensive all-wheel-drive range right from the start

The New Generation was ready with all-wheel-drive variants right from the start. Two-axle vehicles were available with 125, 181 or 235 kW (170, 260 or 320 hp), and Mercedes-Benz offered three-axle variants with the now permissible gross vehicle weight of 26 tonnes and outputs of 181 and 235 kW (260 and 320 hp). All-wheel-drive medium trucks with gross vehicle weights of 10, 12 or 14 tonnes and an in-line six-cylinder engine generating 96 or 125 kW (130 or 170 hp) followed in 1975. The 16.5-tonne 1719 still featured a selectable front axle drive, while all the other all-wheel-drive variants now had permanent front axle drive. 

The all-wheel-drive variants retained the tried and tested fish-belly frame and a 13-degree rear axle swing angle. The rear axles were now equipped with two-stage leaf springs and in the three-axle variants the spring bracket and connection to the frame were more robust. This improved swing axle ensured a particularly smooth power flow and favourable power transfer. The all-wheel-drive front axle not only allowed a particularly high ground clearance, but also a previously unprecedented steering angle of 42 degrees.

Whereas the engines of the exclusively rear-wheel-drive trucks were recessed into the frame, the designers generally suspended the engines and transmission blocks of the all-wheel-drive variants separately in the frame. This enabled them to achieve the smallest possible prop shaft angle. The engine mountings were however identical for all the vehicles of the New Generation: at the front Mercedes-Benz used two large, inclined mounts with limited travel, and at the rear two wedge-type mounts anchored fore-and-aft with limitation of lift. 

Synchromesh transmissions for easier gear shifting

The all-wheel-drive variants were now also equipped with synchromesh transmissions as standard. ZF 5S–1106 PA was the name of the eight-speed transmission in the 2626 AK and 2632 AK, for example. To prevent shifting errors this transmission featured an electronic/pneumatic lock. It was connected to a transfer case with a lockable differential, which distributed one third of the torque to the front and two thirds to the rear. A second transfer case was connected to the first rear axle (direct-drive axle) and distributed the drive torque to the two rear axles. A differential lock between the rear axles was standard, with an inter-wheel lock available on request.

Customers had a choice of three final-drive ratios for top speeds of 75, 85, and 95 km/h. The vehicles of the New Generation were braked by pivoted brake shoes with a drum diameter of 410 millimetres, which were used on all the axles. For the all-wheel-drive variants Mercedes-Benz also threw in a further development of ALB (automatic load-dependent brake force control), which now also acted on the front axle brakes rather than just the brakes on the rear axle(s).

While the swing axle principle of the New Generation all-wheel-drive models was already known, Mercedes-Benz introduced a completely new cab suspension system: at the front the cab was mounted on two pivot bearings with flexible rubber bushings. At the rear the cab was softly sprung on dampened spring struts for low vibration. The particularly high tilt angle was a welcome addition for workshop personnel, as it afforded very easy access to the engine and other units.

The driver was easily able to carry out daily checks via flaps in the front end. Peace and quiet in the cab was ensured by fixed installation of the gearshift: when the cab was tilted, the steering and gearshift linkages extended telescopically. This enabled the shift lever to have a fixed place in the cab, which was very effectively insulated against noise, heat and cold. The cabs of the New Generation also offered more passive safety than ever before.

The naturally aspirated engines show plenty of staying power

While particularly powerful engines with turbocharging and intercooling began to be introduced into the New Generation 80, this technology was not granted to the construction vehicles for the time being. Nonetheless the V10, which had now been brought to a displacement of around 18 litres, at least gave the 1936 A – built from 1980 – an output of around 265 kW (360 hp). By way of comparison, the turbocharged eight-cylinder OM 422 A generated no less than 243 kW (330 hp) with peak torque of 1,402 newton metres in the road-going truck, and the technicians were already obtaining 276 kW (375 hp) and peak torque of 1,550 newton metres from the intercooled OM 422 LA V8-engine. From 1980, however, the 1938 AS arrived as an all-wheel-drive semitrailer tractor equipped with this, the most powerful of all Mercedes-Benz V8s. 

After the major model facelift in 1980 (New Generation 80), the new, standard engine for the always conservative construction sector was the naturally aspirated OM 422, which had been uprated to 206 kW (280 hp). It was with this engine that Mercedes-Benz offered all-wheel-drive tippers, semitrailer tractors, and chassis for special-purpose bodies.

The legendary 3850 AS heavy-duty tractor unit

Equipped with a turbocharger and intercooler, the V10, which was now mainly used on construction sites and had found its niche as a naturally-aspirated heavyweight, was awarded particularly honours from 1984 onwards. It now became the potent 368 kW (500 hp) driving force for the now legendary, all-wheel-drive, three-axle 3850 AS heavy-duty tractor unit, which offered spectacular peak torque of 2,000 newton metres.

This vehicle was easily capable of coping with a 220-tonne gross combination weight, and was only available with a torque converter clutch and the new wide-body cab, which the plant laconically described as follows: ‘Even the external appearance confirms the progress made: 16.4 centimetres wider, eight centimetres higher, headroom 168 centimetres.’
Spectacular 8x8 four-axle units

As a similarly spectacular highlight, all-wheel-drive construction vehicles with an 8x8 axle configuration appeared in 1987: these four-axle behemoths were even capable of following a Leopard tank over rough terrain if necessary. As the model 3528 AK or 3535 AK for a 35-tonne gross vehicle weight, they were available with either a naturally aspirated or turbocharged 14.6-litre V8 and were the crowning glory of the relatively recent four-axle truck species in Germany.

Such vehicles required special operating permission, as the road transport regulations categorized four-axle trucks as vehicles with ‘excessive road use’. Nonetheless, construction trucks with four axles were soon nothing unusual, as a loophole in the law was discovered: it was perfectly legal to add a further axle to a three-axle truck and call it a trailer – without a drawbar, but with its own registration plate.

In the late summer of 1981, the trailer manufacturer Theodor Meierling had presented one of the first of these so-called coupled combinations as a loophole-exploiting four-axle unit with a gross vehicle weight of 32 tonnes, and these quickly found favour with customers. In 1984, the lawmakers responded by allowing genuine four-axle units (with two steered front axles) with a gross vehicle weight of only 30 tonnes, and the 32-tonne coupled combinations were no more.

The four-axle truck only became really interesting for most customers in 1986, when the law also allowed genuine four-axle units a gross vehicle weight of 32 tonnes, which meant that payloads of 17 to 18 tonnes became possible for tippers. Just one year later Mercedes-Benz was even able to offer an all-wheel-drive version of the four-axle unit, though like the other four-axle trucks it was initially built by Arbon & Wetzikon (NAW) in Switzerland. It was only in the 1990s that four-axle production was relocated to Wörth.

A 324 kW (440 hp) engine heads the SK all-wheel-drive range

By this time, the heavy-duty all-wheel-drive trucks were members of the heavy class (SK), which had begun to replace the New Generation 80 from 1988. All-wheel-drive technology underwent few changes, although the engines became increasingly powerful. The maximum output available with the 14.6-litre OM 422 LA was 324 kW (440 hp) and peak torque of 1,900 newton metres for the 8x8 and 6x6, and for the 4x4 construction vehicle a new 12.8-litre V8 topped the range with 279 kW (380 hp) and peak torque of 1,775 newton metres. 

In 1997, Mercedes-Benz presented the Actros series of construction vehicles as successors to the SK, and once again there was a full range of all-wheel-drive variants from 4x4 to 8x8. The new series continued to use the model VG 1700 and VG 2400 transfer cases, however the Actros construction vehicles were now equipped with a hydraulic/pneumatic rather than a mechanical gearshift as standard, which reduced the number of variants. Four standardised connecting lines from the cab to the shift cylinders in the transmission replaced the previous, large number of conventional, mechanical linkages. 

Off-road EPS in the Actros construction vehicles

As an alternative, Mercedes-Benz also offered the new Actros construction vehicles with a version of the semi-automatic EPS system (Electronic Power Shift) specially modified for construction site use. Its major attribute was considerably faster gearshifts, for when the driver engaged the inter-axle lock; the EPS performed much more rapid gearshifts at least in the lower range group. In conjunction with differential lock activation, this also increased the possible EPS preselection time from ten to 30 seconds. 

As a titbit for the construction sector, the new Actros cab was available with an optional ‘construction package’ consisting of oilskins, a helmet and hammer bracket, and a robust step mounted outside the vehicle which allowed much more convenient inspection of the tipper mechanism. 

The underbody had also been greatly modernized: instead of the heavy, relatively hard trapezoidal springs, Mercedes-Benz equipped the new construction vehicles with maintenance-free parabolic springs on all the axles. Hydraulic shock absorbers all round did the rest to ensure a high level of comfort. 

Clever front axle load compensation for the Actros four-axle range

The developers were particularly proud of their unique new front axle load compensating system for four-axle units, which allowed full axle load compensation between the two steered front axles up to an obstacle height of 100 millimetres. When driving over an obstacle, a combination of swivelling levers and pull rods initiated a vertical shift of axle position, thereby obviating any undesirable change in axle load. This improved off-road ride comfort, provided better traction and prevented over braking of an individual axle. It also reduced wear and tear to the components, as well as tyre wear.

It was specifically the all-wheel-drive variants that were denied disc brakes, however. They had to make do with drum brakes all-round, as Mercedes-Benz considered the risk of damage during hard off-road operations to be too great. Nonetheless the drum-braked all-wheel-drive Actros models were equipped with an electronic brake control system. 

The new all-wheel-drive trucks were also characterized by the latest technology and maximum customer benefit in other respects: weight was optimized by the use of high-strength steel for the side and cross-members of the frame, whose design provided extreme flexural rigidity despite great torsional flexibility. Additional strength was added by load distribution plates which specifically strengthened the frame in highly stressed areas. The new construction Actros also featured a wealth of low-maintenance and maintenance-free components. One of many examples was the use of molecular rubber bearings for the springs. This is one of the reasons why it was possible to dispense with a central lubrication system.

An all-wheel-drive range second to none

Following the Actros model facelift in 2002, whose major feature was an extremely luxurious and uncompromisingly driver-friendly cab; the heavy trucks with all-wheel drive were in a stronger position than ever before. The 8x8 flagship of the Actros all-wheel-drive fleet was available with a gross vehicle weight of up to 41 tonnes and 375 kW (510 hp) from a 16-litre V8 engine (complying with the Euro 4 or 5 emission standard), for example, and the 6x6 Actros models were also to be had with a maximum output of 375 kW (510 hp). Up to 353 kW (480 hp) was even available for the 4x4 variants. 

Yet the range of Mercedes-Benz trucks with all-wheel drive is by no means restricted to the Actros series. Customers needing a little less are well served by the weight-optimized Axor series of heavy trucks in the form of the all-wheel-drive, two-axle models 1823, 1828, and 1833. These are powered by 169, 206, and 243 kW (230, 280, and 330 hp) in-line six-cylinder engines from the 900 series. The medium-size Atego is available as an all-wheel-drive two-axle truck with gross vehicle weights from ten to 15 tonnes. These two-axle units are likewise powered by four and six-cylinder engines from the 900 series, with outputs from 132 to 206 kW (180 to 280 hp).

Prioritising customer benefits: construction variants of the Actros 3 

The third-generation Actros construction variants were presented at the 2008 International Commercial Vehicles Show (IAA) and were better equipped than ever for the harsh environment of the construction site. The all-wheeler retained the familiar configurations of 4x4 to 8x8. But the new construction Actros featured, for example, a new protective plate to protect the oil sump, engine and radiator. Made of four-millimetre thick, high-strength stainless steel, this protective plate protruded a good hand-width from the substructure like a jutting chin and curved upwards into the front end of the new construction Actros almost like a front spoiler.

Then there was the pivoting step bar, which attractively wrapped around this front-end ensemble like a kind of mini cowcatcher. Triple beading in the protective plate itself provided visual relief – coordinating perfectly with the three ventilation slots in the radiator grille a level above. The vehicle’s overall appearance was a highly muscular one – as was only apt for a construction vehicle.

Other new features included the highly robust headlamp grilles, which now came in black steel rather than plastic as before. However, a quick-release mechanism on the grilles ensured that a sponge could find access without difficulty. For potential threats from the rear, the Actros 3 construction versions were also well equipped with steel-grilled tail lights. And adversity from above, such as falling concrete, was kept at bay by protective steel covers over the tail lights.

Extra protection for the tank

An additional optional protective plate – simple to remove, clean and refit – served to repel attacks on the ever vulnerable fuel tank. The Actros 3 construction variants also benefited from a new one-piece handrail routed across the cab roof, which complemented the optional entry step on the driver’s side of the vehicle more fully than was previously the case, the hand now knowing exactly where to find a rearward hold. Of entirely new design, too was the first rung of the entry step, which gave way not only to longitudinal but also to lateral pressure.

‘Pivoting entry step’ was the name given to this new part, which was designed for retrofitting even to older designs of Actros trucks. One practical feature was that in the event of damage occurring to the horizontal step plate, only the plate itself required changing rather than the entire unit.

Reinforced mirror housing, further upgraded interior

The new mirrors of the Actros 3 construction version were also particularly well equipped against damage. The housings were shrouded in coarse ribbed and impact-resistant plastic to reduce the likelihood of unsightly scratches left by the whip of branches or other such hardships.

As far as the interior was concerned, the construction Actros kept abreast of its road-going brothers – although carpeting was generally a little more robust. This could be seen, for instance, in the new instrument panel, which now also featured four elegant chrome-surround dials, and in the introduction of sun blinds both for the front windscreen and for the first time the side windows.

Another feature was the new, special and absolutely standard Actros rubber mat such as was produced for Actros 3 road vehicles. The construction vehicles also provided an optional folding table on the passenger side, ideal for serving up a quick lunch or dinner.

Innovative features for the all-wheel-drive truck: rain sensor and automatic transmission

Nor was there any shortage of detailed refinements, such as the new compressed-air gun for rapid cab cleaning, or the light and rain sensors, although these were only available in combination with tinted windows. As soon as circumstances required, the sensors automatically activated dipped lights or windscreen wipers.

And the new construction Actros made use of the automated
12-speed transmission from the PowerShift family – not as standard, as with the road-going vehicles, but with special software and hardware for construction site use. The highly robust and durable, forged-steel linkages, for example, were specially designed to cope with tough conditions off-road.

Power-off-road mode made its debut in the vehicle software, designed to guarantee ultra-fast shift times and exactly the right bite for difficult surfaces. Two rapid reverse gears provided the wherewithal to speed up operations where turning manoeuvres were not possible (for example, in tunnels). And Rocking mode would be of particular benefit on construction sites, where loads often literally become bogged down.

Vertical exhaust pipe with height and direction adjustment

And that was not all. Tractor units and pickups were now equipped on the rear wall with a new optional floodlight, which was mounted centrally and provided strong, bright illumination for an area measuring ten metres by five metres. Also positioned directly behind the cab was the new vertical exhaust pipe concept: two- and three-axle vehicles now came with a stainless steel exhaust, which was fully adjustable in terms of height and direction of exhaust flow.
Mercedes-Benz also supplied the new tipper trucks in an additional version specially designed for road construction use. The so-called road construction packet included, for example, a high-mounted tail light, side-mounted rear floodlights, and shortened wings with folding splash guards. 

Heavy-duty truck for demanding off-road use: the Mercedes Zetros

In addition to the construction variants of the Actros 3, a further highlight of the 2008 IAA was an entirely new representative of the off-road family, the new all-wheel-drive Mercedes-Benz Zetros. This not only added a very special off-road variant to the all-wheel-drive truck portfolio, but was also seen as a continuation of the Unimog, with a focus on transporting particularly heavy loads.

The Zetros came exclusively with all-wheel drive and was available with both two and three axles. The payload of the two-axle version (1833 A 4x4) ranged from four to six tonnes, and from seven to ten tonnes in the case of the three-axle version (2733 A 6x6). The all-wheel-drive basis was borrowed from the Zetros’ civilian colleagues, the Actros and Axor.

Made-to-measure cabs: layout conceived for air transport

The low height of the specially designed cab, which made only partial use of existing designs from the corporate construction kit, provides an immediate clue as to the purpose for which the Zetros was conceived. 

The interior was taken from the global cockpit of the Axor, the doors came from the Unimog. But otherwise the layout was all-new and specifically designed for various modes of transportation by rail and air. The vehicle fit without any problem into transport aircraft such as the Hercules C 130 or the Transall C 160. In addition, dimensions complied with measurements internationally prescribed for rail transport.

None of this was by chance. After all, the vehicle was designed not only for use in disaster relief, rapid response with forest fires or the energy sector, but also for deployment by international peacekeeping missions, for example. 

Form follows function: Renaissance of the cab-behind-engine design

This was the reason behind the renaissance of the cab-behind-engine design, unique nowadays among European trucks. This design not only created extra space in the cab for passengers, it also lent itself in particular – and without any great risk of overloading the front axle – to armouring the vehicle with a view to protection from sudden mine detonations or ballistic attacks. Circumstances in Iraq or Afghanistan, for example, have meant that the demand for vehicles like the Zetros has continued to rise in recent years.

Moreover, when it comes to repairs and maintenance, the bonnet of a cab-behind-engine design can be opened in less time than it takes to tip a traditional COE cab. One important consideration in extremely cold climes, where temperatures of minus 50 degrees Celsius are not unknown, is that the crew can remain in the cab while the maintenance team get to work on the engine.

Typical design, practical technology

The clever thing about the Zetros, whose distinctive radiator grille shows clear similarities with the current range of off-road vehicles with the three-pointed star, is that the corresponding cab-over-engine design could be built using series-produced items. Not only did the cab interior come from the global cockpit of the Axor, for example, so too did the steering. And the Axor also supplied the engine, the 243 kW (330 hp) six-cylinder from the 900 series.

The axles of the Zetros made use of the tried-and-tested HL 7 planetary axles dating back to the New Generation, and which even today remain a key feature of heavy-duty construction trucks. Brakes and suspension were as rugged as the conditions for which the trucks were intended: leaf springs on all axles and drum brakes stood for technology that was as uncomplicated as it was robust.

Traction with brains: vans with all-wheel drive
· Sprinter 4x4: the van for everyone, thanks to numerous variants

· T2 and Vario 4x4: the all-wheel drive for professionals

· Vito 4x4: compact van with off-road vehicle traction

Whether it’s construction engineers or power line technicians, water supply engineers or the rescue services, council workers or disaster protection agencies, delivery drivers or mountain resort hotel staff – none of them can choose the spot where they are needed and they often have to get there under the most difficult of circumstances. Extreme gradients, rough terrain, badly eroded tracks, saturated fields, ice and snow are just some of the obstacles that have to be overcome. Outstanding traction is indispensable in such cases. This is where the Mercedes-Benz Sprinter 4x4, Vario 4x4, Vito 4x4 and Viano 4MATIC came into their own. No other van manufacturer produced such a wide range. Private purchasers also benefited, for example, if they were looking for a camper offering particularly high traction.

Sprinter 4x4: the van for everyone, thanks to numerous variants
A former military training area not far from Berlin provided the venue. In spring 1997, Mercedes-Benz had given motoring experts an off-road demonstration of an all-wheel-drive van. The Sprinter, which had been introduced for the first time just two years previously, was then able to display its outstanding ability to cope with rough terrain. Its predecessor model, the T1, also known as the ‘Bremer’ because it had originally been manufactured in Bremen, had already been skilfully converted from a classical rear-wheel-drive vehicle to an all-wheel-drive van with particularly strong traction. The preferred solution for these individually produced vehicles was the immaculate all-wheel technology employed in the legendary Mercedes-Benz G-Class. But this saw the introduction for the first time of a professionally developed factory design.

The Sprinter fitted the bill perfectly: rear-wheel drive, a turbodiesel producing for its time an amazingly powerful 90 kW (122 hp), plus a very extensive range of models. All in all, an outstanding basis for a 4x4 van, which was quite deliberately not a replacement for an off-road vehicle but which could be a tremendous aid to professional users in all sorts of situations. 

All-wheel drive, manually selectable up to 20 km/h
The central feature of this version was the re-designed all-wheel drive which, at the touch of a button, could be manually selected and deselected while driving at speeds up to 20 km/h. With front axle drive selected, the torque was distributed in a 50:50 ratio between front and rear axle. For safety reasons, the front wheel drive automatically deactivated when the engine was switched off. As a consequence, the Sprinter 4x4 could never inadvertently be started up with front-wheel drive selected, even if the selector switch was set to ‘all-wheel’.

Extra weight amounts to around just 130 kilograms
The additional components for the 4x4 drive weighed around 130 kilograms, a favourable figure compared with the permissible gross weight of a full-size van. Installing the additional components also raised the ride height at the front axle by 110 millimetres and by 80 millimetres at the rear axle. Modifying the front axle reduced the steering angle from 46 to 36 degrees, producing a larger turning circle. 

The exemplary safety engineering features were already typical of the Sprinter by this time; it was the first van of its class to be equipped as standard with an anti-lock brake system and disk brakes all round. Selecting front-wheel drive automatically switched off the ABS functions; they would be re-activated in the same way by reverting to 4x2 drive mode. 

Optional manually selectable gear ratio
Depending on the variant, the angle of approach ranged from 31 to 35 degrees. The ramp angle, depending on the wheelbase, measured between 20 and 26 degrees. The first generation Sprinter 4x4 was able to satisfy particularly demanding traction requirements by an optionally available, manually selectable transfer box gear ratio of 1:1.4. A manually selectable differential lock on the rear axle was also available as an optional extra; the longest wheelbase variant was equipped with this as standard. All the all-wheel-drive components were housed within the floor assembly, providing them with maximum protection against external damage.

An extensive model range to satisfy the most varied requirements
An extensive model range was typical of the Sprinter, and essential for professional use in the 4x4 segment. One Sprinter version, for example, was powered by a five-cylinder diesel engine, capable of delivering 90 kW (122 hp) from a cubic capacity of 2.9 litres and achieving a high maximum torque of 280 newton metres – an important tractive power bonus, particularly off-road. An alternative was provided by a 105 kW (143 hp) four-cylinder gasoline engine, producing torque of 210 newton metres from a cubic capacity of 2.3 litres. The range was later complemented by a 74 kW (100 hp) five-cylinder turbodiesel engine. 

Power transmission was achieved by either a mechanical five-speed manual transmission or a fully automatic transmission. A choice of up to four axle ratios was available for all versions.

The vans were available as cargo vans, crew buses (either normal or high roof versions), as platform trucks, stripped chassis or double cab in any of three wheelbases and, as required, with a permissible gross weight of either 3.5 or 4.6 tonnes.

The Sprinter with permanent all-wheel drive follows in 1999
One year after introducing the Sprinter 4x4, Mercedes-Benz extended the range by adding a variant with permanent 4x4 drive. This variant’s power distribution between front and rear axle was in the ratio 35:65.

In the following years the Sprinter 4x4, like its sister models with rear-wheel drive, benefited from continuous and extensive product enhancements. Particular examples were the introduction in spring 2000 of powerful and fuel-efficient CDI diesel engines with ratings of up to 115 kW (156 hp) and producing 330 newton metres of torque. As well as receiving a visual makeover, the Sprinter was also given a new cockpit and a joystick gearshift – to save space; the gearshift lever was moved to the instrument panel for easy reach.
The automated six-gear ‘Sprintshift” transmission replaced the optional automatic transmission. And, at the same time, the differential lock on the rear axle in conjunction with all-wheel drive became standard equipment for all models. Another model refinement in 2000 was further development of the automatic brake differential (ABD) to produce a fully-fledged traction control system (TCS). Two years later, Mercedes-Benz introduced the ESP® Electronic Stability Program. In 2000, the Sprinter with all-wheel drive demonstrated its abilities when it was used as the support vehicle for Hubert Schwarz, the ultra-distance sports cyclist. The Sprinter 4x4 accompanied him on his cycle journey around the world. 
The new 2007 model Sprinter 4x4
After eleven years and with well over a million vehicles produced, the successful earlier model was replaced by a new Sprinter in spring 2006. That same year, a prototype version with all-wheel drive was shown at the 2006 International Commercial Vehicle Show. It was launched on the market in spring 2007. The new model offered permanent all-wheel drive which, under normal driving conditions, distributed power in the ratio of 35:65 between the front and rear axles. 

4x4 and 4ETS: a unique world-beating combination
Instead of mechanical differential locks, the all-wheel drive now operated with the 4ETS Electronic Traction System. This system automatically and individually applied braking force at short intervals to any one or more wheels that lost traction. At the same time, the drive torque was transferred to any wheel or wheels still having sufficient grip. With the new Sprinter 4x4, the all-wheel drive operated even more effectively because 4ETS was integrated into the standard ESP® and specially adapted to the all-wheel drive. The effect of the interaction between 4x4 and ESP® was that the vehicle could be controlled with supreme ease at all times within its physical limits and kept safely on course.

Like its predecessor, the Sprinter was raised by 110 millimetres at the front and by 80 millimetres at the rear. Depending on the model, the angle of approach was 27 to 28 degrees (50.95 to 53.17%); and the angle of departure of the closed body variants between 12 and 27 degrees (21.26 to 50.95%). Compared with the conventionally-powered model, its ability to cope with steep gradients improved by up to 20 per cent. At a maximum speed of 20 km/h, its fording depth was 620 millimetres. The additional weight of the all-wheel drive was limited to between 115 and 135 kilograms, depending on the model.

Sprinter 4x4: more choice than ever before
The Sprinter 4x4 was available in numerous bodywork, length and weight variants. In practice, this meant a choice of three wheelbases, four body lengths and three roof heights, and of permissible gross weights between 3.5 and 5.0 tonnes. Propulsive power was delivered by four-cylinder and six-cylinder CDI engines with power ratings of 80 kW (109 hp), 110 kW (150 hp), and 135 kW (184 hp). There was a choice between the standard six-gear manual transmission and a five-gear torque-converter transmission, plus various axle ratios so that the vehicle could be perfectly tailored to individual operating conditions. Like its predecessor, the Sprinter 4x4 would also be available later on with a manually selectable all-wheel drive and a similarly manually selectable 1:1.4 reduction for particularly demanding working conditions.

The Sprinter 4x4 also benefited overall from the van’s model change. Large 16-inch wheels increased both traction and ground clearance; they also provided space for a particularly lavishly sized braking system. The new cockpit gave both driver and assistant driver more room, and its exemplary ergonomic design and generous stowage facilities were highly attractive features. The safety equipment was unrivalled. In addition to the anti-lock brake system and individual airbags, at its core was the Adaptive ESP®, the latest generation Electronic Stability Program with load distribution and centre of gravity recognition.

In model year 2011, the Sprinter 4x4 fell back on the unchanged tried and tested 4ETS Electronic Traction System with automatic force distribution between the wheels. All-wheel drive could be switched in via a dashboard button if needed, either with the vehicle stationary or moving slowly at a speed of 10 km/h or less. The Sprinter 4x4 was optionally available with a reduction gear that reduced the maximum speed in each gear by 42 per cent, increasing pulling power by the same value accordingly. 

The Sprinter also benefited from the torquey, smooth-running CDI diesel engines, also introduced in 2009 and having an output ranging from the four-cylinder engine delivering 95 kW (129 hp), to the V6 engine producing 140 kW (190 hp). All were equipped as standard with a particulate filter, meeting the Euro 5 exhaust gas standard, and optionally even the strictest emission standard of the time, the (voluntary) EEV level (Enhanced Environment-friendly Vehicle). Power transmission was via the especially economical 6-speed manual transmission, also introduced in 2009, or a comfortable automatic transmission. Two weight variants with a GVW of 3.5 and 5.0 tonnes met every possible transport requirement. 

T2 and Vario 4x4: the all-wheel drive for professionals
Over many years, Mercedes-Benz large-capacity vans have earned a unique reputation. They are the number one choice of the construction industry, the rescue services and council workers and of skilled tradesmen, whenever they are looking for a sturdy van, easy to operate and with a high payload in the region of up to 7.5 tonnes gross weight. They also offer a suitable and serviceable basis for midi buses and special bodies. 

An all-wheel drive, of the sort which Mercedes-Benz has been supplying for many years, fits easily into this framework. Whereas all-wheel drive on the lighter Sprinter will largely be called upon to occasionally improve its traction, the Vario and its predecessor, the T2 model series, is used by a wide circle of customers in the commercial and municipal sector who frequently need all-wheel drive. 

Permanent all-wheel drive part of the range since 1991
The all-wheel era began in 1991 with the 814 DA model of the T2. This sturdy, large-capacity van was equipped with permanent all-wheel drive, with short axle ratios to increase tractive power and with an additional reduction in the transfer box (on-road: 1.037; off-road: 1.67). The three-shaft VG 550 transfer box was located separately from the manual transmission and distributed some 25 per cent of the torque to the front axle and 75 per cent to the rear axle. Under extreme road conditions, the interaxle differential in the transfer box could be locked up. This produced a rigid connection between the front and rear axles. Off-road gear, inter-axle differential lock, and the optionally available rear axle differential lock were all actuated via air valves. 
The vehicle was powered by the OM 364 LA diesel engine, a supercharged four-cylinder in-line engine with direct injection, one of the most recent successors to the legendary 300 engine series. The four litre capacity power pack delivered 100 kW (136 hp) and achieved maximum torque of 408 newton metres. Power transmission was delivered via a five-speed transmission with mechanical gearshift.

High-strength steel grades for the frame, large tyres
The chassis frame was designed to withstand off-road stresses by employing high-strength materials. Size 9.5 R 17.5 tyres instead of the usual 205/75 R 17.5 format increased the chassis ground clearance. Standard tyres were retained for the cargo van; either 215/75 R 17.5 or 8.5 R 17.5 tyres were used.

The all-wheel van produced in the Düsseldorf plant was available either as a stripped chassis with cab or cowl, or as a cargo van. It had a 3,150 or 3,700 millimetres wheelbase and a permissible gross weight of 7.49 tonnes. To the large-capacity van’s permissible gross weight of 7.49 tonnes could be added a 2.4 tonnes towing capacity. With a compressed air-braked trailer, the all-wheel-drive van could tow up to 7.5 tonnes. The permissible gross van/trailer combination weight then amounted to 14.99 tonnes.

Excellent traction even under difficult conditions
The T2 4x4 had disk brakes at the front and drum brakes on the rear axle. An anti-lock braking system could be had on request. Whenever the ABS control system was activated, the inter-axle differential lock in the transfer box was automatically switched off. The 814 DA all-wheel-drive van had excellent traction characteristics even under the most difficult road conditions, achieving a hill-climbing ability of 73 per cent (36.13°) fully laden without trailer and of 32 per cent (17.75°) with a trailer in tow.

Euro-2 engines offer greater tractive power
Four years on and T2 production had been moved from Düsseldorf to Ludwigsfelde near Berlin. The all-wheel-drive version of the large-capacity van had also benefited from engines redesigned to comply with the Euro 2 emission standard. Its rated power had risen modestly to 103 kW (140 hp); more importantly, its tractive power was now 500 newton metres at low engine speeds of between 1150 and 1500 rpm.

The Vario 4x4 embarked on its career in 1997
The Vario succeeded the T2 in 1996. One year later, it would be followed by the new 814 DA and 815 DA 4x4 models. Many elements of the well-tried preceding range were adopted, including the two wheelbase variants, the cargo van with two different roof heights, the platform truck and dump truck, and the chassis with either just the driver’s cab or with crew cab. The permissible gross weight remained unchanged at 7.5 tonnes and even 8.2 tonnes for the chassis version. Depending on the version, the Vario’s new OM 904 LA turbodiesel direct injection engine delivered either 100 kW (136 hp) or 110 kW (150 hp) from a cubic capacity of 4.25 litres. The high maximum torque of 520 or 580 newton metres was achieved at engine speeds of between 1200 and 1500 rpm.

As before, power was transmitted continuously to the front and rear axles via a five-speed manual transmission and the 
Mercedes-Benz VG 550 transfer box. Due to the Vario’s axle load distribution, torque was distributed between the axles in the ratio of 28:72. The transfer box ratio was 1.037 on-road and 1.67 off-road. The appropriate gear ratio was selected by a rocker switch while stationary. With its two optional axle ratios, and depending on the operating conditions, the Vario 4x4 could achieve a top speed of 99 km/h and a hill-climbing ability of up to 73 per cent (36.13°) without a trailer.

Two manually selectable differential locks
In addition to the manually selectable inter-axle differential lock, a similarly manually selectable differential lock on the rear axle was then included as standard on the Vario. Both were actuated by air valves. To assist off-road mobility, the Vario 4x4, like its predecessor, ran on 9.5 R 17.5 tyres (4x2 version: 205/75 R 17.5). This increased the ground clearance below the rear axle by 38 millimetres to 216 millimetres.
High payload and a huge towing capacity
The extensive engineering content in the drive system and chassis increased the curb weight of the Vario 4x4 compared with the initial design by around 600 kilograms. Despite this, even when compared with conventionally driven vehicles, its payload was substantial, up to 3.9 tonnes in the case of the all-wheel-drive platform truck, for example. If the permissible load capacity was still not sufficient, then the Vario 4x4 was ideally suited as a towing vehicle. The all-wheel-drive van could tow up to 7.5 tonnes, and the permissible van/trailer combination weight was now 13 tonnes. At this weight, the large-capacity van could surmount gradients of up to 44 per cent (23.75°).

Whereas four internally ventilated disk brakes were fitted to the new rear-wheel-drive Vario, the rear axle of the Vario 4x4 was equipped as before with drum brakes. The background to this was the danger, particularly with dump trucks, that stones might collect between wheel and brake disk and damage the disk.

In 2003, the Vario 4x4 was given a new top-class engine, together with a six-gear manual transmission. A 130 kW (177 hp) version expanded the range into new areas. Its most impressive feature was the maximum torque of 675 newton metres.

Vario 4x4: a unique large-capacity van with all-wheel drive
Ten years after their first appearance, the Vario and Vario 4x4 benefited from an extensive upgrade in spring 2006. The main element was the installation of BLUETEC engines complying with the Euro 4 emission standard. The all-wheel-drive Vario was now available in three engine variants: 95 kW (129 hp), 115 kW (156 hp), and 130 kW (177 hp). All models were now equipped as standard with a six-gear manual transmission.

The all-wheel model, too, now had disk brakes on the rear axle. Depending on the wheelbase (now either 3700 or 4250 millimetres), the Vario 4x4 ran on size 9.5 R 17.5 and 215/75 R 17.5 tyres. Reinforced springs on the rear axle and the reinforced front axle emphasised its ability to cope with high stresses. As a unique all-wheel-drive large-capacity van, the Vario had genuinely earned a firm place among vans designed for tough work.

In 2011, the Vario 4x4 is powered by Euro 5 compliant engines, like its 2-wheel-drive counterpart. The output levels remain unchanged.

Vito 4x4: compact van with off-road vehicle traction
A recent offshoot of the Mercedes-Benz family of vans with all-wheel drive was the Vito 4x4, introduced for the first time in autumn 2005, two years after the introduction of the current model series. It combined the handy dimensions, the excellent handling and the manoeuvrability of a compact van with the traction of an off-road vehicle. The Vito 4x4 was available in virtually all the same length and body variants as the original vehicle, i.e. there was a choice between two wheelbases and three overall lengths, and between cargo van, crew bus, and Mixto.

Like the Mercedes-Benz large-capacity Viano 4MATIC, the Vito 4x4 had permanent all-wheel drive which, in normal driving conditions on firm surfaces, distributed the power between front and rear axles in the ratio of 35:65. The developers flange-mounted the transfer box directly onto the main transmission. The front axle drive was kept very compact; it was lubricated for life and was therefore as maintenance-free as the additional front axle drive shafts.

4ETS replaces differential locks
Instead of mechanical differential locks, the all-wheel drive operated using the 4ETS Electronic Traction System, which had already proved its excellent worth in numerous Mercedes-Benz vehicles. Should one or more wheels lose traction on a slippery surface, the 4ETS automatically and individually applied braking pressure in short bursts to the spinning wheels, thus increasing the torque by an equal amount to those wheels with good traction. 4ETS used the ABS wheel sensors to achieve this. This automatic braking intervention by the 4ETS was able to simulate the effect of up to three differential locks. 4ETS was integrated into the ESP® Electronic Stability Program, whose control characteristics were specially adapted to the all-wheel drive. 

Although the Vito 4x4 was not a fully-fledged off-road vehicle, it by no means shrank from off-road work. For example, the all-wheel-drive Vito’s angle of approach was 20 degrees (36.4%) (conventional drive: 18 degrees or 24.93%) and the angle of departure of the short wheelbase and short overhang variant was 28 degrees/53.17% (22 degrees/40.40%). The short wheelbase Vito 4x4 had a ramp angle of 19 (34.43%) rather than 14 degrees (24.93%). Its front axle ground clearance was around 150 millimetres and 210 millimetres at the rear. Depending on the vehicle version, its hill-climbing ability was some 20 per cent greater than for the conventionally powered Vito.

Less additional weight, practical overall height
The extra weight of the all-wheel drive was limited to just 80, meaning that Mercedes-Benz could still offer the Vito 4x4 with a permissible gross vehicle weight of 3.052 tonnes. Since, including the all-wheel drive, the overall height only increased by 7 centimetres, depending on the model, the Vito 4x4 still came in below the important overall height restriction of 2 metres. Consequently, it would fit into standard garages, multi-storey car parks and automatic car washes – an essential factor for unrestricted flexibility and everyday practical use.

Since late 2010, Mercedes-Benz has supplied the Vito 4x4 with two engine variants – Vito 113 CDI (100 kW/136 hp) and Vito 116 CDI (120 kW/163 hp) – each in conjunction with particulate filter and automatic transmission. It has proven its worth with its powerful torque and appropriately strong tractive power over even the roughest ground. Its high towing capacity of 2500 kilograms was a measure of its strong performance.

Of a technical design identical to the Vito 4x4 was the large capacity Viano 4MATIC. Engine, transmission and also the all-wheel-drive system were identical. However, the fine difference with the robust Vito was that the elegant Viano primarily targeted businesses, families or camper-van holiday-makers, whose requirements concerning comfort and vehicle exterior look were catered for by the Viano with its extroverted design and diverse lines, ranging from the lively Viano Fun, the dignified Viano Trend and the refined Viano Ambiente, to the sporty Viano Avantgarde. Camper van holiday-makers had the Viano Marco Polo, just as practical in everyday operation as well-equipped for holidays. The standard BlueEFFICIENCY package lowered fuel consumption and consequently CO2 emissions considerably (for the Vito an extra-cost option, standard for the Vito crewbus).

Agricultural giants: the MBtrac sets standards

· Agricultural tractor based on a highly intelligent concept

· Various versions delivered all over the world

· Production discontinued in December 1991

The idea pursued by the team under Gustav Krettenauer, an agricultural engineer at the Daimler-Benz plant in Gaggenau, from 1967 onwards was to develop a high-performance tractor for as wide a range of applications as possible, which could be easily operated by one person and would be based on the well-proven concept of the Unimog. High torque at low speeds was the major requirement in large-scale agriculture. At the time a restructuring process was under way in the agricultural sector, when consolidation and mechanization meant that fewer and fewer farms were producing more and more. And anybody wanting to withstand the competitive pressure needed to employ personnel and machinery more cost-effectively than ever. 

The MBtrac concept was guided by the following principles from the start: like the Unimog, the tractor was to have four driven wheels of equal size, and in the interests of cost-effectiveness it should adopt as many parts as possible from the Unimog. With a maximum speed of 25 km/h, the front axle drive was to be selectable while on the move, with differential locks on both axles. With the driver’s seat located in the middle, the majority of the weight was to be over the front axle to achieve an even weight distribution under full power. More powerful operating hydraulics than usual were to supply the power lifts at the front and rear. The vehicle was to have two power take-offs, and a third mounting area for agricultural implements was to be provided in place of a load platform. 

The idea led to great controversy in Unimog circles, however the test department was able to design a prototype and commission its construction with the following specification as early as March 1968: ‘An initial prototype for a 60 hp agricultural tractor based on Unimog components is to be produced according to the requirements of the Unimog design and sales departments for the purpose of further discussions on the possible market launch of such a vehicle.’ In April 1969, a roadworthy prototype was available. It proved convincing, and development of the vehicle for series production commenced in August 1970.

Frame and front axle design similar to a truck
Painted in light pebble grey with red wheels and wings, the first MBtrac 65/70 was presented at the International DLG Agricultural Technology fair in Hanover in 1972. The model designation was derived from the engine output, as its four-cylinder OM 314 developed 48 kW (65 hp according to DIN or 70 SAE hp). The MBtrac differed substantially from conventional farm tractors in several respects.

The monolithic construction principle which had been usual since the 1920s, where the engine block and transmission housing were part of the supporting structure, was replaced by a light, flexible frame of U-sections with tubular cross-members to which various implements could be attached. There were mounting areas for these at the front, rear and behind the cab. The seat console was mounted centrally on the frame members. A rigid rear axle ensured maximum lifting power and precise implement control, while the sprung front axle with shock absorbers provided exceptional comfort.

A cab with exemplary comfort
The enclosed cab, which was located at the vehicle centre for low vibration, generally provided much better working conditions than was usual in the agricultural sector at the time, with wide, slip-resistant steps for ease of entry. The driver was protected from dust and weather on an air-sprung seat, and even air conditioning was available on request. Clearly and ergonomically arranged instruments and controls simplified operation, and the central cab provided an excellent view of all the mounted implements. 

Above all, it was safe: the plant had this and subsequent cabs subjected to stringent tests – such as the pendulum impact test – by the test department of the German Agricultural Association in Groß-Umstadt near Darmstadt, and it passed them all with flying colours. Dispensing with a rollover bar was a first in tractor engineering: the layout of the structural sections ensured that the survival space remained intact if the worst happened.

This first MBtrac scored points with a whole range of advantages: the rear wheels followed the depression created by the front wheels (multi-pass effect), for example, while high torque was combined with four wheels of equal size and a low ground pressure. The portal axles with differential locks allowed a very high ground clearance, and the available speeds ranged from 0.14 to 25 km/h.

The first model from Gaggenau also excelled where comfort was concerned. Power-assisted steering eased the driver’s workload, and both the front axle and cab were sprung. A static axle load distribution of 60:40 per cent respectively to the front and rear axles was also an advantage, as it resulted in an ideal 50:50 ratio when operating with mounted implements. The use of a rigid rear axle was no accident either, as it allowed more precise implement control and more lifting power. Another new feature of the MBtrac 65/70 was that it could accept the implements designed for the Unimog with the help of its quick-hitch system.

Positive reception leads to an expansion of the range
All this met with great approval, and although the MBtrac was viewed with some suspicion by agricultural specialists, it certainly attracted enormous interest among farmers at the DLG show in 1972. There was a tidal wave of visitors to the stand, and eventually the stand management was forced to request additional security personnel from the plant in order to control the crowd. In fact the new vehicle was not even positioned in the centre of the stand, and only a modest sign reading ‘New Product’ drew attention to this minor sensation.

The Gaggenau sales personnel were able to leave the show with almost 350 orders in hand, even though the tractor was only due to enter series production in July of the following year. The plant had presented the new product in an unusual hurry, as Klöckner-Humboldt-Deutz was also exhibiting a new tractor named the Intrac at the DLG show. In contrast to the MBtrac from Mercedes-Benz, Deutz only offered four-wheel drive – which is nowadays standard in agricultural tractors – as an option for the Intrac. Moreover, the Deutz-Intrac still had wheels of different sizes. 

Gaggenau produced 520 tractors in 1973, and by the end of 1975, 2714 units of the first series had left the production line. It was already clear from the start that the MBtrac had a potential that went well beyond the agricultural sector. Accordingly, and before the start-up of series production (which began in August 1973), Mercedes-Benz also presented the MBtrac at the world’s largest fair for the construction industry, namely ‘Bauma” in Munich, where it exhibited an MBtrac with a vibratory compactor. The manufacturing companies Schaeff and Hoess also presented an excavator/loader based on the MBtrac. The new concept also received a positive response from the construction industry. The MBtrac was always a convincing proposition when the high road speed and extreme off-road capabilities of the Unimog were not required.

Full speed ahead for a full model range
Encouraged by this success, Daimler-Benz presented an even more powerful tractor just two years later, at the 1974 DLG fair. The general view was that an entire vehicle family should evolve from the basic model if the concept was to endure. The MBtrac 95/105 was exhibited at the fair with light green paintwork, though things did not progress beyond a prototype at this stage. Instead the original MBtrac 65/70 was initially succeeded by the new MBtrac 700, equipped with the 48 kW (65 hp) engine of its predecessor, and the likewise new MBtrac 800 with an output of 53 kW (72 hp) from August 1975.

These were equipped with a slightly modified cab in which the roll-up tarpaulin at the rear was optionally replaced by a fixed rear wall with a wind-down window in the upper section. The vehicle’s radius of applications constantly increased, and by the end of 1975 more than 3000 units of the MBtrac had left the production line. They were not only destined for the agricultural, forestry and construction sectors, for equipped with front and rear trailer couplings as well as different tyres, the MBtrac soon also made a name for itself as an industrial tractor unit for trailer loads of up to 60 tonnes.

1976 marks the arrival of the heavy variants
At the SIMA fair, the largest French agricultural show held in Paris from March 7 to 14, 1976, Daimler-Benz was ready with the heavy MBtrac 1000 developing 70 kW (95 hp). At the DLG fair in Munich at the end of May, the engine, which had proved its worth in hundreds of thousands of vans, minibuses and Unimog vehicles, was shown with an increased output of 81 kW (110 hp), and the tractor was now called the MBtrac 1100. The engine generated its maximum torque of 363 newton metres at 1600 rpm. A turbocharged version with 92 kW (125 hp) and a torque of 393 newton metres was also available, and powered the MBtrac 1300.

This new heavy series was a completely new development, and had no components in common with the lighter MBtrac models, but in many respects the new, heavy models marched in step with the likewise new, heavy Unimog models of the 425 and 435 series. Their axles were not man enough for the power of the heavy MBtrac models, however, so the engineers developed a hybrid of the Unimog’s axles and the newly introduced planetary axles for trucks, and these proved highly successful in practical use.

The Minister for Agriculture Josef Ertl came to the Daimler-Benz stand in person on opening day, and praised the innovative concept of the MBtrac together with the considerable new investment involved: ‘There is a wealth of new agricultural technology to be seen at this year’s DLG fair, and Daimler-Benz has not least contributed to this with an impressive expansion of its tractor range. To make this possible, more than 70 million Marks have been invested in the Gaggenau plant, where the Unimog and MBtrac are produced.’
Externally, the completely new MBtrac 1100 and 1300 were distinguishable from the light MBtrac 700 and 800 series by their larger engines: while the four-cylinder unit had a displacement of 3.8 litres, the six-cylinder engine had 5.7 litres and could not be accommodated under the bonnet of the tractor without certain modifications. As there was no room there for a silencer, a fat exhaust pipe encased in a black surround pointed up at the front like the smokestack of a locomotive. The upper surface of the long bonnet and the slightly angled radiator grille were also painted black.

Low ground pressure, high ground clearance
The MBtrac was so designed that 60 per cent of its own weight was carried by the front axle and 40 per cent by the rear. Under load, i.e. with implements mounted at the rear or when pulling a plough or other agricultural equipment, this produced an equal weight distribution to both axles. The four wheels of equal size provided maximum traction, with a low ground pressure and a high ground clearance of around 500 millimetres. The four-wheel-drive system also reduced slip, a particularly noticeable advantage on wet clay soil. Naturally there were inter-axle and inter-wheel differential locks which could be engaged at any time.
In certain circumstances – for example when harvesting maize or beet – it could be advantageous to push rather than pull the harvesting implement. If this was mounted at the front, the tractor was more manoeuvrable, practically drove itself and made best use of its roughly 13-meter turning circle. To this end, the entire unit consisting of the driver’s seat, steering wheel, instruments and pedals could be rotated by 180 degrees.

Both these advantages – pushing implements in the reverse direction and operating with high loads on wet, muddy terrain – were only possible thanks to a newly developed, flexible and highly sophisticated, synchronized range-change transmission. In its basic version this consisted of a six-speed main gearbox and an eight-speed working gearbox, and this could be optionally augmented with eight crawler gears by means of a downstream planetary gear set. An optional overdrive gear could also increase the maximum speed from around 25 km/h to 40 km/h. All the gears could also be used in the reverse direction by simply operating a lever. 

Power take-offs, compressed air and hydraulics for optimal power transfer
In addition to sheer pulling power, versatility and ease of operation were essential for the cost-effective use of the tractor, which was required to perform a wide range of duties with many different items of equipment. This is where the hydraulics, pneumatics and power take-offs on both sides met virtually all requirements. A transfer case flanged directly to the engine transmitted the power to the power take-offs, which could be individually or jointly activated, even under load and independently of the power transfer to the running gear, by means of a pneumatically operated clutch. 

A compressed air system with hydraulic transfer controlled the four expanding brakes. The four-wheel drive, differential locks, parking brake and, if specified, a combined single and dual-circuit braking system for a trailer were also operated pneumatically. The hydrostatic hydraulic steering with its own oil circuit ensured that steering the large front wheels was child’s play even on difficult terrain.

The developers also paid particular attention to the control hydraulics. With a working pressure of 200 bar, the pump had an output of either 45 or 60 litres per minute. In addition to the connections for a rear power lift and an additional implement, plug-in connections were available for two additional control units with separate return lines, which meant that implements could be operated from all three mounting points. With an oil reservoir of 52 litres the maximum bleed volume was 45 litres, enough for even the largest hydraulic cylinders used by mounted implements.

Standard equipment in the MBtrac 1100 and 1300 included a rear-mounted, conventional power lift (maximum lifting power 65,000 newton with a mechanical Servotrak wheel pressure booster. Depending on the cylinder cross-section, the standardized three-point linkage was capable of bearing 35,000 or 50,000 newton. An electronically controlled power lift with tractional resistance, positional and combined control, such as would be needed for mounted or coupled ploughs, cultivating or harrowing, was available on request. A laterally stabilized front power lift with a lifting power of 12,000 or 25,000 newton could also be ordered.

Customers immediately recognize the benefits
The MBtrac 1100 and 1300 received a highly positive reception. The attributes of the new vehicle were particularly appreciated on the heavy, wet soil found for instance in the marshy areas of northern Germany or during beet-harvesting in August: ‘You should have seen us last year. You would not have believed your eyes! The trailers loaded with beet were often up to their axles in the mud, but the MBtrac still managed to pull them out. That’s the kind of pulling power – plus all that comfort – that we need,’ said Josef Schiele in Hamlar/Donauries, who purchased an MBtrac 1300 in May 1977.

Overseas, in road building or in the forest: the MBtrac makes its mark everywhere
Whether harvesting beet or drilling maize, planting cabbages, potatoes or wheat, or mowing rape, the heavy four-wheel-drive tractors were immediately put to a wide range of agricultural tasks which they performed better than their conventional counterparts. The MBtrac also made its mark overseas: in 1980 one MBtrac 1300 was delivered to Guatemala, for example, where it made itself useful in the cotton-fields.

In Australia, where even then the average farm measured between 250 and 500 hectares – compared to a modest 19 hectares in Europe –, the new tractor immediately met with great interest. Barry Cooke, a sheep farmer in Myrup, Western Australia whose company Prime Exporters sends 280,000 lambs to the Middle East each year, acquired three MBtrac 1300s for feed harvesting on February 9, 1979. In addition to the pulling power, his buying decision was based on the multiple front and rear mounting facilities, which enabled him to streamline his working procedures considerably.

The heavy tractors were equally convincing in the road building sector: when the MBtrac 1300 won the pulling power test at the Orange Field Days for the third time running, Australia’s largest road building contractor Coates Hire also purchased three of these tractors in 1980. These pulled road-rollers weighing 16 tonnes over rocky ground at 20 km/h, and performed tasks that only tracked vehicles had previously managed. Nothing seemed beyond their capabilities. In 1979, during the construction of the motorway ring around Hannover, an MBtrac 1300 with mounted cage wheels pushed its way across marshy terrain where other vehicles would long ago have given up the ghost.

At the Interforst fair in 1978, Daimler-Benz also presented the model MBtrac 1100 F and 1300 F forestry tractors. These were similar in construction to the successful, lighter MBtrac 800, but had different dimensions. A number of design changes such as full underbody protection or a hill support were adopted from the MBtrac 800. Both tractors were available with a 2x6- or 2x10-tonne double drum winch.

During particularly heavy snowfall in the winter of 1978/79, farmers in Lower Saxony simply got their MBtrac 1300 out of the shed and set off to clear the roads. Nor was industry slow to recognize the advantages of the MBtrac 1300. At the Krupp plant in Rheinhausen it was used around the clock to tow 70-tonne trailers of semi-finished steel from the rolling mill to the unloading cranes. After the MBtrac 800, the Thyssen stainless steel plant in Krefeld also used the MBtrac 1100 and 1300 in three-shift operations.

The MBtrac 1300 was well received from the start. Daimler-Benz had sold 3000 four-wheel-drive tractors in the first two and a half years since series production began in mid-1973, and this number rose to 10,000 by April 1979. A large proportion of these was accounted for by the MBtrac 1300, which was in many ways superior to other tractors in its field. The reactions of satisfied farmers, and also feedback from foreign countries with enormous agricultural acreages, indicated a promising future.

New flagship: the MBtrac 1500
Soon even the 92 kW (125 hp) of the MBtrac 1300 was no longer at the cutting edge; so in 1980 Gaggenau presented a new flagship model with a turbocharger and 110 kW (150 hp): the MBtrac 1500. Four years later the MBtrac 1300 and 1500 were even awarded a gold medal after practical trials by the Royal Agricultural Society in England. 250 units of the MBtrac were sold there in 1983 alone, three times as many as in the previous year, although the market as a whole was declining. And the trend was continuing.

Viewed in the long term, however, the same developments that had assisted the rise of the MBtrac, and which it in turn encouraged, namely the consolidation of agricultural holdings and increasing rationalization with a heavily reduced number of farms, also marked out its limits. Tractor registration declined by 22 per cent in Germany between 1980 and 1986, and the figure was almost 30 per cent for Europe as a whole. At the same time the number of four-wheel-drive tractors increased. This confirmed the correctness of the MBtrac concept, though this had meanwhile also been adopted by other manufacturers.

Constant improvements keep the MBtrac up-to-date
For these reasons, annual volume never exceeded the roughly 3000 units already achieved by the MBtrac during the 1970s. Nonetheless the plant always kept the MBtrac up-to-date. Together with the flagship MBtrac 1500, the MBtrac 700 S was introduced in 1980 as a new version of the light series. In the same year it was joined by the MBtrac 700 K, whose standard load platform made it particularly suitable for municipal services. The MBtrac also acquired a roof hatch from the New Generation 80 trucks, which provided the emergency exit required by export countries such as Sweden and Finland.

Turbocharging was also introduced in the light MBtrac 900, whose OM 314 now developed a rated output of 63 kW (85 hp). This model was only produced for a short time, however, as it was replaced by a completely new generation in 1982. This was the start of a major Mercedes-Benz product initiative in the increasingly competitive tractor market. Traditional names such as Lanz-Aulendorf, Fahr, Kramer and many others had already passed into oblivion or diversified into other sectors. The MBtrac remained though, and like the Unimog, it had developed from an agricultural machine into a jack-of-all-trades.

Major product initiative to mark the 10th anniversary
The product initiative started with the new 441 series, whose first representative, the MBtrac 1000, was presented at the DLG fair in Munich in May 1982, closing the gap between the MBtrac 900 and the MBtrac 1100. It was powered by the well-proven six-cylinder OM 352. The cab had been completely redesigned, although the doors were directly adopted from the heavy series.

Externally the new series was distinguishable by a more modern bonnet design, while the driver enjoyed refinements such as improved noise insulation, a hydraulic suspension seat and overpressure ventilation. Moreover, the designers had now moved the selector levers and other controls formerly located between the driver’s legs to a more user-friendly position on the right. Almost 500 customers immediately signed a purchase order at the fair.

The maximum speeds available for this new MBtrac were 25, 30, and 40 km/h, and in the same year the plant added a forestry tractor variant named the MBtrac 1000 F. Only a little later, to mark the tenth anniversary of the MBtrac, the revised models of the light 440 series were introduced: the new MBtrac 700, 800, and 900 turbo all featured the same, particularly comfortable cab of the MBtrac 1000, a more modern bonnet design and bright green paintwork. The technical features and controls had also been comprehensively modernized.

Daimler-Benz looks for a partner
The new MBtrac range - more extensive and modern than ever – was an impressive line-up with three model series and seven basic models. Europe’s agricultural machinery industry was clearly heading for a major crisis, however, and sales declined dramatically in the mid-1980s. There was a flurry of mergers leading to increasingly large conglomerates and a major price war.

Daimler-Benz too began to look for a partner in this increasingly difficult business. Even in 1986, Gaggenau was still producing just under 3000 MBtrac units, performing bravely in terms of registration figures and market share, however even this respectable volume failed to meet in-house targets.

Just as Gaggenau was presenting a completely new series of eight MBtrac tractors in April 1987, Daimler-Benz joined forces with Klöckner-Humboldt-Deutz to form a joint venture named Trac-Technik-Entwicklungsgesellschaft (TTE). The aim of the new partnership was to ‘safeguard the future of this tractor concept (four-wheel drive, four wheels of equal size) and develop this tried and tested concept in the interests of customers.’ The intention was to produce a joint inter-company Trac family with 51 to 147 kW (70 to 200 hp); with 60 per cent of the shareholding, KHD had more say in the new business although the MBtrac was a more convincing proposition than the Intrac. 

The most important new features of the last MBtrac generation presented in 1987 were a changeover to the OM 364 and OM 366 engine series, the addition of the MBtrac 1100 to the medium series and a particularly thoroughly modernized heavy series, with the new models 1300 turbo, 1400 turbo and 1600 turbo. The MBtrac had reached the pinnacle of its career and was able to cater for any application with a full model range.

Intercooling boosts output to 132 kW (180 hp) 

The fall of the Berlin wall proved a further benefit to the concept, as the agricultural production cooperatives in the new German states held enormous acreages after reunification – and powerful tractors were just what they needed. As a particularly powerful vehicle and new flagship model, Mercedes-Benz introduced the MBtrac 1800 Intercooler with a turbocharged, intercooled engine at the 1990 Nordagrar fair in Hanover. This was mainly distinguishable from the other heavy MBtrac models by a small recess above the radiator and larger tyres.

Only 190 of these MBtrac 1800 Intercooler models were built, however. Although TTE was working at full speed on a joint successor to the Deutz Intrac and MBtrac, and both partners had agreed on a shared concept with a central cab, bonnet and six or twelve-speed power shift transmission, but bringing this into production no longer appeared possible. In 1991, a completely new Unimog series based on new components entered production in Gaggenau, and the fate of the no longer compatible MBtrac was sealed.

Estimates of costs and potential sales by TTE showed that a succeeding generation would need to be around ten to 15 per cent more expensive than the current MBtrac generation, which was not profitably feasible in the market. Accordingly production in Gaggenau ceased on 17 December, 1991, after a period of 20 years and total worldwide sales of 41,365 units. 
Further information from Mercedes-Benz is available on the internet at: 
www.media.daimler.com and www.mercedes-benz.com as well as www.mercedes-benz-classic.com
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