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INTRODUCTION AND ACKNOWLEDGEMENTS


Land Rover’s Freelander has been controversial among enthusiasts of the brand ever since it was announced in 1997. But it was certainly not perceived that way by the buying public. Right from the start, it sold extremely well, and for its first few years was the best-selling 4x4 in Europe.


So why the controversy? Simply because the Freelander sacrificed ultimate off-road ability for improved on-road ability, the thinking behind that being the entirely sensible recognition that most drivers avoid difficult off-road driving most of the time. Yet the Freelander has off-road ability far beyond what most drivers ever need, and certainly way in excess of most of its rivals.


For Land Rover, the Freelander was a bold and decisive step into mainstream car manufacture. When the model was launched, the company calculated that 75 per cent of sales would be ‘conquest’ customers – people who had not previously owned a Land Rover of any kind. Those new customers would not be typical 4x4 buyers, who wanted such a vehicle either for use off the road or for such duties as towing. They would be ordinary everyday folk who were attracted to the strengths and image of the Land Rover brand but who, for the most part, would not have bought one of the company’s existing models.


That calculation was entirely correct, but for the second-generation model, introduced in 2006, Land Rover took heed of the negative comments directed at the first Freelander. The Freelander 2 (called LR2 in the USA and some other markets) was a superb all-rounder, with all the desirable features of its predecessor allied to a more recognizable Land Rover ‘feel’ and much improved reliability.


Land Rovers have always sold in far greater quantities overseas than in their home country, and it is easy to fall into the trap of writing only about the UK models. For that reason this book takes particular care to examine Freelanders abroad, but I am well aware that there is far more that could be said. Overseas Freelander owners who want to add to the story – or indeed any readers who feel they can correct or add to what is in this book – are more than welcome to contact me through the publisher.


As always, I am indebted to a number of individuals who have helped out with information and pictures. A great deal of information obviously came from Land Rover itself, not least during the period between 1997 and 2010 when I was able to attend several technical seminars, ride-and-drive and other Freelander-related events laid on for the media.


Individuals at Land Rover who added their own views have included John Bilton, Roger Crathorne, Dick Elsy, Mike Gould, Steve Haywood, Gerry McGovern and Don Wyatt. I have also been fortunate to receive plenty of help from Paddy Carpenter at the Police Vehicle Club (PVEC), from David Morgan, from Philip Bashall at the Dunsfold Collection and from long-standing photographer colleague Nick Dimbleby. I hope I have made good use of their contributions.


James Taylor
November 2016




CHAPTER ONE


BREAKING NEW GROUND


It really was a most unusual Land Rover. The new Freelander announced in August 1997 had no low-range gears for off-road use; it had no separate chassis; the engine was mounted transversely; there was no aluminium in its outer body panels; and it had rack-and-pinion steering and all-round independent suspension, both previously considered taboo by Land Rover engineers. Most of all, it was entering a sector of the market where Land Rover had never before been represented, a sector where the off-road ability central to perceptions of the marque was likely to be of little consequence. No wonder many people, both inside and outside the company, had difficulty accepting it as a real Land Rover. Some still do.


The ideas behind the Freelander had nevertheless been around for a long time: they can be traced back to 1988, nearly ten years before the Freelander reached the market. In that year the British Government persuaded British Aerospace to take the Rover Group (formerly British Leyland) off its hands and into private ownership. Not surprisingly, managers on both the Rover Cars and Land Rover sides of the business scrambled to make the right impression on their new bosses with forward-thinking product plans. And in these plans lay the origins of the Freelander.


On the Rover Cars side, the major new trend in the market was identified as the MPV, a spacious family-orientated vehicle exemplified by the Renault Espace, which had been introduced in 1984. Rover people thought there was scope for a smaller and more affordable equivalent. On the Land Rover side of the business, Suzuki’s announcement of the Vitara over the summer of 1988 had sharply focused minds, as this new model made a 4x4 ‘lifestyle’ estate available at a new and lower-priced point in the market. As they sifted the ideas that reached them, Rover Group’s top engineers began to think in terms of developing a single platform from which both these similarly sized vehicles might be produced.
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Dating from around June 1989, this sketch by Land Rover designer Don Wyatt shows an idea for Project Lifestyle.





Around March 1989 an engineering project was formally established to look at the possibilities. Known as Project Lifestyle, it was run by Anne Youngson and, unlike most other Rover Group projects of the time, was run completely independently of Honda. The Rover and Land Rover teams assigned to the project initially worked up their ideas separately, and then during August 1989 were co-located at Canley. The project was now renamed Pathfinder.
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This ‘see-through’ GRP model of the Pathfinder vehicle shows some of the problems: the sloping bonnet was too car-like for a 4x4, and the high sills were too 4x4-like for a car. The picture dates from 26 June 1990.





Collaboration with other carmakers, however, was not completely off the agenda. British Aerospace was keeping a close eye on costs and encouraged the Rover Group to find a partner for this new venture. At this stage Honda had no interest in a small 4x4 (a view that would change a few years later), and for a time the Korean company Hyundai was brought on board as a development partner. This may have been what prompted yet another change of project name, this time to Oden. At a guess, the name was actually intended to be Odin, but somebody involved could not spell the name of the Norse god.
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This GRP model, pictured at Canley on 3 December 1990, shows Oden, still too delicate for a 4x4.
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The Rover Cars proposal for Oden, July 1991.
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The Land Rover 4x4 and Rover MPV GRP models of Oden were pictured at Canley on 17 June 1993. By this stage acceptable design compromises seemed within reach, but a new approach was already taking shape.





Project Oden stumbled on through 1993, although it ran into the same difficulties that had beset its predecessors: the requirements of the Rover MPV and the Land Rover 4x4 tended to pull in opposite directions. Then at the Tokyo Motor Show in October that year, Toyota previewed its new RAV-4 model, another small road-focused 4x4. Clearly, Rover Group was not alone in seeing a market for such a vehicle.
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The other side of the Land Rover GRP model of Oden showed the planned three-door model, with clear indications of the way the production Freelander would eventually look.





At this stage Land Rover was reviewing plans for its second-generation Discovery. The original had been introduced in 1989 and had been a runway success, but there were conflicting requirements for its replacement: European markets wanted better fuel consumption, whereas North America wanted a larger vehicle with more space. Engineer Dick Elsy, in charge of the review programme, suggested that the European requirement might best be met by a smaller vehicle altogether, one along the lines of the Vitara and RAV-4. As an illustration of what he had in mind, he had a driveable concept vehicle built, and dressed it up with decals labelling it as the Cyclone.


Elsy remembered what happened next in an interview with the author in 1997:




There was a viewing in the design studio at Canley and the management had come along to review progress on products that were already some way down the road. Anyway, we managed to get Cyclone into the studio, and kept it covered up until everybody was deeply engrossed. Then we pulled the covers off it, and the reaction was just electric! John Russell, our Sales Director, turned round and said, ‘I can sell that one now!’





THE CYCLONE
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The Cyclone concept model was photographed on 19 April 1993. Rover Group top management loved it.





The background to the Cyclone itself is quite fascinating, not least because its mechanical elements came from a modified Honda Shuttle that belonged to the vehicle fleet run by the Oden project team.


The cars side of the Rover Group was working closely with Honda at the time, although Land Rover was not. Rover and Honda had already developed several joint designs and there was a generally positive working relationship between the two companies. When Rover engineers began looking at the possibility of a Rover MPV, they were able to obtain some pre-production models of Honda’s new Shuttle, which would reach the market in 1994.


The Shuttle was a front-wheel-drive vehicle, but the British engineers had modified one or more of those on the fleet to four-wheel drive. Their aim was to minimize drivetrain differences between a front-wheel-drive Rover MPV and a four-wheel-drive small Land Rover, and they had developed a system where the front-wheel-drive elements were common to both and bolt-on components took drive to the rear wheels for the Land Rover. The key mechanical components were made by Steyr-Puch in Austria.
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Steve Haywood was Chief Programme Engineer on CB40. He later became Project Director for the Discovery 3, L319.





This experimental drivetrain, then, became the basis of the Cyclone concept vehicle. A special body with hand-made monosides was assembled around the Shuttle’s running-gear (and the Honda’s rear lights were also used to save time), and the result was a ‘small, fun, compact two-door SUV intended to catch the imagination of young buyers. We nicknamed it the Cut-and-Shuttle’, recalled Steve Haywood, who would later become Chief Programme Engineer for the Freelander.
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Dick Elsy was Project Director on CB40. He was pictured by David Morgan at a special press event held at Windsor in August 1997.





Cyclone was put together ‘in almost no time at all – about four to six weeks at the outside’, Haywood explained. The earliest photographs, showing it in the viewing garden at Canley, are dated April 1993. Backed by a wave of enthusiasm from Rover Group top management, Project CB40 was set up to take the concept further. ‘As it was my idea, I got put in charge!’ remembered Dick Elsy, who now assumed the title of Programme Director.


Why Project CB40? The letters and numbers stood for Canley, Building 40, which was where the project team was based. It was a name that had a precedent at Land Rover. Back in 1990, when the second-generation Range Rover was being developed as Project Pegasus, that code name leaked to the public and generated the sort of interest that is most unwelcome when a carmaker is developing an all-new model. So Land Rover changed its name to Project 38A: the number of the building at the company’s Solihull headquarters where the new Range Rover was being developed. As that model’s Programme Director John Hall later explained, ‘With a name like 38A, people go ‘Whoof – boring!’’


LAND ROVER ONLY


Meanwhile, the Rover MPV project was allowed to fall by the wayside. As so often in this period of Rover Group history, there were funding constraints and there was probably some relief when this occurred. Nevertheless, the way forward was very far from easy and there were also manufacturing constraints. It was at around this time that the CB40 team investigated drafting in outside help, and for a time there was a plan to have the bodyshells for the new Land Rover made by Saab-Valmet in Finland.


Before much work had been done on CB40, however, there was a major upheaval within the Rover Group. British Aerospace had never been very keen on managing the carmaker, and once five years of ownership were over its Board decided to sell on the Rover Group. There was considerable political sensitivity about this, and the government of the day was only too keenly aware of the furore that had erupted when there had been plans to sell what was then British Leyland into foreign ownership back in 1986. So the search for a buyer was conducted in secret, and when visits to Land Rover from officials of German carmaker BMW became unusually frequent in late 1993, the word was put about that it was all to do with the existing contract to buy BMW diesel engines for the Range Rover.


It was not, of course. In January 1994 BMW announced that it had bought the Rover Group. There then followed a period of several months in which senior German officials reviewed the British company’s product plans, and among those presented to it was that for CB40. BMW could see the potential in the new Land Rover model, and Dick Elsy was tasked with preparing a formal business proposal to their management board in April 1994. ‘The great thing about BMW,’ Elsy told the author in 1997, ‘is that their board is made up of engineers. They know exactly what you’re talking about when you present something to them for approval.’ The outcome was that Elsy was instructed to assemble a full project team so that the CB40 programme could get under way properly.


Despite their enthusiasm, BMW had some very clear ideas about the way the CB40 project should go. They were prepared to pump a lot of cash into Land Rover to enable the company to build the bodyshells itself, so the proposed alliance with Valmet went no further. They also felt that the full-size models they had seen, mostly derived from the aborted programmes that had preceded CB40, needed more of a clear Land Rover feel.
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Geoff Upex (right) ran Land Rover Design when the Freelander was being drawn up, and Gerry McGovern (left) provided the design that was worked up for production. McGovern would later take over as head of Land Rover Design.





Land Rover Design was then run by Geoff Upex, who had delegated responsibility for CB40 to Gerry McGovern, the designer behind some striking concept cars for Rover in the 1980s and who had led the design of the MGF sports car, which would be released in 1995. The designs that McGovern already had in place are readily recognizable now as the essence of the production Freelander, but BMW R&D chief Wolfgang Reitzle, then also running the Rover Group operation, asked his own chief designer, Chris Bangle, to collaborate with McGovern.


From this period stemmed at least three important changes. The first was the introduction of a barrel-sided effect, supposedly to provide a family link to the Land Rover Defender. The second was a raised rear roofline for the five-door model, which created a deliberate visual link with the Land Rover Discovery. And the third was reshaped wheelarch apertures, which helped the small wheels and tyres to fill the wheelarches better and add to the model’s apparent toughness. One result of these late changes was that CB40 entered production rather later than planned.


TWO MODELS


The decision was made early in the programme to develop CB40 as both a three-door and a five-door model. Not only had Land Rover done this very successfully with their own Discovery, but in the sector where CB40 would be selling, Suzuki had already supplemented their original three-door Vitara by a five-door model. Although producing two versions of the same bodyshell would add to the manufacturing costs, it was clear that the extra sales this strategy would bring would be more than adequate compensation.
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Alan Shephard’s late 1993 sketch for the three-door CB40 was very close to the production style. The use of pink on a Land Rover must have occasioned comment, but it did show that the designers were aiming for a different group of customers.





It was probably at this stage that the CB40 team formally made a fundamental break with Land Rover tradition. All Land Rovers until then had been built on a separate chassis, to which the body was bolted in traditional fashion. But for CB40, such a method of construction would simply add unnecessary weight – and the depth of a chassis frame would also compromise the height of the vehicle. Besides, ever since the new Land Rover had been considered as a joint project with Rover Cars, the standard car structure of a monocoque bodyshell had been firmly in the frame. So the decision was made to make CB40 as a monocoque, sharing a common floorpan and wheelbase between three-door and five-door models.


Some other fundamental decisions came from considerations about the target customers. CB40 was intended to bring new customers to Land Rover who might never before have considered owning a 4x4 vehicle, so it was important to make the driving experience as familiar to them as possible. The heavy beam axles traditional to Land Rover products would not do this; in fact, they would probably be a deterrent because they compromised ride comfort on the road in order to provide maximum off-road ability. CB40’s customers would want a more car-like experience (most were unlikely ever to use their vehicles in demanding off-road conditions), so Dick Elsy’s team chose to give CB40 all-round independent suspension.
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The full-size GRP model of the five-door, pictured at Canley in March 1994. The roof is still flat, and the wheels seem too small for their arches.
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The full-size GRP model of the three-door CB40 seen at the same March 1994 viewing. Nearly there ...
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After BMW’s gentle intervention, the wheels seemed to fill the arches better and the roof had a Discovery-like step and tough-looking bars as well. Note, too, the blackout around the side windows. This picture was taken on 18 July 1995; both interior and exterior designs had been signed off in November 1994.





It was clear that the engines would also have to break with Land Rover tradition. All previous models had engines mounted traditionally north-south, but this was wasteful of space in a model that was deliberately intended to be – perceptually, at least – smaller than existing types. The obvious solution was to mount the engines transversely, exactly as was current Rover Cars practice. This also meant that engines could be borrowed from those already available on the car side of the Rover Group, so reducing development and production costs.


The norm for the sector, as established by Suzuki and a recent newcomer, the Toyota RAV-4, was a 4-cylinder petrol engine of about 2 litres and around 120bhp. The CB40 team gave some consideration to using the 2-litre Rover M16 engine, but this was due to be replaced before long and had not been an unqualified success when used in the Land Rover Discovery Mpi from June 1993. The choice fell instead on the 1.8-litre derivative of the Rover K-series engine, which was already available in the Rover 600 saloons. Though smaller in capacity than the class norm, it would do the job.


A diesel alternative was also going to be essential for European markets, and here the obvious choice was the new L-series 2-litre turbocharged engine that would enter production in 1994 for the Rover 600 saloon. Both petrol and diesel engines would, of course, require additional work to make them suitable for a Land Rover application.


A third engine was also considered, this time Rover’s 2.5-litre KV6. At the time, it was still under development and would replace the Honda V6 engine in the Rover 800 from January 1996, but it seemed to offer a way of delivering more power and performance for those markets that would want it. The CB40 design was deliberately ‘package protected’ for the KV6 – drawn up so that the engine could be fitted in with minimum alterations if the decision was later taken to use it.




FREELANDER ENGINES


The two engines chosen for the Freelander were both Rover Cars designs; Land Rover did not have suitable engines of its own available.


K-series engine


The K-series 4-cylinder petrol engine family had been in production since 1989, when it was introduced in the R8 Rover 200 cars. It had been drawn up to replace the forty-year-old BMC A-series engine as a lean-burn engine with maximum design flexibility. There were eventually 1.1-litre, 1.4-litre, 1.6-litre and 1.8-litre capacities, some with single and some with twin overhead camshafts, and some with carburettors while others had fuel injection. Rover also developed an ultra-flexible engine management system called MEMS (Modular Engine Management System) to suit the multiple versions of the K-series, and this would go on to be used on other engines as well.


The engine’s construction was quite revolutionary. It was made from a series of aluminium alloy ‘layers’ – cam carrier, cylinder head, block, main bearing ladder and closing plate – which were all clamped together by ten 16in-long bolts running from the top to the bottom of the engine. There were cast-iron wet liners hung from the top of the cylinder block, and a rubber belt for the camshaft drive. The cylinder block and cylinder head were made by a specially developed method of low-pressure sand casting, which gave finer tolerances than conventional gravity die-casting. This permitted thinner wall sections on complex components and gave a denser metal with less porosity, so helping to minimize weight.


The 1.8-litre twin-cam 16v engine was the largest of the 4-cylinders and was first announced for the Rover 600 in 1993. This was the version that Land Rover chose to develop for the Freelander, primarily because it would deliver the torque they needed. Development included extra dustproofing and waterproofing, and attention to the lubrication system so that the engine would not be starved of oil at odd operating angles off-road. Some ancillary components were also relocated.


Very reliable in its car applications, the engine won several awards for excellence over its sixteen-year production life in the UK. Notable among them was The Queen’s Award for Technological Achievement in 1992. Nevertheless, the K-series developed a reputation for head gasket troubles in the Freelander, a peculiarity generally attributed to changes that the Land Rover engineers made to the original design.


L-series diesel


The L-series diesel engine was designed in the early 1990s as a replacement for the desperately noisy Perkins Prima direct-injection engine (known to Rover as the MDi engine) used in the Austin Maestro and Montego cars and in their light commercial derivatives. It was ready in time for the second year of Rover 600 sales, actually going into production on 28 November 1994, although the 620SDi and 620SLDi models were not announced until the Amsterdam Motor Show at the end of January 1995. The engine was always assembled in a dedicated plant at Land Rover’s Solihull site.


The L-series was a 4-cylinder engine with a single overhead camshaft and direct injection. Design began in mid-1992, by a newly established corporate diesel engineering team consisting of engineers from both Rover Cars and Land Rover, and the choice of a two-stage injection system to reduce noise levels was influenced by the successful use of such a system in Land Rover’s 200 Tdi diesel engine. The undersquare bore and stroke proportions were the same as those of Rover’s T-series petrol units and the Perkins Prima, and the cylinder block was of cast iron. The cylinder head and sump were both made of aluminium alloy, and hydraulic tappets were used to improve refinement and reduce servicing demands. The camshaft was belt-driven, and a second rubber belt on the rear of the camshaft drove the Bosch injection pump.


The engine was turbocharged from the start, and the first versions were all intercooled. The turbocharger was a Garrett T15 type with variable wastegate, and an EGR (Exhaust Gas Recirculation) system was standard. This limited NOx emissions by replacing fresh intake air with small, precisely metered quantities of exhaust gas.


In Rover 600 form the engine developed 105PS at 4200rpm and 155lb ft (210Nm) at 2000rpm. It was re-worked for its Freelander application to maximize torque delivery, to meet the usual Land Rover requirements of water- and dustproofing, and with changes to the lubrication system. The Freelander engine was slightly less powerful than the 600 car type, with 97PS at 4200rpm, but had the same peak torque.





TRANSMISSION DESIGN
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The layout of the ingenious four-wheel drive system, with the IRD unit at the front and the viscous coupling halfway along the propshaft to the rear wheels.





Four-wheel drive was a ‘given’ in any Land Rover and one of the few traditional elements that the CB40 team knew they had to retain. Earlier work on the Honda Shuttle development mules had shown how a front-wheel-drive layout could easily be adapted to suit four-wheel drive by means of the Steyr-Puch system, and so this was kept in the programme. One option under consideration early on, remembered product planner John Bilton, was to simplify the drivetrain by using a six-speed gearbox with a very low first gear for off-road work instead of the traditional Land Rover combination of main gearbox with two-speed transfer gearbox.


Further discussion made clear that CB40’s target buyers would not have much interest in ultimate off-road ability, and so the six-speed gearbox idea was scrapped. Instead, CB40 would use the five-speed PG1 manual gearbox that Rover already had in production; this was originally a Honda design and was being built under licence in the UK for the Rover 800 saloons. Initially, at least, Land Rover felt that there would be no significant demand for an automatic alternative.


The Steyr-Puch four-wheel-drive system would be extensively refined before it entered production for the Freelander, but essentially it consisted of a single unit that contained gearing to adjust the output ratio of the main gearbox, provide a differential and drive for the front wheels, and take the drive to the rear wheels through a bevel gear. This single unit was called the Intermediate Reduction Drive. It was accompanied by a viscous coupling unit located midway down the driveline to the rear wheels. This reacted to slip between the front and rear drivetrains and locked them together when necessary. To sharpen the response, the ratios of the two axles were slightly different, a piece of design that meant the drive was always biased towards the front wheels. Although reassuring to those used to front-wheel-drive cars, this did have its disadvantages, including premature tyre wear.
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The IRD unit itself consisted of a complex set of gears that provided the functions of a differential as well as gearing down the output from the main gearbox and sending drive to the rear wheels.





Unsurprisingly, many Land Rover engineers had their doubts about this new system. Former product planner Mike Gould remembers a key progress meeting at which the engineers decided they needed a two-speed transfer box after all, because CB40’s gearing was not low enough to prevent a ‘runaway’ when negotiating a steep downhill slope. They more or less immediately concluded, however, that there was no room to fit one in the space available within the CB40 layout.


Fortunately, a solution was just around the corner. The meeting moved on to discuss whether ABS should be standard or optional and, as the discussion progressed, somebody wondered aloud whether the ABS system could be programmed to control downhill speed automatically. Braking specialist Jan Prins was given the job of making it work, and he did so with input from Roger Crathorne, Land Rover’s Demonstrations Manager and off-road driving guru, who was initially convinced that the only solution would be a two-speed transfer box. The ABS-based system nevertheless worked extremely well and Crathorne was won over. It was brought to production as Hill Descent Control, and would later go on to win a Queen’s Award for Technology. Later, in tandem with ETC (Electronic Traction Control), which also worked through the ABS system, it would give the Freelander a quite unexpected level of off-road ability.


BODYSHELL


CB40 was certainly not the first 4x4 to depend on a monocoque bodyshell, but it would be the first Land Rover to do so. The Solihull company had continued to use separate chassis frames for its larger vehicles because they were capable of absorbing greater shock loadings than the typical passenger car monocoque, which was important in off-road use.


The engineers were certainly aware of earlier monocoque 4x4s, and of their failings. Perhaps the earliest had been the 1978 Lada Niva, which was a remarkably tough, short-wheel-base model, but the 1983 Jeep Cherokee had a longer wheel-base and that extra length made for a weaker body structure. Land Rover certainly intended to avoid that mistake, so the bodyshell designers made sure that their monocoque would be very stiff indeed. Underneath, they gave it two full-length longitudinal box-section members made of high-tensile steel and coupled one to the other by six cross-member units. In plan, they resembled a conventional ladder-frame chassis. To these were welded the main body structure, and below them were mounted separate front and rear sub-frames that carried the vehicle’s running gear.


That need for the bodyshell to resist bending stresses persuaded the engineers not to use the aluminium alloy panels traditional to Land Rovers. They knew that they needed the extra strength of steel on top of the steel inner structure of the monocoque, but of course they also knew that steel is far more prone to corrosion than aluminium alloy and that resistance to corrosion was a traditional Land Rover strength. So to obtain the rust resistance they needed, they had the steel coated with zinc on both sides.


However, not every outer panel would be made of steel. The front wing panels were made of a composite plastic material that resisted deformation and would spring back into shape after light nudges. For the front and rear bumpers, designed to be moulded in one with the aprons, the engineers chose impact-resistant colour-impregnated plastic. To complete the body’s protective armour, each wheelarch was given an extension made of the same impact-resistant material. From designer Gerry McGovern’s perspective, these were a deliberate visual reminder of the wheelarch ‘eyebrows’ that were a feature of the utility Defender range, and they therefore made an important contribution to the tough and durable image of the vehicle.


McGovern saw this toughness as an essential element in the CB40 design. He drew up the front end with a deep bumper-to-apron assembly, powerful vertical bars on either side of the grille, and set-back headlamps to give an impression of strength. He also tried to give the CB40 design some family links to existing Land Rovers, borrowing the bonnet castellations characteristic of Range Rovers and the round rear lights, albeit stylized in this case, of the Defender. Horizontal indicator and tail lights set into the rear bumper were a deliberate echo of the Discovery in its 1995 model-year facelifted guise. Roof bars on both three-door and five-door models were also a deliberate echo of Discovery practice.
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This sketch shows the underside of the bodyshell, with hefty reinforcing rails to aid strength.





Both three-door and five-door models were designed with a side-opening tail door, which customers had liked on the Discovery. This came with an ingenious electrically operated drop-glass (a feature deleted from entry-level models in production to save costs). The glass dropped automatically by an inch or so whenever the door was opened, to ensure that it would not shatter if the door was slammed; that inch or so of clearance also prevented it from catching on the fabric of the soft top designed for three-door models. And, of course, the glass could be fully lowered by a remote control ‘plip’ so that items could easily be placed in the load area.


The three-door models, designed with open backs like the Cyclone concept car and the three-door Suzuki Vitara, were drawn up with the alternatives of a fabric tilt (called a softback in production) and a demountable hardtop (called a hardback). The softback hood was designed to fold forwards and upwards into the central rollover bar behind the seats, and also had detachable sidescreens. The hardback gave a more solid feel to the whole vehicle, and could be fitted once the softback had been removed.
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Decision time: alternative approaches to the front end design were tried on a full-size clay model.





MAESTRO VAN SIMULATORS




[image: image]


One of the infamous ‘Mad Max’ vans, with CB40 running gear under a Maestro van body.





Developing this new bodyshell with all its complications took time, and the CB40 drivetrain and suspension had been developed to an advanced stage long before it was ready. As the CB40 team needed to test the vehicle’s underpinnings as soon as possible if engineering deadlines were to be met, they created some ‘mule’ test vehicles to do so in late 1994. CB40 drivetrains and suspensions were built into the bodies of Austin Maestro vans, which were then were sent out on the roads and tests tracks. ‘We called these the “Mad Max” vans’, remembered Steve Haywood. The name came from the Mad Max films, and all these vans were painted black to avoid attracting undue attention.


The choice of the Maestro van was no coincidence: it was just the right size for the job. Back in 1990 engineer Peter Ludford had built a simulator to test suspension ideas for the Pathfinder project that preceded CB40, and that had been based on a Maestro van painted white with a red roof. This was caught by a press photographer out on test and the picture was published in Car magazine for February 1992, correctly identified as a ‘mule’ associated with the Pathfinder development project.


The registration numbers allocated to the 22 black Maestro vans came from a collection of unrelated numbers allocated to the Rover Group, and were all traceable to issuing authorities well away from Land Rover’s Solihull home. Most were five or six years old, which was another useful trick in deflecting attention if they were spotted while on test. Nevertheless, Dick Elsy remembered that Rover Group headquarters actually fielded a number of phone calls from members of the public who had seen one of these ‘mules’, asking where they could buy ‘one of those four-wheel-drive Maestro vans’.


These simulator vehicles were used for more than 350,000 miles of road, mixed terrain, high-speed and off-road durability testing. Their disguise meant that they did not have to be restricted to proving grounds or the hours of darkness. They allowed initial powertrain and chassis systems development to be done, and permitted realistic evaluation of driving characteristics both on and off the road.


Some of these vans were identified correctly for what they were when spotted, and some motoring magazines published ‘scoop’ photographs. However, the disguise was so effective that the photographs revealed absolutely nothing of any value: all that could be seen were a high ground clearance and a transverse rear silencer. A closer look would actually have revealed a little more, as some of these vehicles were later equipped with proper CB40 dashboards and seats.


‘One of the big problems at the Maestro van stage was propshaft noise’, explained refinement engineer Mike Veal at the Freelander technical seminar held for the media in July 1997.




We had a sliding spline on the shaft, and we were getting noise through the centre bearings. So we went for a GI joint very early on. The front propshaft also has a larger diameter than the rear, again for refinement reasons. And we got a driveline vibration early on, which we finally solved about six months ago by fitting a big torsional absorber just behind the VCU. We changed the clutch for the same reason.







DEVELOPMENT HEADACHES


The biggest headaches for the CB40 project engineers were caused by the need to achieve good off-road performance without the conventional Land Rover hardware.


Getting the VCU settings correct, making the IRS work well, and developing Hill Descent Control to piggyback on the ABS all presented major challenges. ‘Getting the plastic front fender right was a nightmare’, remembered Steve Haywood. ‘We were dependent heavily on the supplier, who also produced plastic panels for the Renault Espace and Clio. We were going to paint the panels on the fully built body rather than separately, so the temperature of the plastic in the spray booths was an issue.’


The drop-down tailgate glass was another difficult piece of development. Drop-down tailgates with automatically lowering glass had been used before, but a side-hinged tailgate with automatically lowering glass presented a whole new set of challenges. Then there was the need to ensure that the tailgate glass was down when the softback or hardback was removed. In the end, it was all achieved with the aid of switches, but Steve Haywood remembered that the CB40 team were close to giving up on this requirement on several occasions.


One prototype of the electrically operated tailgate glass was built into a Land Rover Discovery, which was then badged as a Honda Crossroad (the badge-engineered Discovery sold in Japan) to confuse those who saw it on the roads. The disguise worked: the author spotted it on the M40 motorway one day long before the Freelander launch and followed it at speed, but was unable to work out what it was.





INTERIOR DESIGN AND ACCESSORIES
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These undated sketches of proposed interiors show how the designers were applying different approaches to the three-door and five-door variants of CB40.





Interior design was one area where Land Rover tried to minimize expenditure. It also presented its own special challenge: it had to have the clean and uncluttered look of the typical small car with which potential buyers would be familiar, and yet it also had to embody the ruggedness and toughness that were characteristics of Land Rover. Driver and passengers had to feel that they were sitting in a tough, capable 4x4.


The unenviable job of meeting these conflicting requirements fell to Mehmet Ozoturk, working with Gerry McGovern in the Design Studio. He chose strong and simple lines for the dashboard, although some of the intended effect was lost in the production choice of light Sonar Blue (as in the early Discovery) with very light grey plastic trim. Some items were borrowed from existing production models to save money, examples being the ‘joystick’ electric door mirror control and the air vents, which both came from the Discovery.


The upholstery fabrics reflected Land Rover’s assumption that the three-door models would appeal to younger buyers than the five-doors, and so loud printed fabrics with dramatically swooping panels differentiated three-door interiors from the more soberly appointed five-doors. Five-doors also had a split-fold rear seat that made them five-seaters; three-doors were given two individual rear seats that ensured they could carry only four people, although a split-fold rear seat for three was drawn up as an option.


Then, of course, there had to be an array of extra-cost accessories that would enable customers to personalize their vehicles. The system had worked very well on the Discovery, and Land Rover intended to pull off the same trick again. In addition to a range of styled alloy wheels, the CB40 team drew up all kinds of extras that ranged from auxiliary driving lamps through nudge bars, chip-resistant tape graphics and side steps to a kit of add-on side mouldings that certainly polarized opinions when the new model reached the market.
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This ‘property’ from the Design Studio was a full-size buck used for work on the interior of the three-door model. It was pictured at the Gaydon technical seminar in July 1997, when Freelander was revealed to the media.





PROTOTYPES


Bodyshell development caught up with drivetrain and suspension work early in 1995, and so the CB40 team proceeded to the next stage. Low-volume prototype tooling (cheaper to make than cast steel production tooling, but made of aluminium and resin and viable only for a few hundred pressings) was made, and a total of sixty-two initial prototypes were constructed.


The first of these were six hand-built Specially Engineered Prototypes (SEPs): three of them had petrol engines and three had diesel engines. They were followed by a second group in September 1995, this time consisting of fifty-six vehicles known as DO2 prototypes. These included at least one example of each derivative then intended to be available at the sales launch. They were used for early validation and development work, including crash testing.


The test programme was conducted both at home and overseas. ‘We test worldwide, on all five continents,’ explained Dick Elsy later. ‘We have to chase the weather. If we need to do our hot-weather testing when it’s winter over here, we have to ship the vehicles out to Australia to do it!’ So to Australia some of the vehicles went over the winter of 1995/6. ‘We also involved our overseas markets, like Australia, in this phase of the vehicle’s development. That proved invaluable. It builds up trust between the sales people and the manufacturer, and they can inject all sorts of ideas and criticisms that we wouldn’t have thought of back here in Warwickshire.’


Further testing was carried out in South Africa, Dubai and Oman, where the hot climate, dusty environment and rough roads subjected the CB40 prototypes to the worst possible conditions as the Land Rover engineers tried to discover any weaknesses. In these countries, where the vast open spaces make it more difficult for ‘scoop’ photographers to lie in wait for prototype vehicles, the CB40s mostly ran without disguise, although they were unbadged.


Cold-climate testing was done in Alaska and northern Europe, which is a favourite hunting-ground for such photographers, and so the prototypes usually wore disguise panels. Similar panels were also used whenever there was any risk of a CB40 prototype being photographed in the UK and in the west of Ireland. On the whole, though, the engineers preferred not to use the plastic cladding that disguised the true shape of the vehicle underneath. ‘It gives you a false impression,’ explained Steve Haywood. ‘You can’t tell if there’s a wind noise problem, you get high underbonnet temperatures because the panels restrict the airflow, so you’re not really testing the production design.’


Those sixty-two initial prototypes were followed by 127 ‘D1’ prototypes, whose assembly began in July 1996. These were the first vehicles built from pressings made on production tooling and assembled in the dedicated assembly hall at Solihull. The sign-off tests were all done on these vehicles, which carried VINs from the production sequences. Of the 127 vehicles in this group (some Rover Group sources have claimed there were as many as 160), fifty went straight into the crash-test programme. Others went to the chassis development engineers, the reliability testers, the electrical development engineers and so on.
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