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Introduction


This restoration manual is for anyone considering restorative work on a Series I Land Rover, whether rebuilding from the ground up, or taking a more phased approach with a rolling restoration.


For illustrative purposes, the book follows the refurbishment of a 1957 109in petrol Series I. The chapters will guide you through all the procedures involved, describe how to achieve a prize-winning result, and show you how to save money by refurbishing components rather than replacing them outright.


As any experienced enthusiast will know, it is beyond the scope of any one book to describe the myriad changes and variations that the Series I underwent during its ten years of production, but we hope the reader will find it useful to follow the restoration of one particular Series I, as a source of ideas, reference, context and inspiration.


There are some limitations on the depths we can go to in these pages, so you won’t find much guidance about (for example) the intricacies of welding, or how to fully rebuild an engine – procedures that require considerable skills or investment in machinery. We will, however, show how the corroded chassis and bulkhead were repaired, and how to recommission an engine that has been laid up, including the restoration of certain ancillaries, and we will provide an introduction to the gearbox and demonstrate why it may require an overhaul. In each chapter we endeavour to describe the overall function of each system and its components – but we must also assume that the reader has some basic knowledge of how vehicles essentially work.


The chapters are structured according to subject area, and take a broadly chronological approach – although the reader will occasionally be invited to look to a different chapter for the completion of a particular system. Therefore the precise order of events as they appear in this book need not be followed too slavishly.


In addition to this book, you will benefit from owning Rover’s Series I workshop manual and parts catalogues. They will outline certain repair procedures, help you understand how components fit together, and provide part numbers that will be useful for any components you need to order – both for the vehicle itself and for optional equipment.


A SHORT HISTORY LESSON


The Series I is the original Land Rover. Rising from the ashes of World War II, it is the purest and most basic iteration of what later evolved into the widely adored Defender.


Old Land Rovers are rarely considered mere tools, despite their humble simplicity and emphasis on function over form. For anyone who has owned one or relied on one, they represent a way of life – an uncomplicated and authentic way of engaging with our increasingly hyperconnected, fast-paced world. Buy a Series I today and you are joining a worldwide community of people who appreciate those original values that made the Land Rover special. You are also buying a machine that has developed its own unique character: now that more than sixty years have passed since the last Series I was built, each survivor is a veteran of decades of toil and adventure. Inevitably, therefore, almost all have either been restored, or need restoring.




[image: image]


The very first production-model Land Rovers at Solihull in late June 1948. BRITISH MOTOR INDUSTRY HERITAGE TRUST





According to legend, it all began with an outline traced in the sands of Anglesey, off the north-west coast of Wales. Maurice Wilks, later to become Rover’s managing director, had been inspired to create a new four-wheel-drive utility vehicle to replace his old Willys Jeep that had been left over from the war. It seemed to be a good idea, and the export potential was strong, so in April 1948 the first Series Is were unveiled to the world at the Amsterdam Motor Show. The motoring press loved them, orders flooded in, and the legend was born. After forty-eight pre-production models, production began that summer, even though the design of those first 1,500 vehicles built up to Christmas 1948 (chassis numbers 860001 to 861500) was in a constant state of flux – a nightmare for restorers seeking to make their vehicle ‘correct’ today.


The original Land-Rover (the name lost its hyphen later on) had been intended as a mere stopgap to see Rover through the difficult years of post-war austerity, but by 1949 the Solihull factory on Lode Lane was already making about eighty Land Rovers a day, and by 1951 they were outselling all Rover’s other models by a factor of two to one. Production would ramp up even further for Series II production as vehicles were sent all round the world, many in ‘CKD’ kit form for assembly overseas.


Much of the appeal of the Series I derives from its boxy design and construction, which couldn’t be simpler – and that is part of the key to its enduring success as an all-terrain, utilitarian beast of burden. For decades, Series Is were among the cheapest Land Rovers you could buy, and plenty of today’s car enthusiasts had their first introduction to automotive engineering by stripping, modifying or generally ‘hacking about’ with an old Series Land Rover. Sometimes that meant playing with their dad’s workhorse on the farm, sometimes it meant going trialling in an old heap – perhaps sticking a Rover V8 under the bonnet. Sometimes it meant smacking their heads on the roof on the way home from school, and later peering underneath to find out why old Land Rovers are so bouncy.


All this rugged simplicity means that restoring a Series I may be relatively straightforward, compared to many other classic vehicles. Most of the mechanical components are easy to understand, and there are virtually no extra systems other than what is necessary to get from A to B – no brake servo, no power steering, no anti-roll bar, no superfluous upholstery or air conditioning, and certainly no ABS. There’s hardly any trim to worry about, and the electrics are the ‘knife and fork’ variety – as simple as they come.


One convenient result of the vehicle’s off-road design is that most mechanical components are easy to access: the high ground clearance means that it’s easy to get underneath, and the large wheel arches – built to accommodate suspension articulation when clambering over rough ground – can easily accommodate a mechanic’s arms, and his head, too, if needs be.


Another strength of the Series I is that, in various ways, they were better built than the Series IIs, IIAs and IIIs that followed. In these later years, the profits generated by Land Rover sales tended to be syphoned off to other areas of the business rather than being reinvested back into Solihull. Obvious examples of the Series I’s superior quality include the bonnet and door frames, which are galvanized on Series Is, but non-galvanized and rust prone from the Series II onwards.


Series Is undoubtedly have their complications, ranging from high cost and poor availability of certain parts, to the difficulty in determining the correct specification, particularly of the very early models. But if you have never restored a vehicle before, they offer a deeply rewarding and manageable place to start.


WHICH MODEL IS WHICH


Although all Series Is share much in common, there were some important mechanical changes throughout the ten-year production run from 1948 to 1958. There are also obvious structural differences between long and short wheelbases, and the main body styles: hard top, soft top, truck cab (aka ‘regular’) and Station Wagon.


In mid-1953 the wheelbase (the distance between the centres of the front and rear wheel hubs) was increased from 80in to 86in, and a long-wheel-base 107in model was introduced. During 1956 both wheelbases were lengthened, the short wheelbase becoming 88in and the 107in becoming 109in, although the long-wheelbase Station Wagon retained its 107in wheelbase. The extra 2in were added between the bulkhead and the front crossmember, effectively enlarging the engine bay in order to accommodate a new 2.0-litre diesel engine – a powerplant that did not gain much popularity and is very rare today. In many ways, all these later Series Is share more in common with each other than they do with 80in Series Is built up to 1953.


Demand is generally greatest for early 80in Series Is, which have an extra layer of difficulty for the restorer as certain parts are very expensive and difficult to obtain. On the other hand, some parts are now made for 80s and not for later Series Is, due to the extra demand and the higher budgets of those restoring them. Rarer derivatives may also attract a premium, including the long-wheelbase Station Wagons. As always, the best restorations are defined by a high degree of originality.


RESTORING TODAY


The days of finding a cheap Series I in every farmyard are long gone. These are now collectible classic vehicles in their own right, and are appreciated by petrolheads worldwide, not just within diehard Land Rover enthusiast circles. During the 2010s values boomed, particularly around the time of the original Defender’s demise in 2016. The surge in interest inevitably caused a growing incentive to restore, resulting in a dwindling supply of new-old stock spares, and rising prices for those parts that were left. (‘New-old stock’ refers to parts that were originally built by Land Rover and have been sitting unused since, as opposed to modern aftermarket or remanufactured parts.)


It is extremely rare for a Series I to retain its original chassis, bulkhead and drivetrain, partly due to corrosion having ruined so many structural components, and partly due to the large range of engines that can be installed in a Series I to improve its performance – especially later Series engines and Rover V8s. Many Series Is have also become donors for each other, and it has been common for Minervas to be used as donor vehicles. Minervas (built from 1951 to 1954) were left-handdrive Series Is, built in Belgium for the Belgian military using steel bodywork and a Belgian-made chassis (without the capability of running a PTO) but using the same engine, gearbox and axles as the regular 80in models – this made them ideal donors, especially in decades when breaking a Series I was less frowned upon than it would be today.


Nevertheless, the Series I restoration scene has never reached the maturity of some other areas of the classic car world. At the UK’s main classic vehicle shows you will find multiple suppliers of complete new bodyshells for a wide range of classics, whereas not all Series I bodywork is available to buy ‘off the shelf’. Rover made large reserves of spares, and the British military hoarded much of it for decades, but the larger repositories have mostly been sold, and it’s fair to say that we are now scraping the barrel when it comes to new-old stock.


Certain hard-to-find parts are provided by various small businesses – often comprised of a single individual creating work of a very high standard, and operating mainly by word of mouth. Other parts will be impossible to find in unused condition, in which case a second-hand item or a later spec alternative may have to suffice. Sometimes the main governing factor behind these decisions will be your budget, and we will discuss some of them throughout the following chapters.


HOW MUCH WILL IT COST?


First you need to consider the current values of Series Is. At the time of writing (2021), Series I projects range from around £5k for a ropey 88in, to perhaps £15k for a tired but solid and original 107in Station Wagon. Once restored to top condition, the 88in could be worth at least £20k, and a concours 107in Station Wagon will fetch up to £40k.


At the top of the spectrum, a restoration by Land Rover’s Reborn division will typically cost over £100k, while restorations carried out by CKD Shop (which specializes in the earliest models up to Christmas 1948) are typically on behalf of customers with at least £150k to spend.


Ultimately there are five main factors that will determine the total cost of your restoration:




[image: image] Which model will you choose?


[image: image] Which areas of the vehicle are deteriorated, and how badly?


[image: image] How much of the work will you do yourself, and how much will you rely on specialists?


[image: image] What level of perfection are you aiming for? (Are you happy to keep some patina?)


[image: image] Are you striving for ‘factory correct’ specification, or not?





If you’re collaborating with a specialist, it is important to discuss clearly all these points in advance, and to put them in writing (along with a time scale), to make sure you are all on the same page.


If you are doing all the work yourself, expect the minimum cost for a total restoration to be around £15k–20k. This is for an 88in Series I that does not require a new chassis, or its engine or gearbox rebuilding – just a stripdown with recommissioning of ancillary parts along the way, a retrim and fresh paint, applied by you. A specialist would need to charge a minimum of £30k–35k for this work.


Bear in mind that an accurate budget will be very difficult to forecast in advance, due to the large prices now paid for certain small sundry parts, and many of these nasty surprises will catch you out if this is your first Series I restoration. Meanwhile the true condition of the chassis and the engine is unlikely to be gauged accurately on the first inspection, and each of these could require thousands of pounds to put right or replace. The total cost will also fluctuate as parts sell out and new parts come on the market.


AUSTRALIAN SERIES IS


Imported Series Is from Australia have become a popular option for restoration, as the supply of decent ‘barn finds’ in the UK has almost completely dried up. In recent years it has been estimated that around 100 Series Is per year have been arriving in the UK from Australia, and supplies haven’t run out. Australia is still a good source of weather-beaten workhorses that have lived in the arid outback, and a small network of specialists in both countries specialize in sourcing them. The paintwork tends to be heavily patinated and bleached by the sun, and you will often find that the region of Australia where the vehicle was initially based is painted on to a wing, adding to the car’s patina and individuality.




[image: image]


A pair of battered but solid Australian Series Is awaiting restoration in the UK.





Australian Series Is typically have much less corrosion than those that have lived in the UK. This can make them more cost effective to restore, considering the price of replacing or repairing a rusty chassis and bulkhead. As a general rule, most Series Is in the UK were ready to expire from corrosion after only ten to fifteen years. In Australia they have tended to soldier on until mechanical fatigue eventually gets the better of them. Some say the old tradition of repairing rather than replacing parts lives on in Australia more than in the UK, perhaps due to poorer availability of parts (especially for 80in models) than in the Land Rover’s home territory.


Even when sourcing from a dry climate, it’s important not to expect a perfectly preserved vehicle. Some degree of rust is still likely, and many have taken a huge amount of mechanical punishment from heavy use. They may have received ‘bushcraft’ maintenance in regions where spare parts are hard to come by, and possibly been laid up for a long while before coming back to the UK.


Australian Series Is are essentially the same as those sold in the UK, with the exception of a few minor details. Many have also received Holden engine swaps to gain more power or to replace a worn Rover 2.0-litre engine. Generally they use the original gearbox, with an adaptor plate, and the front crossmember usually has a notch cut out – sometimes crudely done – to give enough room for the engine, so this will need repairing or replacing.


RESTORING RARITIES


The Land Rover has never been only the ‘farmer’s friend’. In the words of one early brochure, the Land Rover was ‘For the farmer, the countryman and general industrial use’, but even that didn’t cover the diverse range of applications that Series Is were adapted for – some built under licence by approved businesses, some by Solihull. One of the pleasures of Series Land Rovers is in learning more about these exotic derivatives, which can generate major interest at shows and in some cases will attract a premium at auction. However, these models usually demand many hours of careful research. Certain parts may not be available and will have to be made bespoke, pushing up the overall cost.




[image: image]


A 1949 Tickford Station Wagon, with rare and challenging bodywork. JAGUAR LAND ROVER







[image: image]


Restored 80in fire engine, complete with period equipment. LEN WRIGHT







[image: image]


Minerva Series I, with distinctive steel bodywork. STEVE GLOVER





For example, the first station wagons used coach-built bodies made by Tickford on 80in chassis, using aluminium bodywork over an ash frame, with sideways seating for four in the rear plus three up front. The Tickford has a full-width tailgate and no rear bulkhead, and its doors, rear bodywork, roof and windscreen are all unique to the model. To restore an ash frame is highly specialist work requiring the services of a coachbuilder, and the interior trim will need to be made bespoke.


Other rare variants include the Swedish made ‘Grip-Kaross’. Like the Tickford, its bodywork was built under licence using aluminium panels over a wooden frame, but with extra insulation and a larger heater for cold climates, and in either truck cab or estate form.


Solihull offered fire engines in 80, 86 and 88in guises. Instead of carrying their own water tank they would pump water from a separate source, and use a PTO-driven water pump mounted on the front or rear. Specification varied considerably, and many received changes during service, making it difficult to determine each vehicle’s original specification today.


The many military variants include 86in Series Is built for the SAS with 24-volt electrics for radio gear, 88in two-wheel-drive models with no front differential, and the steel-bodied Minerva mentioned earlier.


Thirty-three 81in prototypes were built for evaluation by the British Army, incorporating the 2.8-litre Rolls-Royce B40 engine as used in the Austin Champ. The conversion, carried out by Hudson Motors Ltd, required significant changes to the chassis (including moving the rear spring mounts to create the extra wheelbase), and it is believed that only two survive with their original engine. Other rarities include ‘Royal Review’ vehicles, welders and radio vehicles, but this is by no means an exhaustive list of the wide range of interesting conversions – not to mention the large selection of Rover-approved accessories.


Some of the best known include winches (hydraulic drum or mechanical capstan), power take-off units (PTOs), and 15cwt Brockhouse trailers. Built by Brockhouse & Co. Ltd and available from 1949, these were designed specifically for use with the Land Rover, with an identical axle track. Less conspicuous options included a propshaft guard, while certain models were able to include an auxiliary tank mounted opposite the main tank. Possible creature comforts ranged from a Smiths heater in the cab, floor mats, an additional windscreen wiper or a water-temperature gauge, capillary-fed from the thermostat housing.


Some accessories that have been commonly fitted to Series Is would not be introduced until Series II/IIA/III production; a notable example is the Fairey overdrive, which was not introduced until the 1970s, but can easily be added to a Series I to create extra gearing for more relaxed cruising.


Again, this list is far from comprehensive, but hopefully gives a flavour of the range of possibilities.
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Assessing the Project


This chapter will outline how to gauge the overall condition of a project vehicle, focusing on inspections that can be made without raising the vehicle off the ground, and without any major dismantling.


THE DEMO VEHICLE


Most of the images in this book show Ben’s restoration of this long-wheel-base 109in Series I, which came to us via UK-based Land Rover importer Jonathan Holmes (Cross Channel Classics).




[image: image]


The 109in trayback, as it arrived at the workshop.







[image: image]


The bulkhead plaque tells us that this vehicle was assembled by Pressed Metal Corporation Ltd, Sydney.







[image: image]


This rear tray is probably a couple of decades newer than the rest of the vehicle.





This is a ‘trayback’ body style, popular in Australia but never originally offered by Rover. It would have started life as a CKD (‘complete knocked down’) pickup or ‘Regular’, with a rear tub that was separate from the cab. The underpinnings of a 109in Series I are very similar to a 107in from the bulkhead back, and the tray is a simple construction, very easy to fit and remove. It arrived in our yard mechanically standard and essentially complete – lacking just a few pipes, cables, fuel sedimenter… and one or two other parts that would not become obvious until later.


Clearly this vehicle had had a tough life. The intensity of its abuse became increasingly clear the more it was stripped down, and we found everything from stress fractures around the chassis to broken gears. Ben has rebuilt many Australian Series Is, and can confirm that this level of mechanical fatigue is quite common.


The plan was to retain and repair parts where possible, rather than replace them. When replacement of parts was the best course of action, second-hand parts would be sourced if they could be found in good condition, to help keep costs under control. Our purpose is to present the reader with an ‘attainable’ restoration, resulting in a smart and usable vehicle with a high degree of originality, rather than a high-budget ‘trailer queen’.


Bodywork would be straightened out and mended wherever possible, and the original chassis and bulkhead would both be repaired, with the aim of illustrating what can be realistically achieved if you are willing to be hands on and to put in the effort. When a choice had to be made between achieving a perfect finish or retaining historic authenticity, the latter would be prioritized.


The result is a sympathetic and attainable renovation, rather than a prize-winning restoration. It makes the process take longer, but it tends to reduce the overall cost. Whereas a more ‘perfect’ Series I might be considered too precious to be taken out of the garage, a restoration of this type can be put to use and enjoyed as its creators intended.


These decisions also extend to the mechanicals. For this restoration, areas that were best restored by a specially equipped workshop (such as the radiator and gearbox) were sent away for recommissioning, but the chapters guide you through all the more achievable tasks, and show you how to make important assessments for yourself.


Factory-fresh perfection is obviously a perfectly valid target. In some ways this will make the restoration simpler, because to achieve an immaculate finish typically requires a higher proportion of brand new components. A new chassis and bulkhead should reduce the likelihood of alignment issues or internal corrosion, which are difficult to address when restoring old metal.


At various points in the following chapters there are descriptions of how to create a more ‘perfect’ finish than is appropriate for this 109in, sometimes using examples from other Series Is that Ben has restored previously.


YOUR FIRST INSPECTION


Always inspect a vehicle before committing to buy it, or have an inspection carried out on your behalf. The opinion of an independent expert may be more valuable than your own, depending on your level of knowledge and theirs. Even an honest seller can be unaware of the vehicle’s true condition. Make it your own responsibility – not theirs – to determine how much work the vehicle needs. During the course of your restoration you will get to know it far better than the seller does.


To carry out a thorough inspection you will need to have a few things with you, and you should consider taking the following:




[image: image] Overalls


[image: image] A foam mat to lie on


[image: image] Rubber gloves and/or heavy duty wipes


[image: image] A small torch


[image: image] A starting handle (in case you need to manually check if the engine is seized)


[image: image] Coolant and oil (in case the engine is too dry to run)


[image: image] Gallon of fuel (to enable a test drive)


[image: image] Small hammer (to check for rust)


[image: image] Basic toolkit containing spanners and screwdrivers





Series Is use a smaller range of materials than can be found on later vehicles. Plastics were not yet in common usage during this period, and Bakelite (an early type of plastic) can be found in only a few places – primarily the fusebox, regulator box, switch gear, inside the fuel pump, and the steeringwheel rim (which is built round a steel frame).


DETERMINING ORIGINALITY


Ideally the chassis number and engine number will correlate with each other. (Lists of serial numbers can be found in an original workshop manual.) The engine number should be stamped into the machined upward-angled face that the exhaust manifold is mounted to, visible from above. The chassis number was always stamped into the chassis, but its precise location varied according to the model type. For 107in Station Wagons it will be stamped on the inside leg of the front dumb-iron on the right-hand side. For 86s, 107 regulars, 109s and 88s it is always on the rear left spring hanger, and for 80s Series Is it will be found on the left-hand engine mount.




[image: image]


The engine number of the 109 on a rear spring shackle hanger, after painting. This was difficult to make out before cleaning off the surface rust.







[image: image]


The chassis number of an extremely early 80, beside the front left engine mount.







[image: image]


One example of the many subtle variances in spec. The box-sectioned crossmember is from a pre-1957 107in Station Wagon; the double C-shaped version is post-1957.





The location of the chassis number is less predictable on CKD cars; this 109’s chassis number is on a rear spring shackle, but they are also sometimes found on the front dumb-irons. The gearbox number will be on the right-hand side of the gearbox casing, and the axle numbers will be on the upper part of the casing on the left-hand side.


Elsewhere around the vehicle, deciphering the level of originality can be a deeply complex endeavour, and will require you to obtain at least some basic knowledge of how the Series I evolved during its production. The most significant differences are between 80in models and those that followed, and even between 80in models there was a great deal of variation, particularly in the first few months of production up to Christmas 1948 while the final details were yet to be finalized by Solihull. Of these first 1,500 examples, it has been estimated that changes were made roughly every hundred vehicles. Although the design stabilized somewhat when the 86 and 107 replaced the 80 for the 1954 model year (mid-1953), the subtle evolution still continued.


Whatever the wheelbase, tell-tale clues will help you determine whether the vehicle’s various parts originally belonged together. These clues can be found in all areas of the vehicle – from small details such as rivets and electrical components, to more structural aspects such as the design of the chassis and bulkhead. For example:




[image: image] Before Christmas 1948, the pressed-steel bulkhead was not ready for production, so the first 1,500 vehicles left Solihull with fabricated bulkheads comprising many separate parts and fixings.


[image: image] Production 80s up to 1950 can be identified by a ‘fishplate’ bumper mounting at the front of the chassis, so called because of its resemblance to a fish tail. During 1950 this was replaced by a bracket welded to the bumper rather than the chassis.


[image: image] An 80’s chassis has straight outriggers for the bulkhead; they are curved on all later Series Is.


[image: image] External door handles were introduced to the 80 during 1952.


[image: image] 107in Station Wagons up to 1956 have a panel on the B pillar with four rivets in a diamond pattern; this was lost on later models.


[image: image] 107in Station Wagons up to 1957 have box-section rear crossmembers; thereafter the crossmember was made from two C-shaped sections.


[image: image] Headlamps up to 1950 were 5½in in diameter and were mounted behind the grille. These were followed by 7in lights-through-thegrille headlamps (with the grille encircling the lamps), followed by the upside-down T-shaped grille.


[image: image] Steel panels were initially made of aluminium, but this changed to steel for the 88/109. The arrangement of the holes also differed: 88s and 109s have a single hole, and three different designs were fitted to 80s.


[image: image] Early 86in Station Wagons have two vents in the roof; this increased to four during 1955.


[image: image] A fully floating rear axle (identifiable by the dust caps on the rear wheel hubs) replaced the standard semi-floating design in spring 1957 for 88s, and in 1958 for 109s.





This is just a small selection of the most easily identifiable changes. A helpful mine of information on the topic is James Taylor’s book, Original Land-Rover Series I. Where these differences affect the restoration procedure, many will be pointed out in the following chapters.


THE ENGINE


If the engine has been inactive for some time, be prepared that it will be reluctant to start without new spark plugs, HT leads, condenser, points, rotor arm and ignition coil, and of course a healthy battery. Don’t forget also to check the coolant and oil levels, and top these up if required. You may encounter problems with stale fuel, leaking or blocked fuel lines, or a non-functioning fuel pump. Fuel blockages can be caused by rust filling the carburettor’s float chamber, or by the degradation of old rubber fuel pipes due to the use of modern fuels, resulting in loose fibres blocking the sediment bowl’s gauze filter or the carburettor jets (more on this in Chapter 9).




[image: image]


Assessing the engine: the 109’s engine bay is not a pretty sight.





After a prolonged dormancy, you will need to make sure that the pistons have not seized into the bores. If so, the block will need to be sent to a specialist for the bores to be re-honed. To find out, turn the crankshaft either by using a starting handle or by rotating the fan. As you rotate the engine you should feel the resistance build and drop with each stroke.


If the engine initially turns but can then be felt to lock up, it is likely that a valve is stuck open – a problem that is usually exclusive to the exhaust valves because of their upward angle. When an exhaust valve is open, its combustion chamber is open to the atmosphere, and any moisture or condensation that may form on the valve is able to run down the valve stem, where it collects and causes corrosion. The inlet valves (and all the valves in ohv engines) are above the combustion chamber and positioned vertically, so the valve stem is less prone to collecting moisture in this way. A stuck valve can usually be freed off, but you will need to take the head off first.


If you discover a crack in the block around the bores, then the engine is likely to be scrap, and replacing it will add significantly to the cost of your restoration.


An engine that has not been run for a long time will suffer from extra internal wear when fired up for the first time, because its lubricating oil will have drained into the sump, and will not be fully circulated until the engine has passed through a few rotations. You can minimize this effect on the cylinder bores by removing the spark plugs and squirting a very small amount of light oil such as WD40 into each cylinder. It is important to squirt only a very small amount, and not enough to pool – too much will introduce the risk of ‘hydraulic lock’ when the engine is turned over.


It is also wise to remove the top rocker cover and lubricate the inlet valve gear with oil, and ideally the exhaust valves and timing chain too, inside the timing chest. Prepare for these tasks by having spare gaskets or gasket compound ready.


THE TRANSMISSION


Try to select all the gears, even if the engine doesn’t run. This will highlight whether the gearbox selectors are corroded. If you are able to drive the vehicle, ensure that all the gears select cleanly without excessive scrunching, and that there are no excessive chattering, grumbling or whining noises. It is also important to check that the gearbox does not jump out of gear, by driving at fairly high revs and sharply backing off the accelerator – repeat this process in each of the forward gears. If you encounter any of these issues, we advise removing the gearbox and sending it away for a rebuild by a specialist (see Chapter 8).




[image: image]


The transmission inspection: make sure all the gears engage.







[image: image]


This 109 is missing gaiters, and has no handbrake!







[image: image]


The 4WD knob is missing, and the gearlever base has the wrong bolt.





Early Series Is have permanent 4WD, with a ring-pull mechanism in the driver’s footwell that enables the front axle to disconnect automatically on over-run. It is very difficult to assess whether there are any faults with this system without driving the vehicle. Later transfer boxes with selectable 4WD are easier to diagnose, as you have the option to jack up the front axle and see if it is free to turn or not; if the transfer box is in 4WD, the front and rear propshafts should effectively be locked together.


Further ‘downstream’, the best way to assess the propshafts is with them still attached to the vehicle. Check for play in their universal joints (UJs) by manually rotating the propshaft side to side, and looking for any play in the cups that sit on the spider section within the yokes; these can be cost-effectively replaced. To check for wear in the propshaft splines, grab the shaft and push it up and down in the middle; if you detect any movement in the spline then it will need reconditioning by a specialist, although it is usually cheaper to find a replacement propshaft. (Incidentally, the 86in Series I is the only Land Rover that has identical propshafts front and rear – more on this in Chapter 12.)


While pushing the propshaft up and down, check for play at the nose of each of the differentials. Movement here is likely to indicate wear in the bearings that the pinion shaft runs in. Replacement is ideally carried out by a specialist, because the preload in the pinion bearings will need to be precisely calibrated against the crownwheel. The carriers for the bearings at either side of the differential can also be wound in and out, adjusting the left/right position of the differential inside its casing – but again, we would recommend you find a specialist who can perform this work for you, and budget accordingly.


SUSPENSION


The suspension on all Series Land Rovers is extremely sturdy and simple, with leaf springs on all four corners. These springs will continue functioning, albeit poorly, even when extremely worn and rusty, which is partly why old Land Rovers have a reputation for being quite rough to ride in. The truth is, however, that a well set-up example with fresh springs should feel safe and handle predictably.
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Check the leaf springs for cracks, splaying and sagging.





Leaf springs can last for decades, but corrosion between the leaves prevents them from sliding against each other, increasing the spring’s stiffness. This can be improved by dismantling the leaves, grinding out the rust and rebuilding with grease, but if the spring has sagged it will need retempering – in which case, buying new springs and looking after them well (with frequent lubrication) is typically a better course of action.


There are many different possible springs, determined by the wheelbase, body style, engine, and position on the vehicle, so it is worth counting the number of leaves on each one, and checking that the correct springs are fitted.


The width of the springs also changed: 80in Land Rovers originally had 1¾in wide springs all round. In 1951 they moved to 2½in springs on the front, giving slightly more controlled handling thanks to the weight of the engine. The wider springs give the same articulation as the older, narrower front springs, due to there being a different number of leaves. The narrow front springs have spring shackles at the front of the spring; the introduction of the wider springs saw the shackle move to the rear. All later model Series Is use 2½in wide springs front and rear, with rear-mounted shackles.


The shock absorbers for the 80in are different to later Series Is, with a 1½in eye rather than the 1¾in eye used in later Series Is. Shock absorbers will typically be renewed as part of the restoration.


BRAKES


Take a look at the brake fluid, which should be clean and translucent. A hand-held brake-fluid tester can be used to assess the moisture content of the fluid, which absorbs water from the atmosphere over time, accelerating corrosion within the braking system. Any moisture content above 4 per cent can be considered high. In the case of a large-scale rebuild project such as this 109, this level of assessment is arguably less relevant, as all the major brake components will be replaced anyway; however, in less dilapidated vehicles a test such as this will give you an idea of how well looked after the vehicle really is, and how corroded the system is likely to be. In most cases it is wise to renew or recondition all the wheel cylinders and master cylinder, along with the complete set of brake lines.


Leaks are more common from brake pipes and hoses than wheel cylinders, which are more likely to seize than leak.


The handbrake expander can stick due to corrosion, and the ratchet mechanism can seize inside the handle if the vehicle has been left out in the open without a roof, allowing moisture to run down the handbrake lever. If the lever is seized, you can remove the pin connecting it to the expander, allowing the expander to relax so the vehicle can be moved.


The handbrake shoes may also stick against the drum, as a result of corrosion on the drum’s inner surface. You can try backing off the shoe adjuster on the back of the drum, but if this fails, tapping the drum with a soft hammer will sometimes free off the shoes. If oil is leaking out through the back of the transfer box into the handbrake drum, the shoe linings will be contaminated and must be replaced, after the leaf has been fixed (see Chapter 8).


Bear in mind that the handbrake is a transmission brake and should never be used to bring the vehicle to a halt: doing so can cause severe damage. Only ever engage the handbrake when the Land Rover is stationary.


STEERING SYSTEM


The steering system ought to be assessed for wear in its many joints and, more importantly, in the steering box and relay. (The steering box shouldn’t be confused with the steering relay, which is mounted further ‘downstream’ in the front crossmember.)


The initial inspection consists of moving the steering wheel left and right and checking for play. It will help if you have an assistant to manipulate the steering wheel so you can check each component more closely. Play in the ball joints is a minor issue as these are cheap to replace; slackness inside the steering box may simply require tightening of the adjuster nut (on recirculating ball types) or more expensive intervention. If slackness is found within the steering relay, this has the potential to be highly problematic due to the potential difficulty of extracting it from the chassis. In many cases it will be rusted into place so tightly that extraction requires replacement of the entire front crossmember – a process that requires great care to avoid introducing chassis alignment issues. Hopefully you will find no play between the relay’s top and bottom arms, so you can leave it in place.


The chrome-plated swivels are integral to the steering system. Surface pitting on the chrome surfaces is highly likely in vehicles that have been left standing, especially in a damp environment, and will require the swivels to be replaced. They also contain a bush and bearing that can wear, and most restorations will involve replacing all these components together. (The original splined peg arrangement for a Railko bush will be replaced in Chapter 6.) In some cases you may find the swivels to be enclosed within leather gaiters, which can be effective at preventing mud and road salt from increasing corrosion, but if they have accumulated water inside, then it is likely they will have had the opposite effect.


BODYWORK


Non-structural panels are all made from Birmabright, an alloy comprised primarily of aluminium. It is important to check for areas of galvanic corrosion (also known as bi-metal corrosion) wherever aluminium alloy and steel meet, causing the aluminium to corrode into a fine white powder. Fortunately this problem is less severe than on later Series Land Rovers, in particular around the seat box, which is more likely to have stress fractures than major corrosion (especially in Australian Series Is) – but galvanic corrosion can still be an issue.
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Seat-box corrosion is less likely on Series Is than later Land Rovers, but check anyway.
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The Birmabright in the rear corner of this 80 is well past saving, but the badge, capping and grab handle should be salvaged. Note the steel angle from a previous ‘repair’ holding it together.





Birmabright also loses its malleability with age, increasing the likelihood of fractures forming, especially around stress points where the panel meets a mounting point. It cannot realistically be welded, so repairing damage typically involves either attempting to return it to its original shape and perhaps introducing some filler (the cheaper option), or replacing the panel altogether (which is more expensive). Depending on the type of restoration you’re aiming for, you may choose to retain damaged panels to preserve the vehicle’s character – provided the metal is safe and free from jagged protrusions. This will be discussed in more depth in Chapter 10. New bodywork sections range in availability and affordability, so it is worth researching and budgeting for this carefully before you begin your project.


The Birmabright panels are built around steel frames (body cappings, windscreen surround, door frames, bonnet frame), which were all galvanized to a high quality. If the galvanized coating has deteriorated and rust is showing through from underneath, these parts can be sent away for hot-dip regalvanizing. However, regalvanizing just one piece will cause it to stand out awkwardly, with a much brighter finish than the other galvanized parts, so it is best either to galvanize all the exposed areas, or not at all.


Check the alignment of the doors. If a door is drooping, this can be a sign of structural problems where the body is mounted to the chassis, particularly where the tub mounts to the outriggers behind the seat box – a common spot for corrosion. But you may need to think more broadly to reach an effective diagnosis: for example, a sagging door may be the result of a notch that has worn into the hinge (sometimes repairable with a drop of weld), or simply due to poor assembly. Such issues are best diagnosed before the vehicle is stripped.


All rubber seals perish and go hard with age, and it is likely that you will need to replace all of them. Their designs are different from later Series Land Rover designs; some are fiddly to install, especially the door seals, but in many cases they are longer lasting. As for the rear glazing rubbers, on Series Is and IIs the seal’s filler strip is exposed on the outside of the vehicle; on later Series Land Rovers it was concealed on the inside to prevent thieves from easily removing it to gain access.


The wipers can wear a sweep pattern on the windscreen due to grit or the deterioration of the (often poor quality) blade or blades. Delamination of the windscreen can also sometimes be a problem, so look out for air bubbles appearing, and if you find any, budget for new glazing.


THE BULKHEAD


The main bulkhead between the engine and the cab needs to be strong enough to withstand considerable forces when driving, and its structural integrity is extremely important. There are essentially two main types, and both are susceptible to corrosion.
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An early footwell. This is the driver’s footwell of a 1948 Series I with a fabricated bulkhead, restored by the CKD Shop.
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A pressed-steel 80in bulkhead, restored by Ben Stowe. Note the curved edges round the footwell corners.
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A rare 1952 aluminium bulkhead, freshly restored by Ben. Note the angular edges round the footwell corners.
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This very rotten 80in bulkhead shows where rust can take hold on the early type. It is barely salvageable, and only because the curved areas round both sides of the footwells have escaped corrosion. Rust in these areas would mean that the bulkhead was a write-off.
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Severe and typical corrosion round the horseshoe-shaped mounting bracket on an 80 bulkhead.
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With the windscreen still in situ, it was clear that the top rail of the 109’s bulkhead needed replacing. This area, to which the hinge bolts, has two layers, hollow inside, and is particularly vulnerable to rust.
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Along with the top rail, the corroded front section of the bulkhead will also need replacing.
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The dismantled 80in bulkhead showing typical corrosion along the top rail – with the windscreen in situ this can’t be seen.
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Corrosion in the lower door pillar of an 80in bulkhead – another common weak spot.





The first was used on 80in Series Is from Christmas 1948. Its main section is made from one piece of steel, pressed into shape, with smooth edges around the footwells. The sidelights in these bulkheads were deleted in 1952, and thereafter the door hinges comprised just a single lower pivot.


The second category of Series I bulkheads was introduced in 1953 when the 80 was replaced by the 86/107. This saw a change to a fabricated steel design, made from separate sections of steel sheet that were spotwelded together, with the addition of a full-width interior shelf. The bulkhead is similar on 88/109in models – part of which is taken up by a larger instrument panel. The stiffener on the front face of the bulkhead between the footwells is a single pressed piece instead of two welded plates.


The rare exceptions to these two main categories are the first 1,500 hand-fabricated bulkheads built up to Christmas 1948; these have a removable centre section, which enables good access to the back of the engine, and no rainwater gutter beneath the bonnet level.


Aluminium alloy bulkheads were also used sporadically throughout 80in production, with a steel frame for the door pillars, the top rail and the mount for the steering box, but the panels are Birmabright. Exactly why this was the case has been the subject of some debate, and there has been speculation that the press broke in 1952, and hand-made aluminium bulkheads were a stopgap – but it may also have been due to material shortages in the post-war years. Even these versions are not entirely aluminium: the door pillars, top rail and bulkhead stay brackets are all steel. This frame is then clad in aluminium panels, which are riveted to the frame using rivets – both pop rivets and solid rivets.


Repairs are generally easier to perform on the later steel bulkheads, as they are made of mostly straight sheets and lack the compound curves of the earlier type, which are very difficult to replicate. However, the extra folds and spotwelds of the later type can allow moisture ingress, so they are more prone to creating rust traps.


Suppliers of restored 80in bulkheads will typically start with a bulkhead whose central, curved sections are complete, and will weld in new sections where required. The original curved instrument binnacle is also usually retrieved – sliced out and welded into brand new metal. Completely new pressed bulkheads have also recently become available.


On the front of 80in bulkheads you will find two horseshoe-shaped brackets that mount the bulkhead to the chassis. Moisture accumulates behind them, causing rust in both the bracket and the footwell. This is repairable, but awkward to achieve because of the multiple layers of steel. The area in front of the lower door pillar also tends to rust badly – another location where repairs here can be difficult, depending on the severity of the corrosion.


With both types of bulkhead, the horizontal top rail that sits beneath the windscreen needs to be assessed carefully for corrosion. On a soft-top, it is advisable to fold the windscreen down and check beneath the windscreen seal; on a hardtop this will not be possible without removing the roof first, so for your initial inspection you will need to attempt to feel hidden areas around the top rail with your hand. It rusts in a similar way to the later style bulkhead: the top surface corrodes, as do the supporting pillars beneath it. New top rails can be bought and welded into place, but it is not a simple process and you will need to have solid metal to weld on to.


The lower areas of the door pillars also corrode, and the footwells tend to rust along their seams, mainly along the lower edges due to road spray from underneath. Pre-formed footwells can be bought and welded into place, by drilling out the spotwelds of the original footwells, and adding a small puddle of weld in their place.


Pre-formed footwells can be bought and welded into place, by drilling out the spotwelds of the original, and adding a small puddle of weld in their place when welding in the new material. Alternatively you can fabricate your own smaller sections – see Chapter 5. (In our case the rust was mainly to be found in the upper areas of the footwell.)


THE CHASSIS


The condition of the chassis is arguably the single most important component to check, due to the cost of buying a replacement, or the labour involved in the restoration of the original. All Series Land Rovers (and Defenders up until 2016) used an ungalvanized, painted steel chassis, on to which the engine, transmission, running gear and bodywork are all bolted. The chassis is vital to the strength and safety of the entire vehicle, and any holes or weak areas must be repaired to a high standard.
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Check for signs of repair such as this, especially if it has been done poorly. This shackle sleeve is completely loose in the chassis rail.
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