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PREFACE


As a child I have memories of walking along the river front at Stockton-on-Tees. There was still a sense of bustle, of movement down the river as ships made their way to the sea. I was then too young to know that my family had once had a part in this, to me, exotic and romantic industry. It began when one of my forebears, John Riley, had come from Leeds to superintend the construction of the Stockton gas works in 1853. He stayed on, and his three sons established a business building marine boilers. Today, they are remembered only in a street name, Riley Street. I knew none of this family history but I always felt a fascination with this world of ships, of swinging cranes and hammered metal. It excited me as a boy and still touches a nerve today. There remains something magical about the world of ships, something that pulls the imagination in the whole notion of a material as dense as iron remaining afloat in the limpid medium of water.


When, in later life, I became interested in the Rileys and their all-too-brief success in the world of shipbuilding, I began to contemplate just what it was that turned a seemingly prosperous and go-ahead firm into a financial failure. It soon became clear that the Riley Brothers’ collapse was only a very minor part of a much more general decline in what had been one of the country’s greatest and proudest industries. Its fame lingers on long after reality has presented a quite different version of events. Each year at the Proms, the crowd lustily sings ‘Rule Britannia’ but in truth Britannia rules noting at all. Once that rule was absolute: no nation in the world could challenge Britain’s maritime pre-eminence.


Now the industry has slid away to near oblivion. Perhaps this is only an aspect of an inevitable process of change that affects all societies at all times – but seldom can the collapse have been so swift, so dramatic. In this book I have tried to look at how the failure occurred. The answer can be found in part in hard facts, of productivity, costs, availability of raw materials, but that is only a part of the story. I can just remember as a very young child feeling a sense of excitement, and certainly pride, that on this our local river ships were being built that would travel the oceans of the world. More than any other factor – loss of employment, loss of earnings opportunity – it is the lost pride that still hurts. Shipbuilding was never just another job: its demise was always more than just another closure.


A brief note is necessary about units. In general, I have used measurements of the period under discussion. Metric equivalents have – reluctantly – been added: reluctantly because they give a false sense of precision. A vessel described as 80ft long or 200 tons is unlikely to have been exactly 24.38m and 203.2 tonnes. Metric units have been used when, for example, recent measurements have been made of archaeological finds and for the most modern ships built after metrication became general in the industry.


During my work on this book, I incurred a good many debts for help received, not least from my wife, Pip, who shared the research with me. Together we worked our way through archives, collecting materials, and in particular she took on the job of picture research. We were both helped by librarians and curators, and we should like to record a particular debt to the following: Alastair Smith, Curator, Science Department, Museum of Transport, Kelvin Hall, Glasgow; Miss Vanna Skelley, Manager, Business Records Centre, University of Glasgow; University Archives, Glasgow; Mitchell Library, Glasgow; Watt Library, Greenock, McLean Museum and Art Gallery, Greenock; Harry Fancy, Curator, Whitehaven Museum; Tyne and Wear Archives Service, Newcastle upon Tyne; David Thompson, Birkenhead Reference Library; Merseyside Maritime Museum.


At the end, however, the selection of materials, the arguments and conclusions are, right or wrong, my own.




PREFACE TO SECOND EDITION


Two decades have passed since I began work on the first edition of this book, and in the intervening years there have been extensive changes throughout the industry. Ten years ago I visited the Swan Hunter yard at Wallsend on the Tyne. I was shown the modern, computer-controlled machinery that had been installed, which was hugely impressive, and looked over the one ship they had in the dock. But it was almost completed and the order books were empty. The end was inevitable. Now almost nothing remains to remind passers-by that this was once home to a company that led the world in shipbuilding; even the great cranes that had once dominated the skyline have gone. On the other hand, Cammell Laird that had seemed to be lost forever has re-emerged as a shipbuilding company. This current edition brings the story up to date, but I have also taken the opportunity to revise some of the earlier chapters and to bring in new material from more recent research.




1


RULE BRITANNIA


Visitors to Glasgow today who go down to Clydebank can visit a remarkable industrial monument: the Titan crane. It stands 150ft (45m) high with a cantilevered arm that is 240ft (70m) long. Work began on building the monster in 1905 at a cost of £24,600, which works out at roughly £1.5 million at today’s prices. Some improvements were made over the years and in its final form it could lift weights of up to 200 tonnes. These are impressive statistics, but there is a story behind them. The crane was built for an important shipyard and it is a monument to commercial optimism: this was a yard prepared to invest a large sum of money in massive machinery, confident that it would be used to build great ships.


The public are now allowed to go to the top of the crane, whisked up in a lift, unlike the operators during its working days who had to climb ladders to the top. Step out on to the jib and you are greeted with a magnificent view of the river, a view much like that shown in plate 16, with one important difference. There is no longer a working shipyard anywhere in sight. The only reminder of those days is the dock, now empty, immediately below the crane. This is all that remains of the famous John Brown shipyard, and if you had come here in 1934 you could have been present on the day when Ship No 534 was finally given a name: she went down the slip on 29 September with royal blessing as the Queen Mary. She was one of the grandest, fastest and for many the most beautiful of the great liners, which week after week were to ply the Atlantic between Britain and America. So grand was the occasion of the launch that a special song was written to commemorate the event, words and music by Ina George:





There were ships of oak in the days of old


There are ships of steel today


And the song is the same from the men who build


‘God speed her on her way.’


A Toast to the Queen Mary


Long may she sail the sea


Here’s to the name she bears


Here’s to the course she steers


We want her to sail the world


With the flag of goodwill unfurled


So shout hip-hip hooray


For she’s on her way


Smooth sailing to the Queen Mary.





These were stirring sentiments that expressed not just good will, but a spirit of optimism and pride. The shipyards of Britain were still rated as among the best, if not the best, in the world and none stood higher and prouder than John Brown’s on the Clyde. This was not a feeling confined to second-rate jingle writers: it was something known throughout the shipbuilding community. An old shipyard worker, interviewed in the 1960s, gave his view of the yard: ‘In my early days I was afraid to come to John Brown’s because the requirements were too high, and I felt as a tradesman that I might not meet up with what they wanted. So that when I did come in here eventually I felt an immense pride.’1


In 1930, four years before the launch of the Queen Mary, Mr G. McLellan began his working life as a Clydeside fitter. He too looked back with pride, but he also viewed the scene as he saw it half a century later:





Oh aye there was plenty of work. Big change now. It’s sad when you look at the riverside now all the cranes are disappearing. Scotts, the foundry, there’s nothing there now at all. It’s sad when you think on it, no work. They’re talking about building ships at Lithgows’ old place. They say they’re still after orders but if they get an order who’s going tae build it. They’ve got no workmen, they’ve got no apprentices, there’s nobody knows anything about it now. They’ll never build another ship on the Clyde.2





He was a little too pessimistic: shipbuilding continues at Govan, but at the time it must have seemed that there was nothing left. Scotts, Hamilton’s, Lithgows and the rest: even mighty John Brown’s had closed. Something, somehow, had gone terribly wrong. It might not have seemed that way when the greatest ship of its day entered the water, but, in truth, the seeds of destruction had already been sown.


The story of the building of the Queen Mary is an instructive one, for it shows just how thin was the dividing line between success and failure, and just how complex a business ship construction could be. The early negotiations in 1930 were largely concerned with the all-important specifications, defining the size, style and guaranteed performance of the ship. The ship was to have engines with a shaft horsepower of 158,000. Regulations demanded that they should be capable of working at 5–6 per cent above that level for safety reasons: Brown’s, however, preferred going well above that limit to a huge 15 per cent margin, though they were at pains to point out that power at this level should only be used in genuine emergencies. No doubt they had visions of enthusiastic, record-breaking captains going at full blast all the way across the Atlantic. There was, in any case, no need to worry about speed records. Brown’s also guaranteed that when the ship came to its speed trials off the coast of Arran, it would be able to sustain 30¼ knots, putting it well beyond any obvious competitor. There was one other important clause in the contract: ‘that the whole of the vessel’s hull, machinery and equipment is to be of British manufacture’. Although the basic ship was John Brown’s, there were some seventy subcontracts, bid for by over 100 companies. From the first a good deal of British pride and prestige rested on the ship. In the course of construction, Brown’s themselves had to make improvements to the yard, including acquiring new machinery and paying £10,000 as their contribution to widening the river at Clydebank. Negotiations were temporarily held up, as Cunard bargained for a berth at Southampton, but in May 1930, Brown’s at last got their tender accepted. The price was set at £3,992,000.


It was an immense project, in every sense of the word. To describe a ship as being 80,774 tons or 82,066 tonnes does not always convey her size very obviously, but when one thinks of the passengers she carried one realises that the Queen Mary was regularly transporting the population of a good-sized village across the Atlantic. In all there were 776 first-class passengers, 784 tourist- and 579 third-class passengers. She was also to display her modernity in every department. There were geared turbine engines driving four screw-propellers that gave the vessel her immense power, but they were hidden out of sight as far as most visitors and passengers were concerned. But what the passengers did see was kept resolutely up to date. It had long been the custom for luxury liners to disguise their state rooms. The Mauretania, for example, was designed as a floating palace. The grand entrances were in French walnut, and the designers bought veneers from all over France and Britain. The dining rooms were panelled in oak, the upper roofed by a huge dome in cream and gold. State rooms offered a choice of style – Sheraton or Adam – and carvings were never duplicated. Even the children got their own specially painted nursery rhyme pictures – though the play equipment appears to have been limited to one rocking horse. One sympathises with the nursery staff, trying to arbitrate in quarrels over whose turn it was for a ride. For those who complained that it all looked more like a country mansion than a ship, the designers would point out that for the most part the last thing their customers wanted to be reminded of was the fact that they were at sea.


The patrons of the Grand Saloon were bejewelled ladies and white-haired gentlemen trying not to feel or look queasy – not hardened old sea dogs. The Queen Mary, however, offered something very different. No Sheraton elegance here, no glowering Tudor panelling, but crisp, clean Art Deco; light, bright and up to the minute. Not that the Queen Mary was to be anything other than wholly luxurious. Among the many jobs that went to outside contractors was the first-class swimming bath for £10,498 and the first-class Turkish bath for £4,050, both to Trollope and Sons, while the slightly inferior tourist swimming bath went to Wylie and Lockhead for £7,174. And thanks to a late decision in 1934 all the first-class accommodation and the tourist dining room had what was then still something of a novelty – air conditioning.


The ship was a prestige project in every possible way. But the times were not propitious. The Wall Street Crash of 1929 still reverberated throughout the financial world, sending out waves of panic that lapped around the walls of the money markets. Confidence sank and the world slipped ever deeper into recession. Perhaps the last thing anyone needed was a new, very expensive luxury liner to link two increasingly impoverished countries. In December 1931, all work on the ship came to a halt. It was, in a way, remarkable that a vessel on which so much prestige rested should simply be allowed to rust and decay, unfinished. The government were at last persuaded to act and advanced a £1 million loan to enable the ship to be completed. Brown’s were anxious to get restarted and wrote to Cunard in March 1934:





On going over matters carefully, we see plainly that after this 2¼ years delay, our men will neither be able nor capable at first of resuming work at anything like the pace with which the ship was being carried on in December 1931 when work was stopped, and hence if we delay any longer making a start on the vessel, the launch will not come off until November, which you would agree would be most regrettable from every point of view.


I quite understand that the adjustment of documents in connection with the government loan of One Million may extend over two or more weeks after Easter, so, as our Board now see their way to finance all expenditure that would be incurred on work on the ship for, at any rate, the month of April, we propose (unless you see strong objection against it) to start collecting men the day after the Royal Assent has been given, which both you and we trust will be on Wednesday evening.3





Cunard’s were equally keen to restart – and very anxious that the world should know all about it. There is a great contrast between the light-hearted enthusiasm of Cunard, when they sent off a booklet to a Sir Thomas Bell and the response:





Needless to say I do not expect that the even tenor of your life will be ruffled or that you will go into paroxysms of enthusiasm over the booklet, and would remind you that it is merely issued with the object of drawing the attention of the ordinary mortal. I rather hear you saying ‘If we cannot build ships better than Cunard can produce booklets – Gawd help us!’4





Brown’s however were cool about any publicity at all during the construction period. Bell declared that the public would soon tire of ‘technical pictures of a ship’s skeleton’ and that the only ones who would gain from their publication would be the French builders of the new ‘Transatlantique’.5 And a BBC suggestion that they might broadcast a discussion between two riveters was greeted with horror. ‘I have discussed the matter with the Management and they are very strongly averse to such a procedure which, they think, would undoubtedly be prejudicial to the discipline in the yard.’6 They seemed much happier discussing such vital matters as to whether the invitation cards for the launch should specify ‘Undress Uniform’ or ‘Morning Dress’ – they opted for the latter. This correspondence speaks volumes about attitudes at Brown’s. It shows a certain stiffness and rigidity but, much more importantly, it shows a deep distrust, not untouched with contempt, for the work force. One suspects they were not so much afraid of what two riveters might say as alarmed at the notion that they should be permitted to express any opinion at all. This was a view which would have seemed entirely reasonable to most other shipbuilders in Britain at that time. The Queen Mary was a masterpiece incorporating the latest features of engineering and design, while back at the yard industrial relations were still those of the nineteenth century.


This is not perhaps too surprising. The idea that once the wonders of steam power were demonstrated the old age of sail power simply came to an end is completely wrong. If the Queen Mary is the most famous steamer to be built on the Clyde, then the Cutty Sark must be the most famous sailing ship. She was built at the Scott and Linton yard at Dumbarton in 1869. She continued to trade under sail right through to 1922, within a decade of work starting on the Queen Mary. In some ways, the two ships could not be more dissimilar: one a giant hull of steel powered by steam, the other a seemingly almost delicate hull of timber powered by sail. Yet, in other ways, there are points of similarity: both were designed to do a specific job of work for a specific trade, and both were designed for speed. The Cutty Sark, however, was never to achieve the role for which she had been intended. China tea was a luxury commodity, and there was a high premium paid for the first ship to arrive in London with the new harvest. Cutty Sark was built very specifically to claim that premium, but she had scarcely reached the water before the Suez Canal was opened, and the trade was taken from the old, elegant tea clippers and handed to the steamships. There was one trade left to the clippers – the wool run from Australia. Old rivalries were cheerfully renewed and the Cutty Sark showed her worth, creating a new record in 1895 when she completed the journey from Sydney to London in sixty-seven days. For a long time, the lack of coaling stations en route kept the clippers in business – but they had to work for every penny they earned. Wool bales were loaded into the hold and crushed down by screw jacks until the entire space was all but filled with a solid mass of compacted wool. In her last voyages, the slender vessel was packed with 5,000 bales. No room on such a vessel for passengers – not very much for the crew. By the end of her working life, this complex vessel, able to carry up to thirty-four sails – representing three-quarters of an acre of canvas – was managed by just nineteen men.


The Cutty Sark also has its history to tell. The British were by no means the only innovators in ship design in the nineteenth century. The idea of a long, narrow hull with steeply raked hollow bows was developed in America. No doubt the Americans could have continued competing for the fastest clipper runs if all development had not been stopped by the outbreak of Civil War in 1861. So the British had every opportunity to dominate the world of fast, sleek sailing ships. What is most remarkable is that this was going on well into the steam age – not just a conservative tradition, but still innovative. So that in the second half of the nineteenth century one finds shipyards producing all types and varieties of vessels. At Liverpool, for example, James Quiggins and Co. were building ships of all kinds. They provided whatever was needed for the ship to take to the seas ready for trade: the specification for their largest vessel, the 1,898-ton Andromeda, included everything from a carefully detailed suit of sails down to ‘1 clothes brush with handle’.7 While across the Mersey at Birkenhead, Lairds were building a variety of vessels from an iron paddle steamer for South America, which came complete with a portable smith’s hearth with bellows, anvil and tools for repairs at sea, to a barque for the emigrant trade, fitted out in Spartan style, but with auxiliary steam engine and a lifting screw for when she was travelling under sail alone.8 All these vessels presented their builders and designers with different challenges, different materials and different techniques – yet all were being built at the same time on the same river. And, most importantly, they were often being built by the same people. There was no sudden break as the world moved on from wooden ships driven by sail to iron ships powered by steam. There was a continuity of a kind, yet there were also conflicts between men brought up in the use of age-old skills and implements and those of the new age. These conflicts were never completely resolved. No history of modern shipbuilding makes sense unless one starts back not just in the nineteenth century but even earlier.




2


THE WOODEN SHIP


If one was setting out in the 1790s instead of the 1990s, to write the story of shipbuilding, the tale that one had to tell would have been of steady, slow development in its technology, accompanied by an equally slow and steady development in the organisation of the shipbuilders. Into this calm stepped a wheezing, huffing, puffing and – at first – not very efficient machine, the steam engine. The point about the steam engine was not that it provided a better means of moving a boat through the water – improvements to hull design, sail arrangements and many other aspects of ship design had done that. But they had all developed with the shipbuilding community: the steam engine was an outsider. The men who understood its workings and its manufacture were engineers and iron founders not shipwrights and carpenters. It was an alien force that brought new practices to disrupt the old ways – though not to destroy them. Men had been building wooden ships in Britain for over 3,000 years, and traditions built up over such a period of time do not vanish overnight. Much that was to happen in the years following the arrival of steam on the water makes no sense unless one has a notion of what went before.


There is a technical definition of a ship and an everyday definition, and here we are using the simplest of them all – ‘a large seagoing vessel’. The record of the ancient past is hopelessly fragmented, offering no more than a glimpse here and there, with time lags in between that stretch for centuries. But one can at least say that the first known vessels that fit the definition are the three boats discovered in the mud of the Humber estuary at North Ferriby.1 The third, excavated in 1974, has been more fully investigated. It qualifies as large with a 42½ft (13m) keel, formed of two planks carved out of oak and sweeping upwards at either end. Around this solid base, the sides were built up of thinner planks. One can only guess at its shape, but everything about it suggests a seaworthy craft, and the site of the find would certainly indicate that the vessel was used on the adjoining Humber, which can be as rough as any coastal waters. Its construction methods, in which the planks were sewn together with yew, was not one that would be found in later vessels – but here, undeniably, was a ship. And carbon dating suggests it was built around 1,500 BC in the Bronze Age. How many stages of development were there between this and the next vessel, the Saxon burial ship found at Sutton Hoo? No one can say, but by this time, a whole range of features was found that were to be a commonplace in shipbuilding for centuries to come.


We know a good deal about the Sutton Hoo vessel. It was approximately 90ft (27.4m) long with a maximum beam of 14ft (4.3m) and a midships depth of 4ft (1.2m). It was rowed by forty oars and steered using a single rudder or steering oar, hung over one side of the vessel at the stern. In time, this side of the vessel – on the right looking towards the bows – became known as the steer-board, then starboard side. And because this was an awkward obstruction when coming alongside a wharf, the ship would normally berth with the opposite side against the quay – the port side. Already one begins to sense a real feeling for the continuity of maritime history. It is like the North Ferriby boat in that there is a stout keel at the bottom and a side built of planks, but there the similarity ends. Where the keel of the earlier boat curled upwards, here separate bow and stern posts rise up at the ends. The actual shell is an altogether more solid construction. The strakes, the length of planking running from stem to stern, overlap and are secured by metal rivets. This basic structure is then strengthened by twenty-six heavy wooden frames. This method of building with overlapping planks to create the hull is known as clinker building, and was to be used in virtually every wooden ship built in Britain from this time until around 1500 – and although it is no longer the only method used for building wooden hulls, it is still in use today.


The third archaeological excavation at Graveney in Kent revealed a vessel built in the century before the Norman Conquest. Again this was a clinker-built boat, but a good deal more sophisticated than Sutton Hoo. Here more details of construction emerged. Sutton Hoo existed only as a ‘shadow’ in the sandy soil. Here the actual wood was found preserved, if incomplete. The words of the old song ‘Heart of oak are our ships’ had a literal meaning for generations of shipbuilders for whom English oak – and for most oak from the south of England – was the favoured building material. The strakes were joined to the ribs not by rivets, but by pegs made out of willow, known as treenails. This technique, too, has survived down the centuries, as has another that can be found in the Graveney boat. To keep the ship watertight, the space between the planks was packed with twisted hair. This is caulking: the hair, or oakum in later vessels, would be placed along the seam and then rammed home with a caulking iron, a device looking somewhat like a large chisel. Extra protection was then provided by covering the outside with tar. It is not the differences between these and later building techniques that are so striking but the similarities.


Evolution continued for centuries, but the greatest change came in the development of the sailing ship. The earliest ships to sail in northern waters carried a square sail on a single mast, of which the Viking longship is the best-known example. This is not the place for a lengthy discussion of the development of the sailing ship, but over the years two traditions met: the northern square rig was joined by the Mediterranean lateen sail. The latter was triangular, and could be moved round the mast to take the wind on either side. The lateen sail made it possible for vessels to sail close to the wind and the combination of square sail and lateen sail culminated in the carrack. These were in their final phase of development, three-masted ships, square-rigged on fore and main masts with a lateen sail on the mizzen. With such a wide spread of canvas, a ship had become a complex machine, worked by a bewildering network of rigging, of lines, blocks, dead-eyes and ratlines. Where the early vessels were made by craftsmen we would now call shipwrights, the medieval and Renaissance ship called for a greater array of workers – rope makers, block makers, riggers, metal workers and more.


The one factor that covers all the changes through the centuries is increase in size. The medieval vessel, whether officially a warship or not, might well be required to fight and the ‘fighting castles’ were added – the forecastle, the familiar fo’c’sle of modern ships, was joined by an after castle which became the poop deck. So the ship developed a new profile – high at bow and stern, low in the waist. And as size increased, so did the strength of the hull. The grandest of all clinker-built vessels of the age was Henry V’s Grâce Dieu built at Southampton in 1418. The wreck was discovered in the Hamble in 1933, so that it was possible to find out a good deal about construction. This was a large vessel, around 1,400 tons (1,422 tonne), and it was clear that the frame had been added after the hull was completed. How this was achieved remains a mystery; presumably some sort of templates were set in place at regular intervals to define the hull shape. At least the details of the planking are known. It had three layers of oak planking of which the inner plank was 4in narrower than the other two. These were held together by treenails. At the seams, the two outer planks of the upper strake overlapped the next three planks of the lower strake, while the narrow inner plank rested on top. Each seam was thus five planks thick – approximately 7½in (19cm). They were fastened together by iron bolts. The new ship showed a number of factors that were not present in the earliest ships – notably the replacement of the old steerboard by a rudder and tiller, making it altogether more manageable.


The next, most important stage in development came with the abandonment of clinker building for large ships in favour of carvel building. If clinker building can be thought of as construction from the outside in, then carvel building is construction from the inside out. First the skeleton was built. The keel was laid, with the keelson above it for extra strength, and to these were added the stem at the bows and the sternpost at the stern. In between were the ribs that defined the shape of the hull. The planking was then added, giving a smooth surface to the outside of the hull, instead of the corrugated overlapping of the clinker-built ship. Further strength was supplied by beams supported on timber ‘brackets’ or knees, which ran across the vessel and supported the deck planking. Wales, wooden bands running right round the hull, gave yet more strength and protected the outer planking from damage. This method of building was to remain more or less constant through the age of the wooden sailing ship. There were still many advances to be made. The invention of the steering wheel made ship handling altogether more precise, so that sail designers could confidently plan for systems that would allow vessels to sail ever closer to the wind. This was achieved by using a combination of square and triangular sails – employed as staysails and jibs. The changes may have come slowly but they were none the less real.


This very condensed, and greatly simplified, story of ship development does at least bring out the most important features as far as the shipbuilding industry was concerned. The more complex a vessel becomes, the more specialist workers are required to build it, and this whole intricate frame of ribs and planks, knees and beams, masts and spars would involve the use of a vast amount of timber. It is difficult to say just how much was required, partly because the ‘standard unit’ was ‘a load’, defined unhelpfully as the quantity of timber one horse could pull in a cart. Even given the vagueness of the definition, the estimate for a medium-sized warship of Nelson’s age, such as the 64-gun Agamemnon, was for 2,000 loads and that is a very large number of trees. Not all woods were equally suitable. Oak was always first choice, especially for ‘compass timber’ used where the wood had to be cut on a curve, as in the supporting knees. The oak, its branches growing out more or less horizontally from the trunk, was ideal. Wood could be taken from the junction point and the grain would then always run true.


It is difficult now to appreciate the sheer volume of timber that went into a large ship. As early as 1506 there were problems with the biggest ships. That was the year the Great Michael was built in Scotland, a truly massive vessel, 240ft (73m) long, 36ft (11m) deep with wooden walls built 10ft (3.05m) thick to withstand bombardment by cannon. Charnock, in a history of marine architecture written in 1801, recorded that the ship ‘was of so great stature and took so much timber, that she wasted all the woods in Fife which were oak wood, with all timber that was gotten out of Norway’.2 By the time of the Napoleonic Wars, a ship was perhaps a more complex affair, but the basic requirements remained the same: immense quantities of timber of all kinds. The specification for a 74-gun ship, built in 1801,3 listed ‘timber, thick stuff, 4-inch [10cm] plank, 3-inch plank, thin plank, knees, elm timber, East Country plank, Dantzic deals, fir timber’. Oak still dominated. A ship built in 1805 cost £62,430 of which £18,000 went on 2,400 loads of oak, compared with 230 loads of knees, 80 of elm and 35 of firs. The other major costs were labour, with shipwrights £6,824 and smiths £3,838. Not surprisingly, the ready availability of timber was a very important factor when it came to siting a shipyard. A builder, J. Graham of Harwich, wrote to the Admiralty in 1805, offering to build a 74-gun ship:





Permit me, honourable Sirs, to offer a few words in explanation, and as reasons for requesting being indulged with the small addition of six months more time than is allowed to the builders on the River Thames; they have a large proportion of their timbers and all other materials delivered to them by land carriage and barges, which do not depend on such contingencies as I am exposed to; all materials whatever, must be brought to this yard by sea, of course dependent on winds and weather, which often occasion several weeks delay, the effects of which in the course of 24 years, I have fully experienced and severely paid for.


Although ships cannot be completed at this place so quick as in the Thames … yet I have the satisfaction to know the ships of war I have had the honour to build are among the best and more durable in the Navy.4





Timber supply was a preoccupation of shipbuilders wherever and for as long as wooden ships were being built. Builders in the north-west in the 1830s were complaining bitterly about the duties payable on imported timber from the Balkans, and even more bitterly about what they saw as an unfair advantage given to their offshore neighbours. The Whitehaven newspaper waxed indignant:





Among the other bungling measures of the Whig Ministers, we last week alluded to the shameful law by which ship-builders in the Isle of Man are allowed to import Baltic timber used in the construction of vessels, upon paying one-eighth of the duty required in any other port of the United Kingdom. We then recommended that a petition on the subject should be prepared and sent from this port, and we are happy to find that our advice has been anticipated, for a petition on the subject was signed by all the ship-builders at this port, and transmitted to London, on Monday last, for presentation, by our member, Mr Attwood, who we have no doubt will enforce it with that zeal for the welfare of the shipping interest of the northern ports which has ever distinguished his exertions in the House. Upon further enquiry on this painfully interesting subject, we learn that by a ship of 300 tons, the builders in the Isle of Man make a profit of above one thousand pounds in the mere difference in the duties upon oak and pine timber and plank, of which a vessel of that tonnage is composed, between this port and the Island. We subjoin a copy of the petition, and trust that every port in the kingdom will take the matter up zealously, and complain of this most unjust preference, which must, if persevered in, spread ruin on every side.5





Nothing happened, and the subject was still being aired a decade later, even if circumstances had by then been dramatically changed. Shipyards in Douglas were described as ‘being in a most disastrous state’. The Whitehaven view was not notably charitable:





When we consider the unfair advantage possessed by the rival ship-builders, in obtaining their timber nominally duty free, we must confess that we have no sympathy whatever with them, and therefore we will not hypocritically pretend to condole with them in their misfortunes.6





One would have to search hard to find any trace left of these warring yards where rivalries were so bitterly fought out in the nineteenth century. There are even fewer traces of the private eighteenth-century yards that built the ships that made up Nelson’s navy.


One such place which has survived remarkably unchanged right up to the present day is Buckler’s Hard on the Beaulieu River. It was not originally intended as a shipyard at all. In 1709, the Duke of Montagu had an ambitious scheme by which he would establish a colony on St Lucia in the Windward Islands to grow tropical produce which would be sent back to his new port on the Beaulieu. He started in England, establishing Montagu Town with a grand main street, 80ft (24m) wide, flanked with houses and leading down to what he hoped would become a huge wharf. Sadly his expedition reached St Lucia only to find it had been annexed by the French. With no produce, there was no port – but there was a deep river location on the edge of the New Forest, and the broad street was an ideal thoroughfare for cartloads of timber. Montagu Town became Buckler’s Hard, and was leased to a series of shipbuilders, the most famous of whom was Henry Adams who stayed from 1747 until 1805.


It is hard to imagine this spot – not a town, scarcely a village, but more a hamlet – as a major shipbuilding centre, yet in Adams’ time, it ranked in importance not far behind the yards on the Thames and ahead of such other important centres as Harwich. A shipyard such as Buckler’s Hard had few distinguishing features. A ship would either be set up on a slipway or in a primitive dry dock scooped out of the mud of the river bank, drained and blocked with mud until the dam was broken for the launch. Timber would stand in piles around the gradually growing hull: almost everything required for a ship was brought in at the last moment, then left out in the open air until it was needed. It was certainly quite common for the timber that was to go into the making of a ship still to be growing in the forest while the plans were being drawn up. And such yards were to continue in existence, using much the same methods into the present century.


James Goss was just one of any number of small shipwrights building barges together with ketches and schooners for the coastal trade.7 His yard was at Calstock on the banks of the Tamar, and it was here that he built his first barge in 1891 and continued building wooden ships right up to 1920. Goss selected his own timber from the nearby Cotehele estate, and it was brought back to be sawn into planks in the sawpit. The log to be sawn was rolled across the top of the pit and the two sawyers set to work. One was at the bottom of the pit pulling down on the 7ft-long saw in the cutting stroke, and receiving a fine fall of sawdust at each stroke. His partner stood above, helping to guide the down stroke and pulling the saw back up again. Frank Booker, describing the technique, wrote of the ferociously hard work involved:





This sawing often went on for days from dawn to dusk, and when in hot weather the sweat and friction rubbed the sawyers’ armpits raw, fuller’s earth was dabbed on them. Goss never used a pencil on timber, but indicated the measurement with a scratch of his thumb-nail, and their accuracy was never in question.8





Goss was very much the old style of craftsman, who carried his trade secrets secure inside his own head, and who sketched out his plans on a piece of old board propped up against his kitchen wall. He was a product of the old system, where one became a master shipwright by learning all aspects of the trade in a wholly practical way. In his time he too would have taken his turn in the sawpit and worked all the other jobs that went into shipbuilding. He survived as a successful builder until his retirement in 1920, but when he went the yard went with him, and it has scarcely left a mark behind. He represented the end of an old tradition, which had already begun to change over a century before he began work. Increasing ship size had called for ever greater yards, and the chief customer for the big ships was the Navy.


Quite when Britain can be said to have acquired anything that might be described as a navy is difficult to determine. Traditionally, Alfred the Great has been called the founder of the Navy, and he is certainly one of the first kings to order ships to be built. These were designed to combat the raids of the Viking long boats. In the fourteenth century Edward I used ships in his war against Scotland, but these would have been requisitioned merchantmen rather than specially built warships. Richard I was arguably the first to establish a genuine naval base when he assembled a fleet at what is now Portsmouth in 1194 to attack the French, but when the excitement died away, the infant naval base died with it, not to be resurrected until the end of the fifteenth century when Henry VII decided that a strong fleet was an essential requirement for a small island with pretensions to being a major power.9 Henry V is said to have had a fleet of over a thousand vessels to carry his army to France, and it was Henry who first began ordering big, impressive ships – as much for prestige as for use in war. As well as the Grâce Dieu there were the equally grand and piously named Holy Ghost and The Trinity. But it was under the Tudors that the Navy began to acquire its official status, with its own shipyards, building and repairing its own ships. Henry VIII established dockyards at Woolwich and Deptford and began improving long-forgotten Portsmouth. This was not an age when Britannia ruled the waves, very far from it. The great age of exploration had involved ships from Spain and Portugal, while northern waters and the trade to the east were dominated by the Dutch. Each was to develop a characteristic vessel. The galleon, first seen in the Mediterranean, was a compromise between the old rowed galley and the big sailing carrack. The union was seen most clearly in the bows with the sharp ‘beak’ borrowed from the galley united with the superstructure of the forecastle from the carrack. These were the vessels designed to protect the trade routes between Spain and the New World. The Dutch, meanwhile, concentrated on trade. The flyut or flyboat was bluff-bowed and rounded in the stern, with a very full mid section and almost flat bottom. Everything was sacrificed to maximise cargo space: the elaborate, gilded cabins and galleries of the galleons were replaced by altogether more Spartan accommodation, and it was rare for them to carry more than perfunctory armament. Britain had nothing comparable to either, and Henry VIII turned to Europe to recruit shipwrights to build up his own navy. Even so, by the end of his reign, the Navy could boast no more than seventy vessels, of which fifteen were then already outmoded galleys, used mainly for towing.


In these times, apart from the Dutch flyboats, the distinction between warships and merchantmen was not always obvious – and was to become ever less clearcut in Europe in Elizabeth I’s reign. At its start, Britain was as far from being a major mercantile force as she was from being foremost in the ranks of naval power. It was estimated that the country had a modest 50,000 tons (50,800 tonne) of merchant shipping of which there were only twenty vessels of 200 tons (203 tonne) or more. Looking simply at the Baltic trade, the difference between, for example, the British and the Dutch was extraordinary: fifty-one English ships plied the trade against over a thousand from the Netherlands.10 Change, however, was on its way, boosted by two forces: the coastal trade of coal from the north-east, especially between Newcastle and London, and the fishing fleets that made ever longer voyages to the North Sea, Iceland and the Newfoundland Banks. It was the latter trade that was to be particularly important for it was from the fishing ports of the south-west – from Devon, Cornwall and Dorset – that the new generation of great Elizabethan sailors was to come. A third trade soon joined the other two, at once more profitable and more warlike. The attempt of the Dutch to establish their homeland as a Protestant state, free from the influence of Catholic Spain, led to closure of the great northern port of Antwerp, and a general division of the European nations on religious lines. It gave the British, at least as they saw it, carte blanche to wage an unofficial war against the trade of the Spanish and Portuguese colonies. Whether the men who carried out these raids were privateers or pirates, heroes or villains, depended on which side of the religious divide one happened to be standing. But the result of all this flurry of maritime activity was a demand for more and bigger ships.


Queen Elizabeth was very conscious of the threat to Britain from the European powers and of the importance of maintaining control of the seas and the coast. Her efforts to extend the Navy were hampered by divisions of the Privy Council, with the powerful Cecil faction favouring a policy of appeasement towards Spain. And even when the political will and the money were both available, she had to contend with inefficient and notably corrupt naval dockyards. She dealt with the latter in a very practical way by establishing pensions for her leading shipwrights, enabling them to plan for old age by rather more acceptable methods than accepting bribes and robbing the royal stores. Matthew Baker was one of the beneficiaries – the first named master shipwright in the records, who was to build excellent ships, notably for Sir John Hawkins. Elizabeth also gave her encouragement to merchant venturers, of which by far the most important was the East India Company, granted a charter in 1598.


In the career of Sir John Hawkins, all facets of this extraordinary age seem to meet in this one man. As plain John Hawkins he made a fortune trading with his brother between Britain and the Canaries. Then he turned to an even more lucrative trade established by the Portuguese and – in theory – monopolised by them and the Spanish: the slave trade. In 1562 he set out on his first voyage, calling first at Tenerife to pick up a Spanish pilot, then moving down to Sierra Leone where, by a mixture of purchase and kidnapping, he acquired some 300 Africans. He set sail for Hispaniola, modern Haiti, where he sold the slaves and used the money to buy hides and sugar which he was to sell in Britain – what was to become the classic triangular trade of the slaver. His second trip was semi-official. The venture was backed by the Queen. Hawkins sailed in the royal ship Jesus of Lubeck and flew the royal standard. This was a blatant flaunting of Spanish and Portuguese laws which banned foreign vessels from sharing in their vilely lucrative trade. Hawkins was to pitch his luck too far. On his third trip, with his cousin, Francis Drake, he was forced by bad weather to take cover in Vera Cruz, at precisely the moment that the official Spanish convoy arrived several weeks before it was expected. In the ensuing battle, three of the English ships were lost and Drake and Hawkins were lucky to limp home. Hawkins was then an implacable opponent of Spain, and he was able to plan for both personal and official revenge. In 1577 he was appointed Treasurer of the Navy and set about a much-needed programme of improvement – building faster, better armed ships which were to prove their worth against the Armada in 1588. The following year he became Comptroller of the Navy. It was he more than anyone who helped establish Chatham as a major naval dockyard. He was also a man who showed deep concern for the ordinary seaman: he built almshouses at Chatham and established a special fund, the Chatham Chest for disabled seamen. He died in 1595 on his last expedition to the West Indies. He was an extraordinary man – great seaman, brilliant administrator, ruthless slaver and benevolent patron of his men. Yet it was out of just such a bizarre mixture of piracy, honest trade and official duties that the Navy was changed and the dockyards which were to build its ships were born.


The first of the naval dockyards began its days of glory in the early sixteenth century even though its history stretched back a good deal further. In 1212, orders went out from King John to the Sheriff of Southampton to ‘construct a good and strong wall round our dock at Portsmouth without delay so that when winter comes, we may avoid damage to our vessels and their appurtenances’.11 Storehouses were built around the new wet dock, but it was not until 1495 that a dry dock was built. It was excavated, lined with wood and, when a vessel entered, the entrance was plugged with clay and the water pumped out. Although there are few written records of shipbuilding at Portsmouth at this time there is at least some physical evidence that can suggest what went on, and the most impressive single piece of evidence is the salvaged hull of the Mary Rose, raised from the Solent in 1982.


The Mary Rose was built between 1509 and 1510, one of the first warships to take advantage of the newly developed idea of gun ports to mount no fewer than eighty weapons. These were classified under such alarming names as ‘murderers’ and ‘grete murderers’. She was one of the first vessels to be built to fire broadsides, and set a pattern that was to be followed for another three centuries. More importantly, as far as history of shipbuilding is concerned, enough of the hull survived to give a good idea of how the vessel was built. As in other early warships, oak predominated – an estimated 36 acres of woodland would have been felled to provide the timber. The keel, however, was made up of two pieces of elm, scarfed together to create a length of 105ft (32m). Then stem and stern posts were added, together with keelson and floor timbers, the latter fastened with iron bolts. After that the ribs of the hull were built up, creating the basic form and shape of the ship. This required something more than just the traditional ‘good eye’ of the master builder. Each rib would have to have been built to just the right size and in just the right shape, and it is impossible to see how this could have been done without first drawing up plans and then constructing templates from these plans. As the ship grew, so it would have been propped up in position by a framework of timber. Once the planking was added to the frame, further strength was provided by riders and braces bolted to the hull. It is unfortunate that those who go to see Mary Rose at Portsmouth today cannot make a direct comparison with her famous neighbour, HMS Victory, for visitors do not usually get a chance to visit the very bottom of the ship where the construction methods are revealed. Those who are lucky enough to be taken down will be struck by the similarities: the same basic method of construction – the scarfed joints, the treenails and iron bolts, the frame defining the shape. A closer inspection will reveal other similarities. The surface of the curved futtocks shows the characteristic marks of the adze, that quintessential tool of the shipwright, used for shaping timbers. She is notably larger – the keel is 186ft (56.7m), nearly twice as long as the Mary Rose – but otherwise construction techniques seem scarcely to have changed. One important difference is certainly not shown: the Victory was built not at Portsmouth but at Chatham.


In 1547, it was decided that Portsmouth was too far from London and the fleet was moved to the Medway. The fleet was anchored at ‘Jillyingham Water’ and storehouses were set up at what was then the hamlet of Chatham. At first it was no more than a victualing station, but soon repair facilities were added, starting with a mast pond where up to seventy-seven masts could be kept, to be followed in 1581 by a dry dock. Some idea of the relative importance of the naval dockyards can be gained from the wage bills for 1584:
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