The Great Eastern Steam Ship.
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Why is this relevant today?

With the current pace of technological development seemingly never abating it is often the limits of our imagination not the restriction of the underlying hardware that sets the agenda. With this in mind it is enlightening to pause and look backwards to see what lessons can be learned from periods in history when technological development was also extremely rapid and new innovations were being produced with ever increasing frequency. Such a time was in the middle of the 19th Century:

“By the middle of the nineteenth century the people of Britain were not easily impressed; they thought they had seen everything. Steam engines sped them at frightening speeds over a tangled network or iron railways from one end of the country to the other; cheap manufactured goods poured from great steam-driven factories in fantastic variety, and so rapid was change that yesterday’s glories were today’s commonplaces.”[1]

It was at this point that a man, so often at the centre of many of these new technological advancements, came up with the idea to build a steam ship that was sufficient in size to make a return trip to Australia without having to stop to re-fuel. This idea seems even more remarkable when considering the fact that thirty years earlier the very idea of an iron ship of any size strained the comprehension of many. His name was Isambard Kingdom Brunel and it was to be his last great project, one that would ultimately contribute to his death. One of the most salient lessons that can be demonstrated from this story is a case of technology running ahead of commercial capacity in a way that has often happened in more recent times.

The Conception.

In 1851 gold was discovered in Australia. This gave rise to a great boost in emigration from Britain, and to an already growing commerce between the two countries and with the Orient in general. With similar routes already established (by steam ships) between America and the West Indies 
there was an established precedent for cargo, mail and passengers. However the distance involved was far in excess of the range of the largest ships and re-fuelling en route was problematic and time consuming. The current approach was to use sailing ships, which could accomplish the task with lower overheads and greater returns. The down side was the greater journey time and passenger comfort, which was significant to the carriage of mail and travellers. The time and route was dependent on the trade winds. The fastest route was via South America on the way out and return via South Africa, a journey of between 100 to 120 days. Ships existed that combined the technology of steam and sail and by choosing a more direct root they could manage the journey in 70 to 80 days. Unfortunately cargo capacity was reduced to make room for machinery and coal. This approach would only become viable if the owners of the route were granted a Royal Mail contract, which effectively subsidised the passage in return for speed and more accurate delivery times.


When Brunnel considered this problem he viewed it simply as a matter of scale. He reasoned that if you double the size of something you quadruple its volume and the same principal could be applied to a ship. Along side this was the work of a Naval Architect, John Scot Russell in Edinburgh between 1935-9. He discovered that the longer the ship of a proper shape, the higher the speed it could reach before it encountered the maximum resistance to its passage through the water, this became known as the ‘wave-line’ principle. Both men were well acquainted and worked together when Brunel had been asked to design two ships (the Adelaide and Victoria) to serve the Australian Royal Mail route, which Russell subsequently won the contract to build. These ships would be smaller than existing steam ships and required refuelling en route at St Vincent, St Helena and Cape Town where coal was supplied by a fleet of colliers. These new ship were expected to take sixty days to complete the journey but trade was only economically feasible because of the subsidies they would receive.


With consultation with Russell, Brunel came up with a specification of a ship with the following stipulations:

· 693 Feet long.

· 32,000 tons displacement.

· Double Hull (for added strength).

· Propulsion by:

· Screw (24 feet in diameter)

· Double paddles (54 feet in diameter)

· 6 Sailing masts.

· Top speed of 14 knots (18 mph).

In order to argue the business case they made a competitor comparison with the SS Victoria which was already deployed successfully on this route. The following table illustrates the comparison.

	
	Victoria
	Great Eastern

	Cargo Capacity
	Limited
	5,000 tons

	Passengers
	300
	3,000

	Travel Time
	60 days
	30 – 35 days

	Refuelling Costs
	£12,000
	£7,200


At this point Brunel wrote a paper on the subject and submitted it to the directors of the Eastern Steam Navigation Company who had previously been formed to bid for the Australian Royal Mail contract. The bid had failed and now it was effectively a company without a purpose. After much deliberation the project was give the go ahead. They company planned to build two of these ships at a cost of £50,000 each (£25 million in today’s terms). The construction would begin in May 1854 and would take 18 months to complete.


Already at this point it was obvious that this ship would to be the largest ship ever constructed but the leap was not by a factor of even two or three times but six times greater than its nearest rival.

“At a time when a ship of 1,000 tons was considered large the Great Eastern at 22,374 tons was truly monsterous!”[2]

Construction.

“Everything connected with the great ship demanded new tools, techniques and enlarged facilities of all kinds.” [1]
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Construction of the ship was to be held in Russell’s yard in the Isle of Dogs in London. To avoid blocking up his complete waterfront and allow him to continue with other projects Russell leased part of the yard next door. With the absence of industrial cranes, that make such projects possible today, all the boilers and machinery would have to be constructed on board and not after she was afloat which significantly increased the weight. For a traditional launch it would require a depth of water was not available anywhere in the country this meant the ship was to be built broadside to the water for a sideways launch, the first such launch ever attempted. Construction consisted of 30,000 hull plates that were connected together by three million rivets. This was all done by hand and positioning involved using primitive block and tackle and in the end the workforce grew to over 1,500, many of them young boys who could work in the confines of tight spaces.


As if the project was not complicated enough it also faced many outside influences that plagued progress. Just before construction was to begin a fire tore through Russell’s yard destroying much of the infrastructure. Besides delaying the project Russell had no insurance and as he was being paid mostly in shares in the company. This left him heavily in debt and with few liquid asset, any further delays in the payment instalments would expose Russell to Bankruptcy. When work got under way the relationship between Brunel and Russell deteriorated because of Brunel’s insistence on approval on even the smallest details, delaying the project significantly and adding to Russell’s financial woes. Another event that delayed progress was the death of the major shareholder. When this capital was removed new backers had to be found meanwhile work had to stop. One final outside event that impacted on the project was the Crimean war. This has increased the demand for skilled labour driving wages up whilst also removing men from the workforce as the joined the army. Another side effect of the war was to cause a depression in the demand for shipping making a bleak commercial future outlook.

The Launch.
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The Launch of the Great Eastern – the seaward side, tugs can bee seen hauling the ship into the water.

After 41 months (23 late) the ship was ready to launch. Brunel was nervous and had meticulously planned the launch involving over 1,000 men in a complicated procedure. Unbeknownst to him, the company who at this point were desperate for money, had sold more than 1,000 tickets and on launch day, 3rd November1857, a crowd of over 10,000 had swarmed all over the ship yard. At 12:30pm the ship was christened ‘Leviathan’ and the order to launch was given. Huge metal chains were attached to the ship to control its decent into the Thames and after only a few minutes one of these snapped injuring five men, one fatally. After inspection the launch was called off and the ship had only moved 4 feet in her progress towards the water. Over the next 12 weeks the ship was pushed and pulled into the water and was finally afloat on the 30th January 1858. A sum of £14,000 had initially been allowed for the launch and this had risen to £25,000, then £100,000 and finally on completion, £170,000 all the while the project had been the subject of ridicule in the press. The ships cost so far had risen to £640,000 (£35 million in today’s terms) and as yet had yet to be fitted out for purpose, that of a luxury liner. The company was in dire financial trouble and it was even suggested she be broken up for scrap to avoid any further expense. Fortunately (but not for her investors) it was decided to forge ahead and on the 6th September 1858 the monster ship, now know as the Great Eastern (it was felt bad luck to keep the name Leviathan after it failed to launch), was ready for the Ocean.

Service Life.

The intention was to carry out sea trial in the Atlantic before returning to Weymouth to commence her maiden voyage to Portland, Maine. Brunel was aboard and was in the process of selecting his cabin when he suffered a slight stroke and had to be carried ashore. The Great Eastern left port without Brunel and steamed towards the Atlantic. All seemed well but at 6pm an explosion occurred which launched the forward funnel like a rocket into the air. Several stokers were killed by the explosion, which was caused by a blocked safety valve. When she returned to port, repairs were organised. Sadly on hearing the news of the accident Brunel’s condition worsened and he died shortly afterwards.

At this time the directors and shareholders of the company were involved in disputes over control and several factions evolved, each pursuing their own interests. Some of the shareholders were also shareholders in other competing shipping companies, further narrowing the acceptable compromises offered. This in fighting caused significant delays but finally, due mostly to the perilous financial situation, the Maiden voyage was to go ahead on the 16 June 1860, destination New York. Due primarily to much of the bad publicity and dithering of the board to decide on a date only 38 passengers and 8 guests were aboard where there had been room for over 300. Before she was to depart her Captain was transferring to the ship in a small boat and it capsized drowning him. Another captain was found and the voyage proceeded mainly uneventful and the top speed for which she was designed, 14 knots was comfortably achieved. All fears about her size and strength were proved unfounded and the ship was observed to be extremely manoeuvrable, even capable of rotating about her axis, a feat many of her smaller rivals were incapable of.

The company’s financial affairs and warring management continued to dominate the Great Eastern’s future. As revenue was required as soon as possible the Atlantic route was chosen because of its fast turn-around The route she was originally built for had now become uneconomical. Work had begun on the Suez Canal in 1859 and was due for completion in 1869. This would trim 5,000 miles off the journey to Australia making it a vastly more competitive route for smaller more economic rivals. The major obstacle thought was the fact that the Great Eastern was too large to traverse the canal and if she was to compete she would have to do so on the much longer rote, a handicap she could no be expected to overcome. Consigned to the Atlantic route several crossing were made including 2,500 troops and 200 artillery horses to Quebec to strengthen defences in upper Canada. Never before had so many men and their equipment been deployed with such pace and only involving one vessel, a lessons well observed through the colonies in the British Empire.

However bad luck was never far away and in 1861 she was caught in a storm of the West coast of Ireland, her rudder snapped and she was stranded for 3 days. Eventually a make shift rudder was constructed and the ship limped home for repairs. If this was not bad enough refunds had to given to all passengers and a repair bill of £60,000 increased the companies debt even further. To compound maters one of the passengers, a Hamilton Towle, helped improvise and construct the make shift rudder. Upon his arrival in New York he claimed the salvage of the Great Eastern and was given the right to claim $15,000 from the company. Two years later an 80foot long hole was ripped in the hull by a hidden reef of Newfoundland. It is a credit to the ships construction and double hull design that most passengers were unaware of the incident until they reached port. To put this in some perspective a hole a third of this size sank the Titanic. Nevertheless the repairs were to cost £70,000 and the ship was laid up 1864. The following year the Eastern Steam Navigation Company was declared bankrupt. Over a period of five years the Great Eastern had only managed to make nine transatlantic crossing.


At the same time as the Great Eastern was being built, on the other side of the Thames the first transatlantic telegraph cable was being constructed. As the cable was so large it had required two ships to split the load but the first attempts had failed. Attention turned to the Great Eastern as a possible solution as it was the only ship large enough to hold the cable on its own, plus, because of its paddle/screw propulsions system, it was uniquely manoeuvrable and provided a very stable platform. 
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A view of the inside of the Great Eastern – unwinding the transatlantic cable.

On the first attempt 1,200 of the 1,800 meters of cable were laid before an unattached end slipped into the sea and was lost. Undeterred they returned home and started out with an improved cable and this time it was laid without a hitch. On the homeward journey they grappled for the previous cable (3 miles down) and miraculously snagged it, they sent word for some extra cable and then proceeded to complete the second transatlantic cable. At last the great ship had finally found here niche. In total the Great Eastern was to lay five transatlantic cables and one to Aden, Bombay and Suez before she was replaced in 1872 by purpose built cable-laying ships.


In the final years many off the wall suggestions were proposed the final being a Mr Lewis who leased the ship in 1885 to act as a floating amusement platform in Liverpool harbour. After a few years in this undignified role she was sold for scrap for £16,500. Even in her demise the great ship offered a challenge to technology as she inspired the invention of the wrecking ball in order to dismantle her. Despite such a brute force approach, it still took over two years to complete and 1890 the Great Eastern was no more.

Lessons Learned.

So what lessons can be learned from the life of the Great Eastern? On the positive side with such a leap in scale it inspired innovations and inventions in the ship building industry. The design of the double hull was revolutionary in terms of safety and strength and laid the foundations of modern shipbuilding. The Great Eastern was the first ship to have the rudder and wheal house connected by telegraph cables so they could be separated to best maximise navigation ability. She could be said to epitomise the industrial and entrepreneurial spirit of the times and in particular the maritime spirit of Great Britain.


However reviewing the service life of The Great Eastern it could never be considered anything other than a commercial failure. Elements in this were undoubtedly down to bad luck but a major contributing factor was the precarious management and financial situation it was placed in. In the words of her builder John Scott Russell:

“She fell into the management of amateur directors, among them men who had commanded ships, but not steamships; among them men who had made money by ships, but not steamships; among them men who had build engines, but not marine engines … The Great Eastern, the largest of all Brunel’s conceptions, has read us all a lesson.”[1]

With such a leap in scale there were bound to be problems but most were not in the technical areas. People in that era were used to rapid technological progress and stories of people who made great fortunes by being bold with investments were commonplace. Unfortunately most were in the enterprise for the short-term profit and rarely were less-profitable long-term solutions considered. Another factor that contributed to her financial troubles was her reputation. From the conception through the ships life the Great Eastern featured regularly in the worlds press. At the time of construction the dockyard became Europe’s largest tourist attraction, the failed launch and several accidents all added to the impression that the ship was jinxed. Raising capital to continue trading near the end of her commercial life became impossible. 

Ultimately the ships demise came about because of human failing but it should be remembered for its positive contributions. It was the first ship to ever exceed the dimensions of Noah’s Ark and at the time was six times larger than any other ship in existence. It would take fifty years before its size was exceeded and it has influenced the design of every large ship since. It is still remembered today as an example where mans vision can be translated from conception into reality, it may not have been a commercial success but the many spin off innovations and inventions came to drive forward technology at a greater pace and benefit our society advancement in general.
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