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FOREWORD


During the period between 1914 and 1919, the Royal Navy reached its zenith in terms of powerful, technologically advanced battleships, battle-cruisers and other vessels.


Collectively the disposition was simply termed the Grand Fleet.


Amassed just in time to counter the threat from Kaiser Wilhelm’s High Seas Fleet, the Grand Fleet was the bastion of empire and ultimately ensured Britain’s victory in the First World War. Daniel Ridley-Kitts’ book The Grand Fleet 1914–19 superbly describes how First Sea Lord Jacky Fisher outwitted his protagonists to build the fleet and the technology that made the ships the envy of the world.


Superb illustrations compliment the informative text to provide the reader with the complete story, making this a thoroughly recommended addition to any enthusiast’s library.





Stephen M. Payne OBE RDI FRINA FREng


Past President of the Royal Institution of Naval Architects


From RMS Queen Mary 2 at sea, North Atlantic, 6 October 2012
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THE VICTORIAN NAVY


On 26 June 1897, on the occasion of Queen Victoria’s Diamond Jubilee, the sparkling waters of Spithead were alive with bustling activity with four lines, each stretching 5 miles in length, of great warships drawn up in review order at anchor under a cloudless sky.


The Prince of Wales, representing the queen, sailed between the long columns of warships aboard the Royal Yacht HMY Victoria and Albert as each in turn fired a twenty-one-gun salute.


The assembled fleet comprised more than 150 ships, including twenty-two battleships, the most powerful warships of their day, dressed overall with flags and resplendent in their Victorian paint scheme of black hulls, red boot topping, white superstructure, and buff masts and funnels.


The port line was led by the fleet flagship HMS Renown of the Royal Sovereign class, mounting four 13.5in guns and displacing 14,000 tons, together with the even more modern units of the Majestic class of similar displacement, but with better armour protection and armed with the new 12in 46-ton wire wound weapons, which gave greater penetrating power and accuracy together with a higher rate of fire.


Also present were more than forty cruisers, including the new first-class cruisers HMS Powerful and HMS Terrible, each of 14,600 tons and 100ft longer than the battleships, whose purpose was to protect merchant trade and hunt down would be commerce raiders.


Along with these giant vessels were the smaller second- and third-class protected cruisers, the maids of all work to carry the flag to all oceans of the world, the successors of the frigates of Nelson’s day.


Among the smaller craft were twenty torpedo boats, the precursors to the later destroyers whose dashing exploits became legendary in two World Wars in the next century.


The inclusion of the submarine in the ranks of the Royal Navy was still three years away on that sunny afternoon, but the portent of change that all too soon would radically alter the structure of the service, its training and the design of the ships themselves was represented by the uninvited presence of Charles Parsons’ revolutionary steam-turbine propelled launch Turbinia, which, to the chagrin of the assembled high-ranking officers, raced up and down the lines at 30 knots in a demonstration of the superiority of this method of propulsion, while the naval steam pinnaces ineffectively tried to intercept this vision from the future.


This overwhelming display of naval might represented the high-water mark of empire and Great Britain’s predominance as master of the oceans of the world.


Since the Battle of Trafalgar almost one hundred years before, the Royal Navy had been the undisputed master of the waves. The British fleet was the sure shield that protected British trade and the Empire, and it was no empty boast, as stated in the Articles of War drawn up during the Dutch wars, that, ‘It is upon the Navy, under the good Providence of God, that the safety, honour and welfare of this realm do chiefly depend.’


The rattle of the anchor chain through the hawse pipe as a cruiser anchored in some foreign roadstead under the White Ensign was all that was necessary to project the awesome power of Great Britain, evoking awe and envy in equal measure, and regarded as guarantee of the Pax Britannica that protected our extensive overseas maritime trade, ensuring that our merchantmen could ply the oceans of the world in perfect safety.


During this period British supremacy at sea was unassailable. The following table demonstrates the comparative strengths in battleships of the great powers in 1897:









	Great Britain

	France

	Italy

	Russia

	Germany

	U.S.A.

	Japan






	Built – Bldg

	Built – Bldg

	Built – Bldg

	Built – Bldg

	Built – Bldg

	Built – Bldg

	Built – Bldg






	24 – 10

	13 – 5

	8 – 2

	6 – 5

	4 – 2

	3 – 6

	2 – 2










It will be seen from the table that only France anywhere near approached Great Britain in terms of battleship numbers. In the forty years since the Crimean War Great Britain had not been involved in a major European war, although conflict of colonial interests with France during the Scramble for Africa from the 1870s onward cast that country in the role of a potential future enemy. British military and naval defence strategy were therefore oriented towards this possibility.


As early as 1858, the launching of the 5,600-ton steam-powered ironclad Gloire and three later sister ships caused great concern to the Lords of the Admiralty, who controlled a fleet of ‘Wooden Walls’ that had hardly evolved since Nelson’s time. The immediate response by a hastily convened parliamentary committee was to recommend that, as an interim measure, several of the latest three-deckers should be cut down to two decks and converted to ‘razee’ steam frigates, sheathed over with iron plating.


On further consideration, this was seen to be an inadequate panic response to the situation, and wiser counsels at that Admiralty reflecting on this expansion of French naval power requested revolutionary designs of armoured steam-powered ships from the Royal Dockyards and no fewer than twelve private shipyards.


Following the results of the competition, the Naval estimates for 1858 set aside £252,000 for the construction of two large iron-framed armoured frigates. The first of these, HMS Warrior, was laid down at the Thames Ironworks at Blackwall in May 1859 and launched in December 1859, joining the Channel Fleet in October 1861, with her sister HMS Black Prince built on the Clyde a year later. In rapid succession, a further fourteen armoured frigates came down the ways between then and 1864.


At a stroke, the French attempt to steal a march over the Royal Navy had been effectively trumped, and faced with this overwhelming display of powerful warships ranged against them, the French Government decided that coming to some form of an understanding with their rival naval power offered a better solution than an arms race, and almost immediately there was a general improvement in Anglo-French relations.


Because of the abrupt change from wood to all-iron construction, new armoured frigates such as HMS Royal Oak, HMS Prince Consort and the Caledonia had a composite wood and iron construction in order to use up the vast stocks of timber stored in the Royal Dockyards.
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The Warrior herself, although iron framed and clad, also benefited from a backing of 14in of teak, and was further protected along the waterline by twelve coal bunkers arranged on the outboard side of the two boiler rooms.


The Gloire was demonstrably a converted wooden three-decker that had been cut down to two decks and with iron plating fixed to her sides.


The Warrior, on the other hand, was revolutionary in design, having been built from the keel up, incorporating a more powerful armament, armour protection and propulsion system than her French rival.


Her displacement of 9,000 tons was almost twice that of the French ship and she was 367ft on the waterline, mounting originally a battery of 26 × 68pdr muzzle-loading smooth-bore cannon together with 10 × 110pdr breech-loading rifled Armstrong guns, and 4 × 70pdr breech-loading bow and stern chasers, disposed on the upper and lower gun decks in broadside fashion and protected by the 1,200 tons of armour in the ship’s sides.


Her machinery comprised a powerful two-cylinder horizontal trunk engine of 5,200hp built by John Penn and Co. at a cost of £79,400. Fed by steam from her two boiler rooms, this gave her a speed of 14 knots, with sufficient coal stowage for steaming 5,000 miles. Her three masts carried 36,000 sq. ft of canvas, plus an additional 18,000 sq. ft if studding sails were set, and with her screw lifted out of the water, with a favourable wind this press of canvas was capable of driving her at 12 knots on sail alone.


Warrior and Black Prince were formidable vessels that completely outperformed the French ironclads in every respect and it was not for nothing that they were referred to as the ‘Black Snakes’ of the Channel.


In subsequent ships the mounting of an ever more powerful armament in the broadside battery arrangement required ever longer ships, such as the 400ft-long Minotaur from the Thames Ironworks at Blackwall, and it became evident that this disposition of guns was no longer tenable due to the increasing weight of armour needed to cover the large areas on the sides of these long ships.


During the American Civil War the appearance of the Federal armoured turret ship USS Monitor directed attention towards the revolving turret-mounted gun, which coincided with the development of larger and improved breech-loading guns. The revolving turret offered not only the advantage of being able to bring guns to bear on a target independent of the heading of the ship but also concentrated the main armour around the guns and their magazines in a more satisfactory manner.


Over the following years a range of largely experimental turret ships were built with varying degrees of success, including HMS Devastation and her sister HMS Thunderer of 1873. These were the first British warships to dispense with a sailing rig, successfully relying solely on steam power and having a range of 5,000 miles.


An accident occurred in one of the Thunderer’s turrets in January 1879 due to the accidental double charging of one of the 38-ton muzzle-loading guns, which caused it to burst, killing and wounding most of the turret crew.


This incident highlighted the inherent danger when two barrels were discharged simultaneously and, if an unexpected hang-fire went undetected, it could then be double loaded with a charge leading to an explosion. This dangerous set of circumstances was to be repeated a number of times in various ships over the years and eventually encouraged the general changeover to breech-loading guns as the main armament.


A little before this accident in 1876 another naval scare materialised in the Mediterranean with the launching by Italy of two very heavily armed warships, the Duilio and Dandolo.


Designed by the talented naval architect Benedetto Brin, these ships displaced 12,000 tons and mounted four huge 100-ton 17.7in rifled muzzle loaders, built by the British armaments manufacturer Armstrong Whitworth, mounted in two armoured barbettes under a light spar deck amidships.


Despite their massive size, the rate of fire from these weapons was painfully slow as they could only be reloaded from a single fore and aft position, with the guns being depressed below the armoured deck where a hydraulic rammer loaded the charges and shells. From there the gun was then raised into firing position and trained on the target, the whole process of firing a salvo taking from 10 to 15 minutes.


In this design the vitals of the ship, engines, magazines, turrets and control positions were contained in a central armoured citadel, comprised of 50cm-thick plate backed by 20in of oak planking, leaving the ends of the vessel unprotected, but subdivided into numerous watertight compartments to counter flooding in case of damage during action.


The appearance of these ships carrying what were at that time the biggest naval guns in the Mediterranean required an immediate reply from the Admiralty, which took the form of HMS Inflexible, designed by Sir William White. This was a rather hurried and unsatisfactory response, built following the same layout as the Italian ships but carrying four smaller 81-ton 16in guns.


The Inflexible had the distinction of being the first ship in the Royal Navy to be equipped with electric lighting and in July 1882 took part in the bombardment of Alexandria during the Urabi revolt, where she fired eighty-one shells, again with a slow rate of fire of one salvo every 10 minutes. Despite receiving some minor damage, she managed to silence the Egyptian shore batteries.


At the time, the Italian ships represented such a threat to British naval supremacy in the Mediterranean – being superior in power to any vessel of the fleet and outgunning the shore batteries at British Mediterranean bases – that immediate action was called for.
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In response, the Government ordered four of the 100-ton Armstrong guns, two of which were installed at Gibraltar and two at Malta, to protect the naval bases there and to restore the status quo.


In the years that followed, the Royal Navy experimented with an assortment of battleship designs, employing differing layouts of armament and armour protection in the search for the optimum type of ship to fulfil their needs.


Perhaps the most notable of these were the Admiral class of 1885, mounting four 13.5in breech-loading guns in unprotected barbettes fore and aft, which pointed the way towards a standard layout that more nearly represented the vessels present at the Diamond Jubilee review.


A few anomalous designs were still to be built, such as the Victoria and HMS Sans Pareil of 1887, a curious layout with two 110-ton 16.25in breech-loaders mounted in a single huge turret forward, with a smaller 10in gun at the stern, plus twelve 6in guns disposed around the citadel on a 10,500-ton low freeboard hull that made working the guns difficult in heavy weather.


As with the earlier ships, the rate of fire of these guns was very slow, with battle practice being made at a range of around only 4,000 to 5,000yd, the distance between ships in which it was considered future actions would take place. In such actions against similarly armed ships the low rate of fire would render them ineffectual weapons of war, and one can speculate that their main use in time of war would have been to reduce coastal forts and batteries rather than fighting in the line of battle, much like the Inflexible did. As was the fashion in ship design of the period, the Victoria also carried a sharp ram bow, which at that time was seen by naval strategists to be a viable weapon in the close-range actions envisaged by the Lords of the Admiralty.
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The Victoria herself achieved notoriety when on manoeuvres in the Mediter-ranean off the coast of the Lebanon on 22 June 1893 she was lost in an altogether avoidable accident.


The Victoria was part of a fleet of eight battleships and five cruisers that were cruising in two lines six cables (1,200yd) apart coming into Tripoli Bay, when they were ordered by the Commander, Vice-Admiral Tyron, leading the starboard division aboard the flagship Victoria, to turn inward through 180°.


Admiral Markham, leading the port division aboard HMS Camperdown and parallel to the flagship, knowing the turning radius of both ships required 3.5 cables (700yd) to complete the manoeuvre, questioned the order by flag signal, but was again ordered by Tyron to execute the order.


As both ships turned inward it became clear to Markham that a collision was inevitable and, despite reversing the engines in a desperate attempt to avoid disaster, the 10,000-ton battleship struck the Victoria on her starboard bow, with the Camperdown’s ram ripping a huge hole below the waterline.


As the ships drifted apart, the watertight doors in Victoria were closed in an attempt to save her as she began to head for shallower water, but within 12 minutes of the collision the ship suddenly rolled over to starboard and, with her screws still turning, plunged bow first to the bottom, taking more than half her crew with her, including Vice-Admiral Tyron. The Camperdown, also badly damaged, managed to limp into port safely. While the reasoning behind Vice-Admiral Tyron’s actions is difficult to understand, as he was well known as an able tactician, it is recorded that a survivor heard him say ‘It was all my fault’ on the bridge as the vessel slipped beneath the waves.


In 2001 the wreck of the Victoria, which had eluded those looking for it with side-scan sonar, was discovered some 5 miles off the port of Tripoli and showed why it was such an elusive target, as it was standing vertically in the silt of the seabed at a depth of 490ft.


The great weight of the guns had caused the ship to plummet vertically downward causing 100ft of the bow to be buried in the mud up to the bridge structure.


The hull is in excellent condition, thanks to the thickness of armour plate, and is likely to survive for several centuries as one of the few wrecks in the world to have ended up in this unusual position.


One of the survivors of the disaster was Commander John Jellicoe, who was to become Admiral of the Grand Fleet in 1914.


Sometime before this unfortunate incident, the British position relative to France in the number of battleships in the battle fleet, although seemingly satisfactory, still gave cause for concern. In 1889 Britain had sixteen first-class and seventeen second-class battleships, while France had twelve first-class and seventeen second-class.


Other navies were at this time beginning to expand, particularly the USA and Italy, while the German Navy was still essentially a coast defence force and did not at this time figure in the Admiralty’s concerns. British cruiser squadrons were twice the number of their French counterparts.


While on the surface Great Britain seemed to be in an unchallengeable position, the spectre of France forming an alliance with some other foreign power, most of whom were at that time modernising and expanding their fleets, caused disquiet at the Admiralty and in Parliament and encouraged the ‘Two Powers’ doctrine, whereby it was decreed that the Royal Navy should at all times be sufficiently strong in first-line warships to be able to take on and vanquish the combination of any two foreign navies in a possible naval alliance against Great Britain.


The result of parliamentary deliberations under Disraeli’s ministry resulted in the 1889 Naval Defence Act and the unprecedented expenditure of millions of pounds for the immediate construction of eight first-class battleships of the Royal Sovereign class plus two second-class battleships (HMS Centurion and Barfleur) and the laying down of sixty modern cruisers.


Under these measures, by 1894 the battle-fleet was being augmented by the battleships HMS Nile and HMS Trafalgar that were already under construction prior to the Act, and now contained twenty-six first-class battleships against France’s fifteen. Against the ninety-two modern cruisers that the Royal Navy could field, the French Navy could only range nineteen.


Developments In Steam Propulsion and Naval Gunnery


Some mention should now be made of the mechanical innovations that took place from the 1850s onward in ship design, particularly in the area of propulsion.


The change from sail to steam in the Royal Navy during the 1870s saw the rapid technological development of propulsive machinery with ever more powerful steam engines being built to answer the designers’ call for greater speed, economy of operation and the more efficient use of coal in terms of reducing consumption.


The Scotch Tube or ‘cylindrical boiler’ was typical of the installation employed in the earlier steam ships.


In this design, a series of 36in-diameter tubes carried the heat from the furnace through the water-filled boiler, this method necessarily taking longer to heat the water due to the comparatively small heated surface area of the tubes relative to the large volume of cold water to be heated.


However, thanks to their typically heavy outer shells, it was possible with this form of boiler to achieve pressures of up to 150lb per square inch, this being far in excess of the earlier shell rectangular boilers of the 1850s and 1860s where pressures of between only 20–30lb per sq. in were common.


For the new Royal Sovereign class of 1892–94 a new and much more fuel-efficient type of water-tube boiler was introduced, where the boiler contained tightly packed, small-diameter water-filled tubes that passed directly through the furnace, heating the water more rapidly and efficiently, being both lighter and requiring less maintenance. The ability of these water-tube boilers to raise steam more rapidly than the earlier types was of course a great advantage to warships in particular.


The machinery powered by these boilers also developed rapidly over this period. For example, the screw engine of Brunel’s SS Great Eastern of 1854 produced only some 1,000ihp, while the Warrior of 1860, as previously mentioned, had engines of 5,000ihp.


Succeeding classes had ever more powerful engines. HMS Royal Sovereign’s triple expansion engines were 9,000hp and powered these ships at 15.5 knots, or under forced draught to 11,000hp at 16.5 knots, with sufficient coal stowage for 5,000 miles. In the triple expansion engine the initial steam pressure was re-used by being passed in sequence through three (in some cases four) cylinders of increasing diameter, thereby achieving a more efficient use of the power available, which in turn reduced coal consumption and therefore increased their range markedly over earlier types of engines.


Until the end of the nineteenth century and beyond, the reciprocating triple expansion engine became the standard marine prime mover for merchant ships and warships alike, until it in turn was superseded by the steam turbine of Charles Parsons.
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The advent of the steam turbine revolutionised propulsive machinery and marked the next advance in the development of the fast battleship.


Initially, the steam turbine was trialled in the smaller torpedo gunboats and quickly won adherents to the steam-turbine cause. Their almost vibration-free performance, with the whirring blades humming within their neatly enclosed, gleaming white-painted casings, projected an air of power and ordered modernity compared to the manic gyrations of the reciprocating engines, whose crank shafts, pistons and gear wheels shook the deck as they thundered round in a continuous shower of flying oil, bilge water, and escaping steam.


Many of the early torpedo–boat destroyers, as they were known, built in the late 1890s and equipped with direct-drive turbines, had three propellers on each shaft and could achieve 30 knots on 7,000hp.


In 1904 the Cunard Company laid down two huge 32,000-ton liners, RMS Lusitania and RMS Mauretania, both powered by the new steam turbine engines. Originally conceived to be fitted with triple expansion reciprocating engines, the bold move by the company to employ turbines in such large ships was fully justified and both ships proved themselves on the North Atlantic service to be both fast and popular with passengers, with the Mauretania taking the Blue Riband from the Germans in 1909, a record she held for twenty-three years.


By 1904 the Admiralty had already ordered the first turbine-powered cruiser Amethyst to join the fleet and within two years was laying down the first of the turbine battleships, HMS Dreadnought.


The Royal Sovereign class represented the first standardised type of battleship after a long period of experimentation with the disposition of armament, first with the broadside battery, the central citadel box, the revolving turret, served by muzzle-loading cannon, then the open barbette and finally the armoured turret with breech-loading guns. The Royal Sovereigns displaced 15,500 tons and were 380ft in length with a beam of 75ft and armed with four 13.5in breech-loaders in two open barbettes positioned either end of the main superstructure.


These vessels were designed by the able naval architect Sir William White, whose influence on capital ship construction in the Royal Navy was to extend into the new century with succeeding classes of highly efficient ships coming down the ways.


The following Majestic class was characterised by twin funnels set side by side, while the later Canopus class of 1900 had two funnels in the fore and aft positions.


By 1900, British battleship squadrons presented a uniform appearance, with some thirty-two ships, ranging in displacement from 14,000 to 16,500 tons each, mounting four 12in guns as main armament disposed fore and aft of the main superstructure and capable of steaming at 17 to 18 knots. This uniformity of design allowed their fleets to operate with greater cohesion and efficiency than those foreign navies whose vessels were a mixture of various designs.


The Lord Nelson and HMS Agamemnon were both laid down in 1905 and represented the last examples of the pre-dreadnought battleship to join the fleet; splendid ships though they were, they were rendered obsolete before they were completed by the advent of the Dreadnought, launched in the following year, which was to radically change the navies of all nations and how the war at sea would now be fought.
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LESSONS FROM THE EAST


Before Europe plunged itself into the carnage of the Great War, two wars on the other side of the world at the end of the nineteenth century were to influence naval tactics and the design of capital ships. The first was fought between Japan and China and the second, a few years later, between Japan and Russia in the Far East.


In this period of great change and technological advance, new principles for conducting war at sea were being experimented with that were to result in incorrect interpretations and conclusions being put on the outcome of the various engagements by naval strategists and observers in both Europe and the United States. These would have misleading effects on the design of the next generation of warships, particularly in Great Britain.


The forced opening of Japan to trade was led by an American squadron under Commodore Perry in 1852. After initial resistance, a trade agreement, the Treaty of Kanagawa, was signed that ended Japan’s isolation, bringing them into the modern world.


Realising that their centuries-old way of life was to change irrevocably, the Japanese pragmatically adopted many of the western ways, integrating into the financial and political establishments of the western world. In particular, they embraced the rapid industrialisation of their country to build a modern society, while managing to maintain their unique Japanese culture. Recognising the need under these changed conditions of international involvement for the establishment of a navy, initially as a coastal defence force and later as a deep-water fleet, the Japanese turned first to French and German firms to supply the required ships, building a fleet that compared favourably with the generally similar collection of varied warships possessed by the other naval power in the Far East, China.


By 1894 the Japanese had instituted the centralised Meiji Restoration under an Emperor, as befitted an emerging modern state. This form of government replaced the earlier rule by the Shogun warlords.


The Japanese had for many years based the organisation, training and development of its fleet on that of the Royal Navy, as a pattern representing the greatest naval power on earth. They eagerly absorbed the ethos of that service to serve their own ends.


Britain supplied technical advisors to Japan to train their officers and men in all aspects of seamanship, tactics and weapon training and development. Japanese officers were trained in Great Britain, working in the shipyards where they could study the latest techniques in warship construction, and enrolled in British naval colleges, adopting the Royal Navy’s organisational systems, uniform and even its customs.


Thanks to the tutelage of British instructors, the Imperial Japanese Navy soon acquired a highly dedicated cadre of officers and men skilled in the arts of seamanship and gunnery unsurpassed by any other navy in the Far East. Additionally in this period the Japanese Government were ordering major warships from British yards.


The Chinese under the Qing Dynasty, on the other hand, were plagued by the demands of foreign powers, namely Great Britain, France and other European powers, who, during the 1840s and 1860s, had used force and persuasion to open a China weakened by natural disaster, famine and internal civil wars (the Taiping Rebellion in the 1850s and 60s was the bloodiest civil war in history with an estimated 30 million dead). Unrestricted foreign trade through a number of treaty ports compelled that country to become more closely involved with other foreign governments and with their policies and politics.


One potentially positive feature of this widening of Chinese international relations was the establishment of a modern navy, essential to protect her interests, which should have increased her international standing; in fact it had the opposite effect.


The Qing Government did not have a standing army and had to rely on tribal groupings to aid the central government forces on a regional basis. These tribal groupings often failed to provide support in time of trial. The most reliable fighting force was the Beiyang Army, composed mostly of Anhwei (Han) and Huai (Muslim) soldiers.


The corresponding Beiyang Fleet, established in 1888, was by comparison initially well equipped, with modern ships built in France and Germany, and symbolised a new and powerful China.


However, corruption among all levels of officials was widespread, with the wholesale embezzling of funds destined to maintain the navy being widespread among court and Admiralty officials in all departments and rendering the effective management of the service impossible. For instance, in 1895 30 million taels of silver earmarked for the construction of new battleships were diverted by the Dowager Empress Tzu-Hsi, who effectively ran the country and was the last absolute monarch, to reconstruct and enlarge the Summer Palace in Beijing.


This form of mismanagement and corruption spread rapidly through all departments of the Imperial Navy to the extent that even the supply of ammunition to the ships stopped in 1891, as funds were stolen by corrupt officials.


As time went on the ships’ fighting efficiency and condition deteriorated rapidly. In the case of one ship, even its guns were removed and sold to a local warlord. Poor levels of maintenance rendered ships almost useless as fighting units, while discipline and morale amongst the crews rapidly fell to an unacceptable level.


Against this background, Japanese expansion into Korea in 1894 provoked a war between the two countries, in which the Japanese Army soon asserted its superiority over the Chinese troops, entering Seoul in July 1884 and expelling the Chinese troops from most of the peninsula.


At sea, after a series of small naval actions in which the Japanese triumphed, a major engagement between the two fleets took place off the mouth of the Yalu River in September 1894.


The Chinese fleet consisted of two battleships, four large cruisers and assorted torpedo boats, while ranged against them the Japanese had a fleet of twelve modern warships. At this stage the Japanese did not have the financial resources to purchase modern battleships but instead adopted the French ‘Jeune École’ school, which propounded the theory of employing smaller and faster armoured cruisers that could outmanoeuvre and bring a rapid concentration of fire onto heavier, slower-firing enemy battleships, negating the advantage of their greater gun power.


During the battle the Japanese fleet comprehensively defeated the Chinese fleet, sinking eight out of ten of the Chinese ships.


The outcome of the battle caused foreign naval observers to draw the conclusion that lighter and faster ships could successfully fight battleships, a misconception that was to adversely affect tactical thinking and design in varying degrees for some years to come.


In the course of the battle the Chinese Beiyang fleet disposed in line-abreast, opening fire ineffectually at the then great range of 6,000yd, while the faster Japanese warships passed diagonally across their front, closing the range to 3,000yd, where the combined rapid fire of their lighter weapons was used with terrible effect.


As no major naval action had taken place since the Battle of Navarino in 1827, a major problem facing naval strategists at this time was that when the Turkish fleet was defeated by the combined British, French and Russian fleets, they had no experience of battle in the light of the innovative technical developments that had taken place in the intervening years.


Japan, now established as a major naval power and with an expansionist foreign policy, began to build up her fleet with modern battleships, ordered from British shipyards in increasing numbers.


While Japan had been heavily involved in military and naval operations in Korea against the Chinese since the 1890s, the corresponding Russian expansion in Manchuria and the acquisition of the port of Vladivostok in 1860, together with the later extension of the Trans-Siberian Railway, served to increase tension between the two countries, with numerous border incidents taking place over the years leading up to the twentieth century.


Finally, in February 1904, without a declaration of war, Japanese naval forces attacked the Russian fleet anchorage of Port Arthur on the Liaodong Peninsula at night with torpedo boats.


This attack resulted in two Russian battleships and a cruiser being sunk in the harbour and the remaining ships being trapped by the rapidly advancing artillery of the Japanese Army.


Over the next few months the Russians suffered a series of military defeats and eventually all the Russian ships in Port Arthur were sunk by shore-based artillery fire.


Prior to this disaster, efforts were made to reinforce the Russian Pacific fleet by sending almost the whole of the Baltic Fleet halfway round the world on a trip of 18,000 miles that took 8 months to accomplish.


The fleet, now renamed the ‘Russian Second Pacific Squadron’, under Admiral Rozhestvensky – a capable commander, but hampered by the quality of ships at his disposal and the poor discipline of the crews – sailed from the naval base at Kronshtadt. This motley collection of ships was unsuited to working together in line of battle due to its mixed armament and inability to manoeuvre effectively as a unit.


While passing down the North Sea in October 1904, the jumpy Russian gunners opened fire at night on British fishing boats, under the impression that they were Japanese torpedo boats. This event, in which several British fishermen were killed and wounded, became known as ‘the Battle of Dogger Bank’, and caused a diplomatic incident, resulting in an indemnity to be demanded of the Russian Government and the Russian ships being escorted as far as Gibraltar by warships of the Royal Navy.


By the time the Russian fleet finally reached the Far East, Port Arthur had already fallen, so Admiral Rozhestvensky elected to pass through the Straits of Tsushima to reach the only other free Russian port of Vladivostok.


However, the Japanese Admiral Togo, leading a fleet of four fast battleships, six armoured cruisers and other smaller craft, crossed Rozhestvensky’s ‘T’, the classic manoeuvre in which a line of battleships cuts across the line of advance of an enemy fleet, thereby bringing a devastating barrage of fire to fall on the enemy van.


A feature of battle was the extreme range at which the Russians initially opened fire, at some 7,500yd with their heavy 12in and 10in guns, which were capable of only around two rounds per minute.


Admiral Togo calculated that his ships were in little danger of being hit at this range and accordingly turned toward the Russian ships to close the range passing diagonally across their front.


The Russian secondary armament scored the first hits but, as the range closed rapidly to 5,000yd, the superior Japanese gunnery and rate of fire had its effect. Rozhestvensky tried to close the range to improve the chances of obtaining hits with his main and secondary armaments, at the same time turning to starboard to avoid having his ‘T’ crossed.


The two fleets continued on parallel courses to the north-east at a range of 5,500yd, with the Japanese pounding the Russian ships to which they could only make an ineffective reply.


The Japanese battleships – the flagship Mikasa and the Shikishima – fired on the Russian battleship Suvorov, their shells bursting with terrible effect. Soon the other battleships, Alexander III, Osliabia and Borodino, were heavily engaged and by early evening all four were sunk, with the remaining main unit Orel being badly damaged and captured, together with the rest of the fleet that had not either been sunk or had escaped to neutral ports.


One of the features of the battle from which later spurious conclusions were drawn was the inclusion of four armoured cruisers in Admiral Togo’s battle line. While the four battleships (15,000 tons) were armed with four relatively slow-firing heavy 12in guns, the armoured cruisers (9,000 tons) carried mixed batteries varying from 10in to 8in, together with up to fourteen 6in quick-firers.


Additionally, these ships had adequate armour protection for the period, and were capable of steaming at over 21 knots, which was considerably faster than the Russian battleships, and could also deliver a telling weight of shot against the Russian ships.


The armoured cruisers’ 8in guns could deliver five 250lb shells per minute and the 6in guns eight 100lb shells in the same time.


It was the most comprehensive defeat of one fleet by another, and a modern one at that, since Nelson’s victory at Trafalgar almost one hundred years before. The effect of the defeat of a major European nation by an Asiatic power was not lost on the chancelleries of Europe and gave cause for concern at the Admiralty that its Far Eastern protégé had grown into such a powerful sea power in so short a time.


While these events were being played out in the Far East, the results were being analysed by naval strategists in Europe and the United States. The enormous 7,000yd range, as it was then seen, at which both fleets opened fire and the mixed calibre of the armament, posed a whole new set of problems to the tacticians. The fact that both sides failed to register hits at extreme range, only hitting their targets when the range closed to around 4,000yd, was not recognised as a failure, but rather encouraged naval observers to predict that future battles would be fought at these extreme ranges, which, although a correct observation, would need a complete change of tactics and equipment to implement.


At these ranges the existing fast-burning propellant powders produced irregular rates of burn that militated against achieving an accurate fall of shot. Also it was impossible to differentiate between the shell splashes of the mixed-calibre weapons together with the slow rate of fire of say a 12in gun (one shell every 2 minutes), that enabled a target to turn away between salvoes, making the gunlayer’s task almost impossible in calculating the ‘rate of change’ of a target and correcting their aim.


Prior to the Battle of Tsushima, the Admiralty, in the shape of the gunnery expert Captain Percy Scott, was studying the problems of improving the accuracy of gunnery at extreme range and the tracking of a target.


The introduction of large-grain, slower-burning propellant charges greatly improved the accuracy of the fall of shot while eliminating the tendency for the shell to tumble towards the end of flight and keep on target.


The introduction of long-based optical range finders went some way to allowing a more accurate assessment of the enemy’s range and position, and in battle practice the percentage of hits recorded to number of rounds fired improved from 31 per cent in 1895 to 71 per cent in 1905.


An important innovation introduced by Captain Scott was the director fire control system, an early analogue computer device that could predict the course and position of the target and accurately direct the fall of shot, while allowing for adjustment of the range and deflection to keep subsequent salvoes on target.


One of the false conclusions drawn from the Japanese victory was the belief that armoured cruisers with their lighter, quick-firing weapons could take on and defeat battleships in line of battle.


This misconception to a degree influenced Britain’s Admiral ‘Jacky’ Fisher, then First Sea Lord, who was already planning a class of fast, heavily armed but lightly protected cruisers that were to become the battle-cruisers. These were shown to be a flawed concept when three were lost at the Battle of Jutland, together with three of the earlier armoured cruisers.


Naval architects fought a continuing struggle against the increasing penetrating power of ever more powerful guns and the need to provide adequate armour, protection that could only be achieved at the expense of an increasing weight penalty that had to be balanced against the requirements of speed, gun power and displacement.


The early wrought-iron armour of the Warrior was soon replaced by compound armour, which consisted of iron sheets faced with steel, forming a sort of composite sandwich. Effective though this arrangement was initially, soon the increasing power of the new breech-loading guns required a more resistant form of armour. In the Majestic class battleships of 1895 it was replaced by Harvey case-hardened steel plate within a 9in-thick main belt.


This armour originated in the USA and was manufactured by the Carnegie Steel works. The hardening process involved sandwiching carbon between two steel plates at high temperature in the furnace for an extended time before quenching in water to surface-harden the plates.


At the time, this armour gave protection from a 12in shell fired from 4,000yd. The Harvey, case-hardened armour of steel plates in a 9in-thick belt, 16ft in depth had the equivalent resistance of the 18in composite armour of the earlier classes.


A little later, the German firm of Krupp introduced a hardened steel plate of nickel steel from 1in to 12in thickness that broke up all projectiles fired in test firings. Following this success, British shipbuilders employed nickel steel armour in subsequent battleships.


From the 1860s, advances in metallurgy and precision mechanical engineering enabled guns to be manufactured, employing such advances as breech loading (perfected by Armstrong), together with the interrupted screw thread (a device developed by the French that closed the breech with a one-third turn) and the advent of rifling that imparted spin stability to the shell in flight. All of these advances contributed to the advent of the modern long-range naval gun.


Naval guns were constructed as a series of forged tubes of differing diameters that were heated and shrunk to fit over each other, with the area around the breech – where pressures of up to 200,000lb per square inch would be experienced – being reinforced by multiple layers of tubes in that area.


The bore of the innermost ‘A’ tube was machined internally, with a series of spiral grooves or ‘lands’ (typically one and a half turns of the barrel length) that engaged the driving bands on the base of the shells to impart spin stability to the projectile. The ‘wire wound weapon’ was a further method of reinforcement against the tremendous pressures exerted in the breech chamber when the gun was fired. This consisted of winding the outer surface of the innermost rifled ‘A’ tube with up to 120 miles of a steel wire ribbon, over which the second ‘B’ tube was then shrunk on to. This process not only strengthened the tube against the detonation of the propellant charge but also increased the accuracy of the gun.


The standard British naval gun, as mounted in the battleship HMS Albion of 1899, was the 12in Mk IX 40 calibre weapon. It could fire a 850lb armour-piercing shell at a muzzle velocity of 2,480fps, for a distance of 15,000yd at 14° elevation and could penetrate 12in of Harvey or Krupp hardened steel plate at 3,500yd.


The later Mk X 45 calibre 12in gun of 1906 could fire a shell of similar weight, but with an increased muzzle velocity of 2,700fps to a range of 25,000yd at 30° elevation. This model of gun, with minor modification, remained in use until 1945.


In the Albion, 300 to 400 shells were stored in the shell rooms and magazines for each gun, where three main types of shell were in use – common, armour piercing and high explosive. These were filled either with powder or the newer Lyddite.


The shells and projectile charge were brought up from the magazine and handling room by the mechanical shell hoists into the turret where the shell was rammed into the breech, followed by the cordite charge, which, in British ships, consisted of a bundle of tightly packed, extruded cordite sticks bound together by tape and enclosed in a silk cloth bag forming the cartridge.
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This seemingly Heath-Robinson arrangement was standard practice throughout the time these large calibre guns remained in service with the Royal Navy, although all smaller calibre weapons had brass cartridge cases with the shell attached as a single unit.


It is noteworthy that from the outset the Imperial German Navy chose to employ sealed brass cartridge cases for all calibres of gun, including their 11in (280mm) main armament guns, which was to give them greater protection from flash fires if a turret was hit, unlike the British ships where a hit on a turret could send tongues of flame down the ammunition hoists into the handling rooms and magazines, setting off the exposed charges with fatal results.


The main weapon fitted as secondary armament to battleships and mounted on destroyers in the 1900s was the 4in Mk1 quick-firer, which fired a 31lb projectile at a muzzle velocity of 2,600fps for 13,700yd at a rate of ten shells per minute. Later Dreadnought battleships had their secondary armament upgraded to the Mk IX 6in QF gun, which at an elevation of 15° could throw a 100lb shell a distance of 13,500yd, with a maximum rate of fire of six rounds a minute. This weapon was also favoured as main armament for the new generation of Dreadnought light cruisers, such as the HMS Arethusa and later wartime classes.


A weapon that was to have increasing importance over the years in naval arsenals was the locomotive torpedo, as it was originally known, first proposed by an Austrian naval officer, Captain Lupus, and developed by the British engineer Robert Whitehead at his factory in Fiume on the Adriatic in the 1860s.


Early versions of the torpedo were of limited range and were so slow that they could be outrun by the attacked ship steering away from the track in the opposite direction, but by 1893 a torpedo establishment had been set up at HMS Vernon in Portsmouth to develop the weapon for the Royal Navy. By 1906 torpedoes of the Whitehead design, powered by a compressed air piston engine carrying a warhead of gun-cotton and pressure-firing pistol, had a range of over 1,000yd and could travel at a predetermined depth below the surface at up to 35 knots, with a reasonable degree of accuracy steered by gyroscopic control.


A further improvement in performance was the provisoin of greater power and range. This was acheived by heating the air in the compressed air reservoir, either by burning paraffin or discharging a shot-gun cartridge internally to substantially raise the air temperature.


Torpedoes were initially installed in battleships in submerged beam and bow tubes, for defence. At the same time, torpedo boats – small, fast, light craft – were being developed, whose function it was to attack larger vessels.


These torpedo boats were in turn countered by the introduction of the torpedo boat destroyers, which were much larger and more heavily armed ships that eventually took over the duties of the torpedo boat and became known simply as the destroyer, and which usually included a heavy torpedo armament.


The effectiveness of torpedo boats and destroyers was shown in the First World War when Italian motor torpedo boats attacked and sank the modern Austro-Hungarian dreadnought Szent Istvan with two torpedoes off the Dalmatian coast in 1918.


The torpedo was also to become the main weapon of the submarine, which the British introduced into the Navy in 1900, with the Germans following suit in 1908.


During the First World War Germany employed her U-boats in pursuing the Guerre de Course of commerce raiding. This was to prove so effective that at one stage during 1917 Britain’s merchant shipping losses were so heavy that it was in danger of starvation.


So by 1904 great changes were taking place in the way the war at sea would be fought in future conflicts, with the introduction of the steam turbine and the development of the long-range naval gun, submarine and torpedo.
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THE COMING OF THE DREADNOUGHT


Towards the end of the nineteenth century the British preoccupation with France as its natural enemy was challenged by the emergence of the Imperial German Empire as a growing naval power.


As the century drew to a close, the political, economic and colonial ambitions of Imperial Germany increasingly came into conflict with the interests of Great Britain and France. As a rapidly developing industrial power, Germany felt constrained in its efforts to find markets for the manufactured goods it produced in ever increasing quantities and the expansion of its trading networks, due to the near monopoly enjoyed by Britain, France and latterly the United States.


Until the 1890s, although Germany had one of the largest standing armies in Europe, its navy was little more than a coastal defence force. This was to change under the influence of the autocratic Kaiser Wilhelm II, a man brilliant in many aspects of governing his country but dangerously unbalanced in others. It transpired that he was a mercurial and deluded figure who set his country on the path of world domination, making him in his time as great a danger to world peace as Hitler was to prove half a century later.


Wilhelm had a great admiration for his grandmother’s navy; however this was tinged with an almost childish envy that made him resolve to build a navy of his own that would rival the Royal Navy.


He had a fascination with warships and personally took a hand in the design of the various classes of ship he deemed necessary for his projected fleet, where, despite his dilettante approach to naval architecture, his observations and suggestions were in line with accepted practice.


His recently retired Chancellor, Otto von Bismarck, had moulded the modern Germany from a collection of principalities and loosely associated Germanic states into a powerful nation under Prussian domination. He had planned an ordered, modern and industrialised state while conducting a careful foreign policy designed to maintain the balance of power that ensured the peace in Europe after the Franco-Prussian war of 1870.


Bismarck had protected the frontiers of this powerful European state against its neighbours and potential enemies with the establishment of a large standing army, as he saw that any conflict would and should only take place within continental Europe.


The Franco-Prussian War of 1870 had secured Germany’s place as the dominant player in European affairs and a series of military alliances with the Austro–Hungarian Empire, and latterly Italy, reinforced her position at the international conference tables, while her ever-expanding industrial development promised burgeoning markets for her products.


Bismarck had always counselled against entering into any form of naval rivalry with Great Britain and directed German foreign policy to avoid clashes of interest with what was then the world’s greatest naval power. However, now freed from the old Chancellor’s restraining hand, the Kaiser could indulge in his personal ambition of the development of a navy that would be equal to that of the Royal Navy in power and prestige.


With the appointment of Admiral Alfred von Tirpitz as State Secretary for the Imperial Navy in 1898, the Kaiser had an enthusiastic supporter for his own views on naval expansion and at once began building a fleet, the ‘Heimatflotte’ (Home Fleet), that could rival the Royal Navy. Tirpitz envisaged he would achieve a two-thirds parity with the Royal Navy that would seriously impinge on Britain’s command of the seas in Germany’s favour.


His rationale was that with a large and powerful German fleet, the ‘Fleet in Being’ sitting across the North Sea would by its presence – even if it did not put to sea – tie down the battleships of the ‘Grand Fleet’, rendering them largely ineffectual. It would also allow squadrons of armoured cruisers and fast armed merchant cruisers, converted from liners, to roam the world’s trade routes, attacking British mercantile trade, with the probability of not having to fight more powerful ships than themselves during a cruise.


The first German Naval Defence Act of 1898 was seen as a direct challenge to the Royal Navy, with the creation of the High Seas Fleet under the impetus of the Kaiser leaving the Lords of the Admiralty in no doubt that at some time in the not too distant future the two fleets would inevitably meet in combat, as relations between the two governments deteriorated.


Great Britain’s response was to accelerate the building of battleships and other warships, with no less than thirty pre-dreadnought battleships going down the ways between 1900 and 1907, at an enormous cost, in order to maintain the lead over Germany.


Great Britain suffered political isolation and unpopularity as a result of its scorched earth policies against the Boer farmers during the South African War (1899–1902), which included the incarceration of women and children in ‘concentration camps’, where, due more to mismanagement than direct cruelty, many died from cholera and malnutrition, causing Great Britain’s standing in world opinion to sink to an all-time low. By these measures, Britain had alienated the majority of other European powers; therefore, the British Government urgently sought to form political and military alliances with Continental powers and with Japan in the East in order to counter German naval and military expansion.


The most important of these new alliances was the Entente Cordiale of April 1904 between Great Britain and France, which brought an end to centuries of rivalry and warfare between the two countries. These negotiations for military and naval co-operation had been under discussion for some years by succeeding governments, but much of the success for achieving agreement was down to King Edward VII, who, independently of the government, made the first informal approaches and latterly became an immensely popular figure among the French. He did much to smooth the way to secure the desired result.


A similar agreement, the Anglo-Japanese Naval Alliance of 1902, was particularly useful to the Royal Navy’s Far Eastern commitments. Under the conditions of the agreement, with the Imperial Japanese Navy acting as an intermediary in looking after its interests, Britain was able to withdraw a large proportion of its cruiser squadrons nearer to home waters.


So, by the early 1900s Europe was divided into a series of complicated military alliances, with Great Britain, France and Russia forming the Triple Alliance of 1907 and Germany, Austria-Hungary and, initially, Italy forming the Central Powers. The stage was set for war.


At the Admiralty, the new First Sea Lord, Sir John Fisher, was overseeing a revolution in the running of the Royal Navy. This officer, who had begun his career during the Crimean War aboard a wooden three-decker, seen action in the Second Opium War (1860) and devised an early armoured train for reconnaissance in the Anglo-Egyptian War of 1882, was a talented officer and able strategist who strongly supported the modernising changes in naval tactics that were becoming evident at the end of the nineteenth century, often against the general view of the Admiralty and his brother officers.


Fisher was an early proponent of the introduction of the submarine into the fleet along with the torpedo, and as Third Sea Lord and Controller of the Navy between 1892 and 1897 he pressed for the introduction of the torpedo boat destroyer to protect capital ships from this form of underwater attack.


Fisher had earlier encouraged the development and use of the more efficient water-tube boiler in ships of the fleet, with the first installation being made in the gunboat Sharpshooter in 1894. However, his efforts to have them generally adopted were frustrated by assertions of vested interests and they became the subject of a parliamentary enquiry before they were eventually adopted as standard.


On Trafalgar Day 1902, Admiral Sir John Fisher became First Sea Lord and began immediately to introduce the reforms that he had long planned for the Royal Navy.The first of these, which was designed to bring the Royal Navy into the twentieth century, was to revise the educational system for officers at Dartmouth and Osborne naval colleges, with greater emphasis on the technical aspects of training that reflected the advances in engineering, gunnery, navigation and strategy that were daily becoming more evident.


At the same time, he improved the lot of the common sailor with better conditions of service and introduced the daily issue of fresh baked bread, consigning hard tack to history.


Between 1900 and 1904, the implementation of the German Naval Defence Act of 1898 caused the British naval estimates to double to £50,000,000 – almost £5.4 billion at present-day values. This sum represented more than half the total defence budget for that period, with the money being spent on the building of twenty-two pre-dreadnought battleships, twenty-one large armoured cruisers, eleven protected cruisers, sixty destroyers, eighteen submarines, as well as a range of other craft.


Social historians have speculated that, despite Britain’s great wealth at a time of notable social inequality, the many social ills that plagued society in the early years of the twentieth century (bad housing, poor health provision, poor and dangerous working conditions in factories and mines, lack of educational opportunities and so on) could have been cured and the lot of the average British subject improved if even only a small proportion of this money had been diverted.


On the other hand, many industries such as coal mining, steel production, shipbuilding and associated engineering businesses were to benefit greatly from the expanded naval armament programmes in those years, with an accelerated rate of employment among the working populations in the centres of shipbuilding activity.


The rate of employment in the shipbuilding industry increased by over 50 per cent between 1903 to 1906, with corresponding increases in employment for associated engineering trades providing good regular wages to large sections of the working-classes, often for the first time in their lives. (Thames Ironworks shipyard at Blackwall, one of several yards on the River Thames, employed 3,000 workers alone at this period.)


So it could be concluded that amongst the boilermakers, platers and riveters of Canning Town, Tyneside, Clydebank, Belfast, Plymouth, Barrow and Chatham the expansive naval policy was met with approval.


As First Sea Lord, Fisher had inherited a vast fleet of disparate ships, each designed for disparate purposes. Recognising that many of these ships were totally unfit for the modernised navy, he immediately resolved to reduce their numbers, on the grounds of economy, scrapping those ships that, in his own words, could ‘neither fight nor run away’. One hundred and sixty ships were removed from the navy list in a few short years and their crews were redistributed to more modern vessels.


By these measures, Fisher initially managed to reduce the naval estimates for 1905 by £3.5 million and effected savings in real terms for the years 1906–07, after which the next intensive dreadnought building programme once again dictated ever increasing expenditure.


He also organised the concentration of the battleship units of the fleet to home waters, divided into two commands by 1904 as the Atlantic Fleet and the Channel Fleet, leaving the cruiser squadrons to carry on the work of trade protection and showing the flag in distant seas. Furthermore, he reorganised the manning of ships in the reserve fleet, while the main fleets were at instant readiness to be deployed in an emergency.


The advent of the all large-calibre gun ship had for some time been seen to be an inevitable development, with salvo firing at long range, offering the most effective solution to engage an enemy before he could inflict damage in return. Fisher had been planning a ship such as this for some time, with the help of a committee that included the naval architect Sir Philip Watts and the future Commander of the Grand Fleet, Captain John Jellicoe.


Drawing on the results of the recent Battle of Tsushima, their deliberations led to the design of a new type of battleship: the Dreadnought. Such a vessel had already been proposed by the Italian naval architect Vittorio Cuniberti, who, in Brassey’s Naval Annual for 1903, had suggested a ship not so very different from the eventual Dreadnought, describing it as being the ‘perfect design of battleship for the Royal Navy for its future needs’. Cuniberti proposed a ship of 17,000 tons mounting twelve 12in guns in super-firing turrets, driven by reciprocating engines to give 25 knots.


No doubt Cuniberti’s design at least convinced Fisher of the correctness of his own vision of what constituted the ideal battleship in a new age, and he pressed ahead with all due facility to bring the Dreadnought into being.
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