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PART ONE

GENESIS

Ancient Times to 1914

‘. . . there are two ways of dying in the circumstances in which we are placed . . . The first is to be crushed; the second is to die of suffocation. I do not speak of the possibility of dying of hunger, for the supply of provisions in the Nautilus will certainly last longer than we shall. Let us then calculate our chances.’

Captain Nemo in Twenty Thousand Leagues Under the Sea by Jules Verne







Introduction: ‘The Trade’

A century ago Rudyard Kipling penned a piece of verse in salute to what he called ‘The Trade’, which was plied by submariners playing what he described as ‘grisly blindfold games’. The grim potential of submarines had been displayed during the First World War, with their commanders using periscopes to seek out targets and delivering Kipling’s ‘one-eyed Death’.

‘The Trade’ concludes:

Unheard they work, unseen they win.

That is the custom of ‘The Trade’.

Over the years ‘The Trade’ has attracted as its deadly practitioners daring and courageous, glamorously unconventional and even dangerously eccentric young men. Many of them have lived fast and died young.

Sometimes gamblers and egomaniacs, among the best of them have been supremely ambitious captains with unswerving pride and confidence in their own abilities and that ultimate victory will be theirs. Some of the most effective have been of a different demeanour – quiet, even bookish, more like academics than the popular image of the macho warrior, but lethal all the same. During war certain nations have treated the young submarine captains like gods, awarding them gilded shore leave before going back to sea and finding death or more glory.

Many thousands – including others drafted not so willingly into submarines – have paid the ultimate price for a moment’s miscalculation by their commanders. Undersea combat itself – whether submarine versus ship, or sub versus sub – can be a nerve-shredding blend of cold unflinching calculation and technical precision, with a dash of (potentially) insane risk-taking and terror. A single error, whether in war or peace, can mean death for a captain and an entire crew – and there are many ways to die. Apart from drowning there is suffocating, being

burned alive, crushed, gassed or blown apart. Yet, despite all that, submariners and submarines exert a fatal attraction, not only among those who sign up to pursue ‘The Trade’– and these days women are at sea in the boats of some nations and are even commanding flotillas of them – but in the general population.

Undersea warfare has since the Ancients been the stuff of both dreams and nightmares. Over the centuries artists and scientists, generals and kings have been fascinated by the idea of voyaging beneath the surface of the ocean. They have also feared the ruination such a powerful vessel might inflict upon the world. The dreamers have seen underwater warriors and submarines as a means to beat empires that might otherwise be invulnerable, or even as an opportunity to liberate the world’s vital trade from the tyranny of surface navies. Some nations have at various times loathed submarines so much that they sought worldwide bans on the infernal machines and threatened to hang the men who operated them.

Yet for some visionaries the lure of creating a means to wage war from below the ocean – and a vessel to voyage through its dark, alluring depths – has outweighed all other concerns of morality or even danger to life.

Those men were either geniuses ahead of their time or they were nothing more than mercenary traitors, willing to create underwater weaponry for the highest bidder.

To some politicians and admirals, submarines have seemed to be the magic bullet – the equaliser for the weaker nation against the stronger power, but more than once it has proved to be a chimera.

The fate of nations has been gambled on the abilities of submariners to wreak havoc on an enemy – for primarily their objective has been to destroy the oceanic trade that is the lifeblood of the world. Submarine warfare is, in short, a direct attack on the very means by which the civilian populace is fed, clothed and has its homes heated. For that reason, more than once submarine warfare has been declared an outrage inflicted by brutish war criminals and pirates – an attempt to starve innocent men, women and children to death and force their homeland to surrender. There can be no doubt that the submarine – in its various forms over the decades – has proved decisive in conventional warfare in a fashion very few people imagined prior to the twentieth century.

Despite a ruthless, brutal aspect to the deadly trade, we remain

fascinated by those who live, fight and die in submarines. We see them as otherworldly beings who pursue an unknowable existence, living for weeks, or even months, at a time beneath the waves. Yet, for all their bad reputation, submariners have also often shown great humanity to their victims (something that is perhaps overlooked) and have even been worshipped as the bravest of the brave.

The vessels themselves remain mysterious, carrying out deep, dark deeds away from our sight and in the twenty-first century nuclear-powered submarines are just about the most complex, costly ships in existence. Creating and operating them is the mark of a true front rank nation. Armed with nuclear weapons, they have the ability to destroy millions of lives.

This book necessarily has a broad canvas, telling the epic story of submarine warfare from the efforts of dreamers and inventors centuries ago through devastating global conflicts to dangerous Cold War-era confrontations – some of which turned rather hot – and touches on today’s accelerating underwater arms race.







1 Many Falsehoods, Some Truths

Striving for an edge on a foe – a decisive killer advantage – has been a feature of undersea warfare for centuries.

Before there were vessels that went under the sea, there were men who took war below the surface and for them there was no finer exemplar of that ferocity in combat than the greatest warrior of ancient Greek mythology, Achilles. His lethal prowess in the water was vividly described in The Iliad. According to Homer, ‘Olympian-born Achilles’ left his spear on the banks of the river Scamander and, armed only with his sword, ‘leapt in like something superhuman, with murder in his heart, and laid about him right and left’.1

The first real-life warriors beneath the waves had more prosaic origins, for they were utilising the same diving skills they used to harvest shellfish, pearls and sponges, or to retrieve treasure from sunken vessels. According to Thucydides, in 414 BC during the siege of Syracuse in Sicily the Athenians sent men under the sea to saw through and clear wooden piles blocking the harbour mouth. They also broke underwater chains, all with the aim of enabling galleys carrying troops to enter harbour. Cutting the anchor cables of enemy vessels – so they would be driven ashore to destruction or collide with each other – was another favourite tactic.

The earliest image of submerged men carrying weapons is a wall painting in the Nile Valley of duck hunters armed with spears stealthily approaching their prey while using reeds to suck in air. Aristotle claimed Greek combat divers used an early form of snorkel ‘like the trunk of an elephant’2 but many of the Mediterranean’s underwater warriors could hold their breath for a phenomenal amount of time. They carried rocks to give themselves the ballast needed to sink to the seabed, countering pressure at depth by putting olive oil in their ears – to stop their eardrums bursting – and also holding it in their mouths to be expelled on reaching the seabed.

Yet, while tactically useful, divers could not offer control of the sea.

That power belonged to those who sent their men to war in surface warships. The triremes of the Greeks, Romans and Phoenicians and the galleys of the Persians reigned supreme.

When it came to men climbing inside vessels to go under the sea, it is said descending into the depths held no fear for a king who conquered much of the known world. In 332 BC, during an attempt by his army to take the port of Tyre, Alexander the Great ordered divers to carry out harbour clearance. To check on progress he allegedly submerged in a glass diving bell lowered from a galley on long chains.

Another ancient Greek connected to the story of submarining was the mathematician Archimedes. He devised many weird and wonderful weapons in his time and during another siege of Syracuse (214 BC–212 BC) helped defend it from the Romans. He used mirrors to reflect the sun, producing a heat ray that set fire to Rome’s galleys. Archimedes also devised a huge mechanical claw to pick up warships and smash them on the surface of the sea. While he did not construct a submarine, Archimedes experienced a key moment of discovery while having a bath. Puzzling over how to please the ruler of Syracuse, King Hiero, by telling the exact weight of a new crown – and hence the purity of the gold used to make it – Archimedes noticed that when he climbed into his bath he displaced water equivalent to his own weight. This became the Principle of Buoyancy, which he expressed as: ‘Any object, wholly or partially immersed in a fluid, is buoyed up by a force equal to the weight of the fluid displaced by the object.’ Screaming ‘Eureka!’ (‘I’ve found it!’) Archimedes sprang from the tub, so excited that he ran down the street naked.

In years to come those attempting to voyage under the water would use Archimedes’ principle to design craft capable of altering their density. By making the density of such a vessel less than the surrounding water, positive buoyancy would be achieved and so it would float on the surface. By making its density more it would attain negative buoyancy, enabling the vessel to sink below the surface. How to achieve an overall density equal to the surrounding water – neutral buoyancy, enabling it to hold position submerged – vexed many an inventor over the centuries. Enabling the craft to propel itself – and mount some kind of effective weapon system, all while sustaining the life of the operators who must navigate it – would present challenges of a whole different order of magnitude. Archimedes never got to explore the war-making

possibilities offered by his Principle of Buoyancy for he did not survive the siege of Syracuse. A sword-wielding Roman soldier took exception to Archimedes ignoring him in favour of solving a mathematical problem and killed him.
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In this hand-coloured woodcut, c.1547, Greek mathematician and inventor Archimedes is depicted in his bath during the process of evolving his Principle of Buoyancy. Also seen are what appear to be spherical weights and crowns to test their comparative displacement in water. (World History Archive/TopFoto)

Waging war under the sea remained the preserve of divers for some centuries and the chosen weapon of some was ‘Greek Fire’, which was possibly naphtha and pitch mixed with other things to a secret formula. A predecessor of napalm, it could not be extinguished once exposed to water. During one European war an intrepid thirteenth-century French diver carried Greek Fire in sealed jars to destroy an enemy’s submerged stockade on the River Seine, smashing them against the timbers.

An alternative means of achieving destructive effect under the water was to simply create a hole. On 24 June 1340, during the Battle of Sluys off the Flemish shore, English and French divers used augers3 to drill below the waterline of enemy ships. They wore a type of protective helmet that looked like an upside-down kettle, with air sucked in via the spout. Soldiers aboard target vessels dropped rocks onto them to

try to halt the drilling. Rocks were also hurled at the sections of hull where holes had been created in the hope of creating an even bigger breach.

More usually in general sea warfare the objective was to take the vessel as a prize, in order to seize the cargo, but there were also those who attempted to conjure up a means of total destruction. At the end of the fifteenth century, while working for the Doge of Venice, Leonardo da Vinci made sketches for what he called ‘a ship to sink another ship’. He envisioned a submersible deterring or defeating the Turks, who it was feared intended to conquer Venice. The craft would remain invisible under the waves so it could strike with the utmost devastation. It was propelled by a hand-cranked paddle that twitched from side to side in the manner of a fish tail, though Leonardo also proposed a propeller. His undersea vessel was to have fins both on top and bottom, with small, stubby hydroplanes on either side of the hull to enable diving and ascending. For its main offensive weapon Leonardo’s submarine also had an auger to drill holes in enemy vessels.

Favouring deterrence rather than conflict, Leonardo suggested the Turks should receive a warning. If they did not surrender they would be advised that within four hours they could expect to find their fleet destroyed by mysterious means. Leonardo imagined the prospect of wielding such awesome power would impress the Venetians so much they would grant him great riches. In the end, so horrified was he at the terrible possibilities offered by his ‘ship to sink another ship’, Leonardo kept the plans secret. He feared the mercenary merchants of Venice would sell the terrible machine to the highest bidder, possibly even to the Turks.

In the sixteenth century, among those with enquiring minds attracted to the idea of actually voyaging under water was William Bourne, an English mathematician and former naval gunner. He created designs for oar-powered submersibles and, while he never actually built one, in 1578 Bourne published proposals for just such a craft. He advocated a ‘screw-operated bilge tank ballast system’,4 comprising empty tanks on each side into which water could either be permitted, in order to take the craft under, or expelled, letting air in. According to Bourne this would enable it to ‘goe under water unto the bottome, and so come up againe at your pleasure’.5 The vessel would have a tall mast hollowed

out, down which fresh air would come, its top to remain above the surface at all times.

Necessity was the mother of Bourne’s striving for invention. Spain was the superpower of the day, with massive monetary and military resources, so technological innovation was necessary to beat its brute force. The English needed to avoid fighting on equal terms with their principal enemy and a submersible would have been a very useful adjunct to more conventional warships.

In his Naval Tracts, Bourne’s old Commanding Officer, William Monson, applied himself to a means of warfare complementary to the retired gunner’s ideas. Monson believed underwater cannon fire would more effectively sink enemy vessels than pounding them above the waterline or using divers to bore holes below it. He proposed mounting a cannon in the hold of an attacking ship. Once an enemy craft had been secured snugly alongside with grappling irons, the weapon was to be fired. Monson suggested this was how great galleons could be sunk by small boats.

Drawing on Bourne’s work, in the 1620s Cornelius Drebbel, a Dutchman living in London, staged a series of public trials with a submersible craft that looked as if one rowing boat had been fixed on top of another.

It had a wooden frame covered in planking, overlaid with greased leather. There were half a dozen watertight oars with their rowlocks likewise sealed by leather, three to each side. A team of 12 oarsmen was recruited from among the hardy watermen of the River Thames, tempted by money to take the extraordinary risk. It was the third prototype that Drebbel had constructed and could supposedly carry 16 passengers, though it took a brave soul to go aboard for a ride.

During one public demonstration the banks of the Thames were packed with thousands of onlookers, eager for the vicarious thrill of seeing the mad Hollander and his crew perish. Much to everyone’s surprise, the craft dived successfully – according to contemporary accounts down to 15ft. The sweating, grunting oarsmen drove it under as Drebbel adjusted primitive hydroplanes fore and aft to angle the bows down. With the oarsmen toiling away, the inventor himself crouched between them at the fore end, urging greater effort.

Drebbel’s craft allegedly voyaged from Westminster to Greenwich and back. Throughout, its stubby conning tower poked above the water, Drebbel navigating by peering through small windows. In 1623 Drebbel

allegedly took King James I under the Thames. By instinct cautious, the King was nevertheless fascinated by science and mechanical things, so curiosity may have overcome his anxiety. The King subsequently gave Drebbel grants to live off and also, according to English State Papers, to rent workshops in which he created ‘water engines’ and ‘water mines’ and even ‘underwater explosive machines’.6
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Cornelius Drebbel, the Dutch inventor of a prototype submersible. He allegedly took the submerged craft down the Thames in the 1620s – with King James I along for the ride. (TopFoto)

The practicalities of Drebbel’s diving boat supposedly included floats attached to hoses for drawing air down. Alternatively, he may have used the fumes of strong gin to make the oarsmen so light-headed they did not mind the lack of oxygen. Another explanation is that prior to each voyage Drebbel created oxygen gas by burning potassium or sodium nitrate in large bottles, which he unstopped on recognising that the air, along with his human propulsion system, was becoming exhausted.

Apart from muscle power and inclined hydroplanes adjusted by hand, Drebbel’s submersible may also have dived using a system of pigs’ bladders stowed under the rowers’ seats. They were connected to pipes that penetrated the hull, which were unstopped to allow water

in, the increased displacement settling the boat lower in the water.

To surface, the oarsmen squeezed, or carefully stamped on, their respective pigs’ bladders, expelling the water, and then tied them off. The lightening of the craft caused it to rise, the hydroplanes arranged to drive it to the surface. Despite Drebbel’s apparent ingenuity across all manner of disciplines in science and alchemy, according to one naval historian his submersible was probably nothing more than a ‘large leather-covered barge . . . weighted until the crew was below the surface’.7 Drebbel’s craft merely had water washing over its hull rather than actually diving, the fast-flowing current of the Thames assisting the exertions of the oarsmen.

With the English naval establishment losing interest in his purported submarine vessel and explosive devices, Drebbel’s fortunes declined. He ended up as the landlord of a London alehouse and died forgotten in 1634, at the age of 62. A crater on the moon has at least been named after ‘Drebbel . . . Cornelius; Dutch inventor’,8 forming a lasting memorial in outer space to a man who dreamed of voyaging through inner space.





2 Into Perpetual Night

On the other side of the English Channel a pair of priests – Marin Mersenne and Georges Fournier – proposed an undersea man-o’-war with a streamlined hull and resembling a giant fish. This metal monster would be armed with cannons and fitted with wheels so it could crawl along the seabed. It would achieve lethal surprise by rising to the surface in the middle of enemy fleets. Unleashing devastating broadsides it would then disappear below the waves again. Mersenne freely admitted to being inspired by the work of Bourne and Drebbel. How to manoeuvre such a craft, its propulsion and other essential technical challenges were not addressed in any detail.

Enmity for Oliver Cromwell’s Commonwealth of England, which under the dictator’s guidance created a powerful and aggressive fighting

navy, would be a driver for others seeking to create underwater fighting machines. The Frenchman Louis de Son built a semi-submersible craft at Rotterdam in the early 1650s, during the first of the Anglo-Dutch Naval Wars. It boasted a clockwork motor to drive an internally mounted paddle wheel, breaking new ground by suggesting a means of propulsion other than oars. Muscle power was still needed to regularly wind the spring.

De Son’s craft attracted the intense interest of Dutch naval authorities, potentially offering an opportunity to gain the upper hand in a bitter struggle for control of sea trade with the English.

Referred to as ‘the Rotterdam ship that would kill the English under water’, able to ‘run as Swift as a bird can flye’1 it allegedly had the potential to complete a voyage to the Netherlands’ rich colonies in the East Indies within six weeks (rather than months).

De Son himself promised it would destroy 100 ships in a day: ‘No fire, no cannon ball or rocket, no storm or waves can hinder him unless God the Lord should intend to do so.’2 This wooden wonder, running with its hull awash at up to 9 knots rather than actually diving, would inflict destruction by ramming. A major flaw was the lack of a spring powerful enough to stand any chance of moving the 8ft-wide, 72ft-long vessel through the water. The Dutch had to rely on their sailing men-o’-war to beat the English.

One of the problems with marking milestones of sacrifice in maritime history, especially involving submarines, is that both the vessels and the people lost have disappeared forever below the waves.

With casualties on land there is invariably something tangible – whether it is the graves of the fallen or wreckage – to visibly mark the spot where something important and tragic happened. This is not the case with unlucky submariners and the craft that take them to their doom.

Today cross-Channel ferries, fishing boats and even nuclear-powered submarines pass to and fro over the spot where naval history claimed its first recorded submariner casualty.

John Day was an illiterate ship’s carpenter’s labourer from Norfolk well known for his love of inventing, despite lacking formal education or a profession. In early 1774 the 24-year-old Day achieved the remarkable feat of submerging to a depth of 30ft in one of the Yarmouth Broads.

He stayed down for at least six hours before emerging in perfect health from his vessel when the tide receded. Day had realised that wooden barrels could both keep water out and air in, so why not apply that logic to a sealed box inside a boat? All he needed was stones for ballast to sink and a means of releasing them to rise again. To go one better, and enhance his fame with financial gain, Day contacted gentleman gambler Christopher Blake, proposing a scheme that could make them both rich. ‘I have found out an affair by which many thousands may be won,’ Day wrote to Blake,3 who advanced him £350 for constructing a new diving boat. If it proved successful Day would receive a percentage of the bets placed with Blake.

The 50ft sloop Maria was adapted by a Plymouth shipwright to accommodate a watertight cabin in the hold alongside 10 tons of gravel and a further 20 tons of rock in special holders suspended from either side of the keel. The latter were connected by rods to levers within the cabin. These would be released from inside when it was time to surface. Day intended descending to 100ft where he would stay for 12 hours, using valves to let in water fore and aft to ensure Maria maintained balance as she slipped under. Seventy-five large, empty oak barrels strapped inside the hold for extra buoyancy would aid the subsequent ascent of Maria.

After a well-executed shallow plunge, Day was emboldened to go even deeper. By then a respectable sum of money had been wagered on his success or failure. Maria would make her next dive in 132ft of water and to pass the time while he sat on the bottom Day would repose in a hammock, the cabin illuminated by a wax taper. He had a supply of ship’s biscuits and bottled water in case he felt hungry or thirsty and a clock so he could tell when the time was right to surface.4 Day intended sending up a white indicator buoy to advise spectators ‘all is well’. Should he release a red buoy it meant he had declined into ‘indifferent health’. If they saw a black buoy he was ‘in great danger’.5

On 28 June 1774 Maria was towed out by the 32-gun frigate HMS Orpheus to a spot between Drake’s Island and Millbay but refused to go down until a further 20 tons of ballast was added. Maria took around five minutes to disappear, just astern of Orpheus, from whose quarterdeck specially invited guests watched. News of Day’s exploit – and possible death – drew hundreds of onlookers to the shores of Plymouth Sound, who waited expectantly for the appointed hour when he would surface

in Maria. Neither Day nor the Maria was ever seen again and there had been no signal buoys to indicate his status. Onlookers aboard Orpheus described how ‘a number of very large bubbles kept rising from the bottom, and the sea became covered with white froth for some yards round’.6 That could well have been the moment Day met his end. It is thought on reaching a depth of over 100ft the fledgling submariner discovered something he had hitherto been ignorant of. This was the ability of water pressure to crush a vessel, or at least rupture its hull enough for water to flood in. It would not have affected Drebbel in the comparatively shallow Thames, or indeed Day on his earlier Yarmouth Broads adventure, but it did pertain to the deepest part of Plymouth Sound.

The Dutch doctor Nikolai Falck suggested Day actually froze to death or was suffocated when a vacuum was created inside the watertight cabin. Falck concluded Day had ‘descended . . . into perpetual night!’7 No matter how exactly he met his end, he became the first of many thousands who would lose their lives in a diving vessel.

While innovators in England led the way in the conceptualisation and even practical development of submersible boats, the desire to harm the British state continued to motivate others. The Continental Europeans saw the Royal Navy as the primary target, for it increasingly dominated the oceans, ensuring Britain’s trade prospered at the expense of other nations.

Even so, the most serious threat from under the sea came from within the embrace of the Empire, for it was British American rebels seeking independence from the mother country who mounted the first serious seagoing attempt at a practical combat submersible.

One of those fighting to break away was David Bushnell, a pioneer in underwater explosive charges from Connecticut who had attended Yale University (graduating in 1775). He came to the conclusion that a gunpowder charge was more devastating if it exploded in the water, under a target vessel’s hull, rather than expending its force into air. A submersible craft was needed to ensure the charge could be placed below the waterline in a position to cause catastrophic damage.

Bushnell aimed to deliver a decisive blow to the very foundation of British power – the fleet that guaranteed troops and supplies could be conveyed to wherever trouble broke out in the colonies.


The vessel he created was named Turtle, though it more resembled a gigantic walnut than a water-dwelling reptile. The sole crewman of Turtle would be pursuing much the same task as combat divers since ancient times – using an auger to create a hole in an enemy vessel. In this case explosives, rather than well-aimed rocks, would exploit it. A clockwork-detonated charge would be attached and shatter the target vessel’s hull. A suitable time delay would ensure Turtle had enough time to get away without being sunk.

Putting together two large scooped-out pieces of oak six inches thick created the Turtle’s hull. A broad iron band bound them tightly together, with the seam sealed. The craft was 7ft long with a beam of 3ft and a draught of 6ft. Propulsion was provided by a pair of hand-cranked, two-bladed propellers, with one mounted on the vessel’s side for propulsion in the horizontal plane and the other on top for movement in the vertical. Steering came courtesy of a single rudder and Turtle was capped by a small, hinged copper conning tower with some windows so the pilot – squeezed into the space left among all the machinery – could see where he was going. He let water into a tank to submerge – increasing the density of the craft – and when surfacing used a hand pump to expel it (following Archimedes’ principle of reducing density). Ballast necessary to counter the craft’s innate buoyancy took the form of lead attached to the bottom. To ensure the pilot did not rapidly lose consciousness, carbon dioxide was evacuated from the Turtle via pipes. The sheer effort of manoeuvring while submerged would anyway use up oxygen enclosed in the Turtle very quickly, probably in a quarter of an hour.

The commander of the rebel American army, General George Washington, authorised funding and practical support for the Turtle project, with Bushnell’s brother Ezra volunteering as its pilot.

On the appointed day Ezra was poorly, so the mission fell instead to Sergeant Ezra Lee, one of several other volunteers. The target was to be HMS Eagle, a 64-gun ship of the line, which, in September 1776, flew the flag of Vice Admiral Richard Howe, commander of the North America Station.

On the night of 6 September Turtle was towed out from Manhattan into the Hudson River, with Eagle at anchor not far from where the Statue of Liberty stands today. Casting off, Sgt Lee fixed his gaze on Eagle through the portholes in the small conning tower. Remarkably,

if legend is to be believed, he managed to creep up to the man-o’-war without being spotted, despite Turtle going at no more than three miles an hour. Taking Turtle under the British warship, Lee was guided in the gloom by a primitive depth gauge utilising a cork float in a glass and a compass. Both the needle of the compass and the float were coated in bioluminescent Foxfire fungus. Unfortunately for the rebel cause, Lee failed to attach his charge, supposedly due to anti-parasite copper sheathing on Eagle’s hull. Alternatively, he may have attempted to drill into an iron plate that was part of the warship’s rudder mounting.

Or maybe none of it happened. The late Richard Compton-Hall, retired submarine captain, historian and also one-time director of the Royal Navy Submarine Museum, was a leading Turtle debunker. He suggested sentries pacing up and down Eagle’s upper decks would easily have spotted Turtle had the craft actually managed to get near the ship. It would probably have been impossible in such a strong current for Lee to hold position and keep drilling. Compton-Hall pointed out that Eagle ‘was not coppered until 1782’,8 so the idea that Lee was frustrated in that fashion does not match the facts.

Compton-Hall felt Sgt Lee was more likely to have just drifted on a strong tide past Eagle without mounting an attack.

According to Lee when Turtle emerged from under Eagle, he opened a vent to suck in some fresh air and was spotted. A small British boat gave chase but was deterred when he cast his explosive charge adrift and it exploded. As Lee didn’t talk about his Turtle exploits for four decades, his memories of what actually occurred were probably somewhat imperfect.

Whatever really happened it was enough to persuade the British to withdraw their blockading fleet to a safer distance, giving rebel New Yorkers more of a chance to bring people and supplies in and out.

After several further attempts to attack British warships failed, the sloop acting as Turtle’s mother ship was caught and sunk by a Royal Navy frigate; Bushnell’s submersible accompanied the sloop to a watery grave.

George Washington regarded both Ezra Lee’s original attack and Turtle’s later attempts as heroic failures. In 1785 he remarked: ‘I then thought, and still think, that it was an effort of genius.’9






3 Humane Torpedoes

The most ambitious of the early would-be underwater warriors was Robert Fulton, an American who did not let any of his supposed antipathy towards the British prevent him from travelling to London to seek his fortune.

When he first set foot on English soil Fulton was intent on becoming a wealthy portrait artist rather than a submarine inventor. By 1787 he was training in London with the renowned artist Benjamin West, a fellow American from Fulton’s hometown who, with his famous 1770 depiction of the heroic death of General Wolfe at Quebec, had won international renown.

Born in 1765, in Lancaster, Pennsylvania, Fulton combined an artist’s soul with a talent for engineering and explosives. Among other things he built while still very young was a paddle-powered craft for his friends to go fishing in and a rocket to launch in celebration of American Independence. Acquiring the arts of gunsmithing, as a teenager Fulton even made an airgun, was at one time apprenticed to a silversmith and became a skilled miniaturist.

Britain was in the late 1780s the centre for artistic, scientific and engineering innovation, so when fame and fortune as an artist proved elusive Fulton turned his attention to becoming a mechanical engineer. Fulton was especially interested in the potential for steam engines to propel commercial passenger ships. He also made himself into a well-respected expert on canals, their navigation and mechanical devices to take barges up steep inclines.

Travelling to France in the summer of 1797, Fulton intended staying only a few months before heading back to the United States to further explore canal engineering opportunities. He ended up spending seven years there, with success remaining elusive. His canal schemes frustrated, Fulton embarked on an ill-starred projects for rope-making, an important and lucrative industry during the age of sailing ships but not for the American, who failed to prosper. Still looking for his main chance he turned to devising a submersible attack craft.

The design drawings he revealed in Paris were well thought out and detailed. It has been speculated that he gained inspiration for his

submersible during an art expedition to the British fleet anchorage and convoy assembly point of Torbay in Devon.1 He may well have gazed at the warships that dominated and controlled world trade, pondering how weaker nations might deliver a devastating blow to liberate their commerce from such hegemony. A scientifically minded man like Fulton – blessed with the artistic skills to conjure up designs while also an engineering craftsman – just needed the vision and motivation to offer a solution.

He proposed a ‘plunging boat’ and might have received added inspiration – even technical advice – from Bushnell, for the Turtle’s inventor was in France at the same time. Following service as an officer in the Continental Army during the War of Independence, including at the siege of Yorktown in 1781, Bushnell had apparently vanished. There followed unsubstantiated stories about him being swept up in the French Revolution and possibly losing his life.

By the time Fulton reached France, Bushnell was making wild claims about new underwater craft, promising French authorities ‘a means quite as terrible as it was invisible to force the British to lift their blockade’.2 The French heard Bushnell vow that he would ‘undertake to drive the enemy from our shores’ and also ‘carry the war to the shores and ports of Great Britain, hereto inviolable’.3 For all his promises he was rebuffed. The French did not regard Bushnell’s proposals as realistic, especially with no evidence of Turtle ever having sunk a ship. It is entirely possible he and Fulton met in Paris. On hearing of Bushnell’s exploits, Fulton possibly thought he might succeed where the other man had failed.

In 1798 Fulton provided an insight into the higher purpose of his submarine project, writing that for America ‘a free ocean is particularly Important’. Unfortunately, he said, its prosperity and defence was restricted ‘owing to the Naval systems of Europe’, which Fulton labelled ‘licenced Robbery on the ocean’. He asked: ‘How then is America to prevent this?’ Fulton suggested the answer lay not in trying to build a fleet of warships to rival those of Europe but ‘by Rendering the European fleets useless’.4

He aimed for nothing less than making warfare at sea redundant, ensuring peace reigned and free trade prospered, with his ‘plunging boats’ wresting supremacy of the sea from the British. They would deploy

‘Torpedoes’ – floating explosive charges named after a type of electric ray that paralyses its prey with an electric shock.

Fulton felt the plunging boat and torpedo combination would shatter even the largest warship. Yet, when the American laid out his submarine proposals, the French were surprisingly unenthusiastic. They were possibly reluctant to finance the creation of a war vessel the British could seize – just as they had many French warships – and use against them.

Even so, a commission was formed to consider Fulton’s proposals. It raised severe concerns about a plunging boat’s effectiveness in war conditions and also about flouting internationally accepted rules of conflict that not even Revolutionary France dared break. Fulton decided he had to prove the point to make the French change their minds. Part funding submarine construction work by the creation of a grand panorama of Paris that people paid to see, Fulton also managed to persuade a Dutch backer to provide finance.

Fulton’s plunging boat was constructed at Rouen and launched on the River Seine in May 1800. With a copper skin on iron ribs, its construction drew on Fulton’s metallurgical skills and of course it was not the first vessel he’d built. It was, however, somewhat more complex than a fishing boat.

Christened Nautilus, his craft was more than 20ft in length with a beam of 6ft, had ballast tanks for diving and surfacing and was steered by horizontal rudders aft. Propelled under the water by a hand-cranked propeller at the stern – with a bow-mounted ‘horizontal propeller’5 to maintain depth – when on the surface Nautilus used sails, also boasting a primitive periscope and snorkel. Fulton staged a well-received public display at Paris, with an audience of thousands lining the banks of the Seine.

Yet, for all his apparent technical success, Fulton recognised that continuing with a private enterprise – including expensive sea trials out of Le Havre and an unsuccessful attempt to attack British ships – would be ruinous and pointless if there was no desire from the French to use Nautilus.

After much lobbying, on Napoleon’s authority 10,000 francs in credit was authorised to develop Nautilus and construct support vessels, though this was probably about 18,000 francs short of the actual cost.6


Napoleon insisted Fulton must base himself at Brest and, after sea trials, attack the British. In March 1801 Fulton transported Nautilus to the Breton naval dockyard and on 3 July staged a demonstration dive in the harbour. Taking it easy, he took the Nautilus down in stages, 5ft at a time, but declined to go deeper than 25ft. Fulton was wary of the effects of water pressure, showing he had taken heed of Day’s fatal error.

Nautilus was dived for an hour, the first time without internal illumination but on subsequent descents with candles lit. They tended to burn up the air contained within the craft, so Fulton ordered a design modification – windows.

[image: image]

A drawing of Robert Fulton’s Nautilus plunging boat, with an inset showing how its torpedo would be attached to the bottom of the target vessel. (Reproduced by permission of Mr John Wyckoff Mettler of New York and New Brunswick, New Jersey, owner of the original drawings now in the William Barclay Parsons Collection in the New York Public Library. Courtesy Naval History & Heritage Command.)

Three weeks later Fulton carried out another dive, checking his ability to read a compass through the window light and also trialling the boat’s manoeuvring capabilities. Before the month’s end he was again at sea to observe how smoothly Nautilus might switch from surface cruising to plunging.


Once dived, at around 5ft, Fulton divided duties between himself and his three crewmates. Two worked the propulsion with the third on the helm, while Fulton acted as captain. It took about seven minutes for Nautilus to cover around 500 yards. After surfacing, Fulton took her down again. He later claimed to have successfully brought the vessel around so she headed back the way she had come. Some historians have cast doubt on this, maintaining Fulton actually discovered Nautilus was uncontrollable when dived.7

According to this view attacks would have to be carried out on the surface, with Nautilus under sail and the torpedo on the end of a long spar to ensure the explosive charge made contact with an enemy vessel’s hull. Recognising the potential for this method to sink Nautilus at the same time as the target, Fulton proposed charges should be attached. This torpedo took the form of a spike with a charge on the end of it, which was to be hammered into the bottom of the enemy hull by means of a device fitted into the small conning tower. Thanks to its clockwork detonator the torpedo would only explode once Nautilus was at a safe distance. While Nautilus appeared to have sailed well, failing to actually sink a vessel undermined the case for further investment, though Fulton did manage to destroy a small craft using a torpedo shoved towards it from a rowing boat. So that he might use Nautilus for trial attacks on the British, the French agreed to give Fulton and his assistants legal cover through naval commissions. This ruse would prevent them being hanged as pirates. Fulton was made an admiral.

He wrote to French officials in September 1801 promising to create a flotilla of submarines that could be used to blockade the Thames and principal English naval dockyards.

Napoleon showed no urgency in commissioning plunging boats. He did send word for Fulton to stage a new demonstration but the impulsive American had already broken the vessel up. He told the First Consul Nautilus had sprung too many leaks and was no longer ‘further useful’.8 Fulton sold any worthwhile metal parts for their scrap value and destroyed what remained. He feared the French would seize Nautilus and manufacture their own version without any financial benefit to himself.

Napoleon declared Fulton a charlatan and things were not helped by the new Minister of Marine, an old school admiral, taking a dim view

of submarine warfare altogether. He felt it was both impractical and of dubious legality.

The Treaty of Amiens of March 1802 temporarily brought an end to warfare between Britain and France, so the plunging boat was no longer needed. Fulton went to the Netherlands and, while he still found no interest in his submarine schemes, during a three-month stay he secretly met a British emissary. No less than the Prime Minister himself, Henry Addington, had sent ‘Mr Smith’ – a fellow American Fulton knew from his earlier time in England – to Amsterdam. Such a rendezvous could not easily take place in France due to Fulton being closely watched by government agents.

The British were well aware of his proposals to sink their blockading ships including mines attached to grappling hooks. They had decided they would far rather have him on their side than working for the French but Fulton declined the terms initially offered, putting forward his own proposals: £10,000 to return and £10,000 to actually construct a plunging boat.9 Despite the risk, ‘Smith’ came to Paris in March 1804 for further discussions, which must have been a very dangerous undertaking as Britain and France were again at war. ‘Smith’ handed over several hundred pounds as an inducement along with a letter from Lord Hawkesbury, Secretary of State for Foreign Affairs. It pointed out that the British needed proof of his plunging boat’s viability before they could hand over the sums Fulton requested.

Installed in lodgings at 13 Sackville Street, Piccadilly, Fulton used the cover name Robert Francis as he had good reason to be careful. The French had indicated that if they ever captured anyone using plunging boats or torpedoes against them the penalty would be death.

Even before he left France the American had proposed a new design to the British, which was ‘vastly superior’ to Nautilus.10 It was 35ft long, capable of matching the surface speed of a fishing boat, with a crew of six, and would carry enough provisions to stay at sea for nearly three weeks. To refresh the air it would not need to show itself above the surface, replenishing oxygen via two tubes – one ejecting foul air, the other one pulling in fresh (a process taking no more than four minutes). Fulton suggested his vessel could remain submerged during the hours of daylight and surface under cover of darkness while, for attacking purposes, it would be able to carry ‘30

submarine bombs’.11 To bring it all to fruition ‘Mr Francis’ needed £7,000 and the full assistance of a British naval dockyard. Fulton also required 100 Royal Navy seamen who could swim well. Many, if not most, sailors at that time couldn’t swim a stroke, so that was not an easy thing to sort out. He requested an experienced sea officer, plus 40 tons of gunpowder for making torpedoes. To show how dedicated he was to proving the feasibility of his proposals, Fulton promised to lead attacks against the French invasion fleets assembling in Brest and Boulogne.

Addington’s administration lost office, yielding to a government led by William Pitt, and he turned out to be more interested in torpedoes than undersea craft.

While the Admiralty felt Fulton’s submarine would eventually mature into a proper vessel of war there was no time to waste, especially with Napoleon’s Army of England massing on the French coast.

The Royal Navy might dominate the high seas – successfully bottling up enemy fleets – but it had failed to get in among the growing enemy invasion flotillas. Small raiding craft of a kind that could do so were used widely in the Mediterranean but deploying them in the Channel, with its more turbulent seas and stormy prevailing weather, was problematic.

Allied with new vessels constructed specifically for the job, including catamarans of Fulton’s devising, torpedoes might offer a means to effect the required destruction. A secret agreement was drawn up and for the next two years Fulton worked for the Admiralty. It paid him £200 a month for the exclusive use of his inventions (and also a lump sum of £7,000). This was not the end of the incentives, for if Fulton’s devices managed to sink an enemy line-of-battle ship he would be rewarded with £40,000, a substantial fortune. During a breakfast meeting with Fulton, the Prime Minister conceded the potentially transformative nature of such a weapon. Pitt felt that should it be successfully introduced into service, ‘it could not fail to annihilate all military marines [navies]’.12

Fulton’s torpedoes were used in two major attacks by the British against invasion flotillas at Boulogne and Calais, launched by his catamarans and other craft. The catamarans operated as semi-submersibles, gaining a very low profile, with the crews wearing black body suits and facemasks to further reduce visibility, but none of the raids was a

success, the majority of torpedoes failing to make contact with targets, exploding in the wrong place or not detonating.

Even placing and detonating torpedoes next to a couple of small French naval vessels served only to rock them severely and shock their crews. The force of the explosions dissipated into the air, rather than shattering their hulls.

It must have enraged Fulton that had his submarine been built and deployed, the foul Channel weather would not have mattered. A submarine would have been able to escape into the relative tranquillity below the waves and more easily deliver destruction. The torpedoes could have been detonated with the whole force of a devastating explosion exerted upwards.

As it was, the threat of invasion remained suspended over Britain, so Fulton pressed on, staging a spectacular demonstration of how powerful his torpedoes could be when used properly.

On 15 October 1805 a 200-ton brig named Dorothea was deliberately blown up off Walmer Castle, the Kent coastal residence of William Pitt, just north of Dover. Torpedoes suspended on lines designed to catch anchor cables were taken underneath the craft’s hull by the prevailing tide, with mechanical timers detonating them.

Unfortunately the Prime Minister had been called away by urgent business but senior naval officers were among those on hand to see events unfold. They included a certain Captain Kingston, who was determined to remain unimpressed. Prior to the explosion Kingston told Fulton that were he aboard Dorothea having dinner in his cabin, ‘he should feel no concern for the consequence’ of the torpedoes. With some relish Fulton later related that the explosion ‘appeared to raise her [Dorothea] bodily about six feet; she separated in the middle, and the two ends went down in twenty seconds, nothing was to be seen of her except floating fragments’. This sight had a decisive effect, with even Kingston deeply shocked. Fulton noted drily: ‘Occular demonstration is the best proof for all men.’13

The full force of the explosion had been transmitted into the water under the Dorothea, a mass of which was punched upwards to wrench her apart. To some in the British naval establishment it illustrated a cowardly and cruel form of warfare they would not entertain, but to Fulton it was an ‘experiment of the most satisfactory kind’.14

The top man in the Royal Navy, First Lord of the Admiralty Earl St

Vincent, thought the Prime Minister ill-advised to pursue such methods. St Vincent told Fulton it was foolishness ‘to encourage a mode of war which they who commanded the seas did not want, and which, if successful, would deprive them of it . . .’15
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An original engraving of a portrait of Robert Fulton as painted by Benjamin West. Engraved by W. S. Leney. In the background (left) it shows the brig Dorothea being split in two by the explosion of a Fulton torpedo. (NHHC)

Ignoring such trenchant opposition, Fulton proposed that his torpedoes should be used to destroy the primary means by which the enemy intended to wrest control of the Channel from Britain – the Franco-Spanish Combined Fleet, then lurking at Cadiz. Should this powerful force escape the Mediterranean Fleet it might enable invasion troops to be conveyed safely to England. Despite the Army of England itself having already turned east – marching to war against a coalition led by the Austrians – until the Combined Fleet was destroyed the threat of invasion was not entirely lifted.

Fulton, using his cover name of ‘Francis’, wrote to Admiral Lord Nelson on 4 September 1805, while the latter was still in England prior to taking command of the Mediterranean Fleet. The American sought to persuade Britain’s greatest naval hero to back his catamarans and torpedoes, describing the latter as ‘submarine navigation carcasses’.

Fulton told Nelson: ‘. . . it is on the application of those engines I wish to see your Lordship as I am convinced you will find the explanation of them interesting. I should be extremely happy to have a few minutes conversation before you leave Town . . .’16

There is no evidence Nelson ever read the letter but Viscount Castlereagh, Secretary of State for War, wrote to him aboard Victory off Cadiz, conveying information on schemes offered by ‘Francis’.17

Nelson confessed he had ‘but little faith’ in their chances of success, though he promised ‘Francis’ would still get ‘every assistance’ were he to be sent out to try his luck with the attack craft and ‘carcasses’.

Deliverance for Britain’s invasion arrived six days after Fulton blew up the Dorothea, with Nelson’s ships decisively defeating the Combined Fleet during the Battle of Trafalgar. There was now no need for Fulton’s torpedoes and his catamarans and certainly not for a submarine. Nelson was killed saving his nation, with those final moments depicted by Fulton’s mentor, Benjamin West, in his epic The Death of Nelson, painted in 1806.

In the aftermath of Trafalgar, the British wanted to pay Fulton to suppress his inventions, provoking him to respond furiously: ‘In fact, I will do my utmost to make it a good philosophic work and give it to the world.’ He added: ‘I shall hope to succeed in my first object that of annihilating all Military Marines and giving liberty to the Seas.’

Worn out and demoralised by trying in vain to convince two major global powers that plunging boats and torpedoes offered a decisive edge, Fulton departed England aboard a packet sailing out of Falmouth in October 1806.18

By the time Britain and America went to war with each other in 1812 – over trade disputes and the Royal Navy’s habit of impressing US-born mariners into its service – Fulton was working on schemes to attack his old sponsors. In 1810 – three years after trying and failing to interest the American government in a submarine vessel – Fulton published an account of his time in England, called Torpedo War, and Submarine Explosions. This was in blatant contravention of an agreement with the Admiralty, which required him not to publish anything for 14 years.

Fulton took the risk because he was eager for the American government to invest in his inventions. This would prove his patriotism – his habit of changing sides did not endear him to some people – and

also provide funds to pursue the long-held dream of a steam-propelled commercial passenger vessel.

Fulton proposed swarms of small boats fitted with harpoon guns. The harpoon would slam into the wooden hull of an enemy warship while a length of line attached to the other end of it would jerk a torpedo into contact, hopefully followed by an explosion. Fulton maintained the Royal Navy would have no option but to retreat in the face of the harpoon boats. In that moment, so he forecast, ‘the power of the British marine is for ever lost, and with it the political influence of the nation’. Britain would find that ‘her merchant vessels could be attacked, destroyed and her trade ruined . . . England, who has usurped the dominion of ocean . . . would be the most humble supplicant for the liberty of the seas.’19

The morality of what he was proposing troubled Fulton, with some people suggesting such warfare would be inhumane. Fulton proposed his torpedoes would be no more likely to encourage inhumane behaviour than muskets might encourage highway robbery. He felt civilised society would not allow his torpedoes to be abused but did admit ‘it is
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