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THE JOB
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A torpedo tube in the Los Angeles class fast attack submarine USS Jefferson City, a boat based at Ballast Point, San Diego, California.

DEEP IN THE SEA THERE IS NO MOTION, no sound, save that put there by the insane humors of man. The slow, smooth stirring of the deep ocean currents, the high-frequency snapping or popping of ocean life, even the occasional snort of a porpoise are all in low key, subdued, responsive to the primordial quietness of the deep. Of life there is, of course, plenty, and of death too, for neither is strange to the ocean. But even life and death, though violent, make little or no noise in the deep sea.

—from Run Silent, Run Deep by Commander Edward L. Beach

For the 40+ years of the Cold War, American and British attack submarines were tasked with a primary role of intelligence gathering, a vital addition to their basic anti-submarine chore. Being stealthy, silent and quick, these boats were tailor-made for keeping an eye and an ear on Soviet submarine activity, missile test exercises, shipyard and harbor installations. For the most part, they operated in complete secrecy, using some of the most advanced and sophisticated methods of information collection available. They tracked and kept tabs on the comings and goings of the enormous Soviet ballistic missile submarines to learn all they could about them, an effort of such importance to the United States and Britain that it was afforded highest priority by their navies.

Pay attention to your enemies, for they are the first to discover your mistakes.

—Antisthenes

Admiral Mark Stanhope, Royal Navy, has commanded both conventional and nuclear-powered submarines, as well as the aircraft carrier HMS Illustrious, during his distinguished naval career. “It was openly expressed, if not ever in any detail. The purpose of the attack submarine was to try and find the Soviet ballistic missile submarines. They were a key element in the nuclear balance. Additionally, its purpose was to sanitize the water that our own boats were in, making sure that we were keeping our ballistic missile-firing submarines clear of Soviet intruders. That area of engagement extended throughout the northern Atlantic, a long, long way north.

“In the latter part of the 1980s, the Soviets were bastioning their submarines in the north. If they brought them south, into the Norwegian Sea, or further south, they knew that the chances of counter-detection were high, so they bastioned them further north, which caused us to go further north, looking for them.

“The job was to go and locate Soviet submarines. Therefore, the assumption is that we found them, and that’s a good assumption. And once we found them, then the point was to remain in contact for as long as we could and, of course, in so doing we gained a lot of experience about how to do the job. We also gathered a lot of information about how they did their business. We would come home and tell people how they did the business, so the next one to go out went with that information.

“There was also the developing role of defence of the fleet by means of anti-submarine warfare. Submarines are the best finders of other submarines. However, communications was a problem. If we found another submarine, was it enemy or one of ours? We had to find out. Eventually, communications got better. Satellite communications were a great breakthrough, so our engagement in fleet work was improving and increasing towards the end of the 1980s before the Berlin Wall came down.

“The intelligence-gathering role has been fundamental in the mission of submarines ever since we managed to make them work. They can go places where they can’t be detected, where they can raise masts above the water, where they can give early warning of activities that might only be available through other clandestine means.

“What’s changed? The Russians still have nuclear submarines at sea, although it’s fair to say not as often. We still need to be able to counter these; we still need to be able to provide anti-submarine warfare defence to fleet, but the concern now [in 2002] is less about nuclear submarine attack and more about conventional submarine attack. We are going through the mechanisms of learning about littoral or shallow water warfare, which is far more threatening to us now than the deep water challenges that we had before, when we had a horde of Soviet submarines coming down to meet us. If we put a fleet into shallow water, the potential presence of other conventional submarines is of increasing concern to us. It’s much more difficult to find a submarine in ‘brown water’ as we call it, where it’s shallow and there is much more noise and where there are a lot more places for one to hide.

“We still are engaged in the principle of keeping our own submarines safe, so the ballistic missile threat is still important. It’s important to provide the necessary protection to our ballistic missile capability, both in the U.S. and the UK, and that’s done by our SSNs, our nuclear-powered attack submarines. It’s important that we don’t lose the skills to be able to deal with the Russian nuclear submarines, both their ballistic missile-firing subs and their SSNs. Some of their SSNs are extremely capable and still do venture wide and far, and we want to make sure we keep tabs on those if we can. And, of course, a submarine’s ability to act in the provision of early warning is still a part of our business.

“In the future, I can’t see us going back to the conventional submarine world. I think we will have to stick with the nuclear submarine or its derivative.We are desperately keen to see something other than nuclear power being able to produce the same capability. Fuel cells, a new technology that’s being developed, is heading that way but is not available yet, so we have decided to build the next generation of SSNs, the Astute class, to keep us in the business. There is another non-military but domestic pressure. If we stop building nuclear submarines, we lose the ability to do so. Without another order to follow on from the last of the T-boats [Trafalgar class], Barrow-in-Furness, which is our only submarine builder, would have had to pay off labour and lose all its design and development staff. Therefore, part of the decision taken to build the Astute class was in order to keep the building program going, albeit at a low cost level, so as to maintain the structure we’ve got in Barrow. The balance is a fine one, but that’s what we’re doing at the moment. There are enormous financial pressures to restrict the program, but the government recognizes that if we want to stay a number one capable navy, we’ve got to keep building these submarines. So, I think the near future is good, but the Americans and everybody are looking hard to find what’s over the horizon. Nuclear submarines are a problem. What do you do when you get rid of them? Getting rid of them is, environmentally, a very hot potato and, as yet, unresolved. All of our paid-off nuclear submarines, Dreadnought, Warspite, Valiant, Courageous, Conqueror, Churchill, and shortly the Swiftsure, are just sitting alongside in various harbors—most of them in Plymouth, some of them in Rosyth. The nuclear cores have been taken out and the really nasty bits are at Sellafield, but the reactor compartments themselves are radioactive and will be for many thousands of years. So yes, I do think there is a future in the Royal Navy for submarines, but it’s always going to be a challenge.”
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SSBN-730, the USS Henry M. Jackson, an Ohio class ballistic missile submarine of the U.S. Navy in commission since 1984.
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If injury has to be done to a man it should be so severe that his vengeance need not be feared.

—Niccolo Machiavelli

In the years since the collapse of the Soviet Union, and the at-least-partial thawing of Cold War attitudes, these fast attack vessels have become multi-mission oriented. The intelligence-gathering emphasis has shifted to tactical reconnaissance. Change has been the name of the game, the most fundamental being the adjustment from a strict posture of global deterrence, to the support of American and British national interests in regional conflicts and crises. The anti-submarine orientation against nuclear submarines has shifted to take full advantage of the current attack sub’s multi-mission capability and her arsenal of Mk 48 torpedoes, Tomahawk land-attack cruise missiles and other weapons.

The submarine forces have had to adapt from a blue water emphasis to a littoral (shallow water) one and learn how to work even more effectively with other naval elements such as Amphibious Ready Groups, Special Warfare and Special Operating Forces like the U.S. Navy SEALS (Sea-Air-Land teams) and, in the U.S. Navy, in support of Aircraft Carrier Battle Groups.

The mission of the Royal Navy’s fleet of attack submarines includes anti-ship and anti-submarine roles in addition to the support of land operations with Tomahawk (TLAM) missiles capable of striking targets up to 1,000 miles from the launch point. Her four Vanguard class submarines, with their Trident missiles, are the custodian of Britain’s independent strategic nuclear deterrent. Assigned to NATO, the Vanguards, like the U.S. Ohio class ballistic missile subs, are invulnerable while at sea.
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A Trafalgar class nuclear-powered fast attack submarine of the British Royal Navy, HMS Turbulent, S87 was commissioned in 1984 and decommissioned in 2012.

The American submarine force includes attack, ballistic missile, and auxiliary submarines, submarine tenders, floating submarine drydocks, deep-submergence vehicles, and submarine rescue vessels. For the U.S. submarine force, the primary roles are: Peacetime Engagement, Special Operations, Surveillance and Intelligence, Sea Denial, Precision Strike, Battle Group Operations, and Deterrence.

PEACETIME ENGAGEMENT: While the United States and Britain are both at peace early in the twenty-first century, the potential for regional crises and terrorism erupting into wider armed conflict remains. U.S. Navy submarines visibly represent American interests in specific regions, and are present, though invisible, in other areas where their detection must be avoided. With their great endurance and high transit speeds, these nuclear vessels are ideally suited for rapid deployment to trouble spots. They can operate with a high degree of visibility, as in their frequent port visits, or with no disclosure of their presence whatsoever. They can land small groups of special operations forces or do electronic surveillance for intelligence gathering. They can also operate in support of aircraft carrier battle groups and surface task forces, with other submarines or independently.

SPECIAL OPERATIONS: The Sea-Air-Land teams of the U.S. Navy (Seals) can be transported to their missions, which are often behind enemy lines, by submarine in a covert way that is not possible by fixed-wing aircraft, helicopter, parachute, or surface craft. The Seals can then engage in reconnaissance, sabotage, search and rescue, diversionary attacks, communications and the monitoring of enemy movements, as well as other high-risk operations. The fast, stealthy attack submarine is effective in supporting Special Warfare Team operations including combat swimmer attacks, reconnaissance and surveillance, beach feasibility studies, hydrographic surveys, and surf observation in support of amphibious landing operations.

Some U.S. Navy submarines are specially designed to carry SWT swimmers and their equipment. They are fitted with Dry Dock Shelter (DDS) chambers which house swimmer delivery vehicles (SDV). The DDS is fitted aft of the submarine’s sail structure and is connected to the deck over the after hatch, allowing free passage between the sub and the DDS while the sub is submerged and approaching the objective area. The sub is still submerged when it reaches the delivery point, and the Seals can then emerge from the DDS and ascend to the surface with their rubber rafts and equipment. Alternatively, they can travel aboard the SDVs entirely under water to their objective landing area. Such Seal teams are made up of two officers and fourteen enlisted men. Additional Seals are carried in the submarine for assistance in mission planning and equipment handling.
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The Royal Navy nuclear attack submarine HMS Turbulent entering the harbor at Portsmouth, England.

SURVEILLANCE AND INTELLIGENCE: The secret of the nuclear submarine’s intelligence gathering and surveillance success is its ability to go into an area to watch, listen, and collect information without being detected. While aircraft and satellites are also used for surveillance, their results can often be negated by cloud cover, weather conditions and target location. Their capability for observing underwater activity is also limited. Submarines, however, are again ideally suited for such work and have been doing it very well throughout the Cold War years.

SEA DENIAL: Nuclear fast attack submarines can effectively deny enemy surface ships and submarines access to certain sea areas. In Sea Denial operations fast attack submarines can conduct general warfare against a major maritime power, or blockade an enemy port. In a war of attrition situation, these subs can destroy much of the enemy’s naval or merchant fleet, as U.S. Navy submarines did to Imperial Japanese Navy and merchant ships in World War II. A more recent and very impressive example is the 1982 sinking of the Argentine cruiser General Belgrano by the British nuclear-powered submarine HMS Conqueror, S48, during the Falklands War. The threat demonstrated by this British submarine action served to deter the Argentinian surface fleet from further sorties in the conflict.

The key American weapon for attacking enemy surface ships and submarines is the Mk 48 torpedo, especially in the improved Advanced Capability (ADCAP) version. The Mk 48 is a long-range, heavyweight weapon with a large conventional high-explosive warhead and an advanced guidance system that lets it engage high-speed, maneuvering target vessels effectively. The ADCAP version has a reduced vulnerability to enemy counter-measures, and a shorter warm-up and reactivation time. The torpedo’s engine runs on a liquid monopropellant fuel. As the weapon leaves the submarine launch tube, a thin wire spins out from it, linking the torpedo electronically with the sub, enabling a crewman to initially guide the torpedo toward its target. This helps the weapon avoid decoys and jamming devices deployed by the target vessel. In the final attack phase, the wire is severed and the passive/active sonar of the torpedo takes over to guide it to the target.
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An Allied freighter suffers a torpedo attack in World War Two; right: A World War One U.S. Navy recruiting poster.

Able to engage enemy surface ships at ranges beyond that of the Mk 48, the Tomahawk anti-ship missile can be launched while the submarine is completely submerged. Once launched, the guidance system of this “fire and forget” weapon takes over. Tomahawks can be carried instead of torpedoes and can be launched from the torpedo tubes, but about half of the U.S. Navy Los Angeles class submarines are fitted with twelve vertical tubes for launching the land-attack and anti-ship missiles. The fast attack subs also carry mines for use in denying sea areas, harbors and narrow sea passages to enemy ships and submarines.

PRECISION STRIKE: Tomahawk cruise missiles give British and American attack submarines the capability to make precision, long-range conventional warhead strikes against shore targets. The advantages they afford include flexibility, clandestine, non-provocative presence, no necessity for air superiority and no possibility of suffering lost aircraft or airmen. The missile is designed to fly at high subsonic speed and extremely low altitude over an evasive route to its target, directed by a mission-tailored guidance system. The Tomahawk Block III missiles incorporate a Global Positioning System (GPS) receiver for improved reliability and time-of-arrival control to allow the coordination of strikes with those by other missiles and aircraft.

The opening strikes of the Gulf War on the night of 16 January 1991 were delivered by U.S. Navy Tomahawk cruise missiles which arrived over the heavily defended Baghdad as U.S. Air Force F-117 stealth attack aircraft bore in with their laser-guided smart-bombs. In that conflict, U.S. Navy surface warships and attack submarines fired a total of 288 Tomahawk land attack missiles.
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BATTLE GROUP OPERATIONS: Attack submarines are fully integrated into U.S. Navy carrier battle group operations, with two submarines normally assigned to each battle group. They participate with the battle group in all pre-deployment training and exercises. Where the battleship was once the capital ship of the U.S. fleet, signifying the nation’s power wherever it went, that power projection is now the responsibility of the super aircraft carrier with her battle group. Her mere presence in a region can deter troublemakers from carrying out their aggressive plans, or deal with them forcefully if they choose hostility over prudence.
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Crew mambers of the USS Michigan, SSGN -727 Ohio class nuclear submarine. This is the Chief of the Boat in 2000.
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The Weapons Systems Officer of the Michigan.
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The navigation table of the USS Michigan in Bangor, Washington.
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At the control room panel in the USS Michigan.
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Cooking aboard the Michigan in 2000.
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A crewman of the nuclear attack sub USS Jefferson City.
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At work aboard HMS Turbulent.

The carrier battle group exists to protect the carrier in hostile environments and to assist her in a variety of actions against enemy surface ships, submarines, coastal defenses, aircraft and inland targets. The battle group is made up of cruisers, destroyers, frigates and submarines.

An enemy submarine armed with anti-ship cruise missiles poses the greatest threat to the U.S. aircraft carrier and the U.S. fast attack submarine provides the best defense against that other sub. The Russian ultra-quiet Oscar class SSGN (anti-ship missile firer) submarine was designed specifically to be an aircraft carrier hunter-killer and is armed with twenty-four SS-N-19 Shipwreck heavy anti-ship missiles in addition to an array of torpedoes. The Oscar is seen by many western naval experts as the most powerful attack submarine in the world, and a formidable challenge for the Los Angeles class 6881 attack sub.

The two SSN attack submarines assigned to a carrier battle group may range well out from the carrier and the surface ships of the group. Like a pair of German Shepherd dogs protecting their master as he walks along a forest trail, they move out and operate in anti-submarine warfare kill zones where they alone are permitted to roam and shoot, if necessary, thus avoiding possible friendly-fire encounters.

DETERRENCE: Former Chairman of the U.S. Joint Chiefs of Staff, U.S. Army General Colin Powell said in an address to submariners on the completion of the 3,000th deterrent patrol by American submarines in April 1992, “No one, but no one, has done more to prevent conflict. No one has made a greater sacrifice for the cause of peace, than you. You stand tall among all our heroes of the Cold War.”

At the end of the Cold War, in late 1991, the SSBN ballistic missile submarines of the U.S. Navy carried 45 percent of the nearly 12,000 nuclear warheads in America’s strategic offensive forces; land-based intercontinental ballistic missiles carried 20 percent and land-based bombers the remaining 35 percent.

The Ohio class missile submarines of the U.S. Pacific Fleet, based at Bangor, Washington, near Seattle, carry the Trident I (C-4) Submarine Launched Ballistic Missile (SLBM) first deployed in 1979. It is a three-stage solid-fuel missile that is powered only in the initial phases of flight. With the exhaustion of the third stage power, the missile follows a ballistic trajectory to its target. The Trident I technology and capability represents a quantum leap over the earlier Polaris and Poseidon ballistic missiles. Costing $13,000,000 each, the Trident I weighs 71,000 pounds and has a range of 4,000 nautical miles. The latest version of the Trident, the D-5, has greatly increased accuracy and an improved payload. It became operational in 1990 and is deployed on the SSBNs based at the King’s Bay, Georgia, facility. The missile assembly buildings at the Strategic Weapons Facility Pacific (SWFPAC), U.S. Pacific Fleet, Bangor, Washington base are to be reconfigured to handle the newer Trident II (D-5) missile.

When British or American Trident submarines go to sea they “find a hole to hide in” and the rest of the world understands that, with their deployment, annihilation awaits any state, rogue or otherwise, that is foolish enough to threaten the safety of the nations they represent.

Deterrence remains fundamental in U.S. and British defense strategies and nuclear missile submarines continue to be the principal component of the defense mix. The Trident submarine forces will continue to carry the largest share of responsibility for the strategic nuclear deterrence strategies of the U.S. and Britain in the new century.

“There’s trouble in Russia, so they called us. We’re going over there and bringing the most lethal killing machine ever devised. We’re capable of launching more firepower than has ever been released in the history of war—for one purpose alone—to keep our country safe. We constitute the front line, and the last line of defense. I expect and demand your very best. Anything less, you should have joined the Air Force. This might be our Commander-in-Chief’s Navy, but this is my boat, and all I ask is that you keep up with me, and if you can’t, that strange sensation you’ll be feeling in the seat of your pants will be my boot in your ass.”

—Captain Frank Ramsey, addressing the crew of the USS Alabama in the film Crimson Tide

It cannot be denied that submariners of any nation are brave and skillful men; and that they are accustomed to continue to exercise their skill in conditions of acute danger, which is perhaps the bravest thing of all. But what they actually do, what constitutes their life work—killing by stealth, without warning and without quarter—is evil as well as skillful …

—Nicolas Monsarrat, from his foreword to U-Boat 977 by Heinz Schaeffer
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Riding atop the sail or fairwater on the conning tower of the USS Jefferson City fast attack nuclear sub in the Pacific off San Diego. There is room for just three personnel in the space.
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The American nuclear missile submarine USS Alabama near her Bangor, Washington, base.


THE VEHICLE
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THE IDEA WAS SIMPLE. THE REALIZATION was not.

In 1578, an English innkeeper named William Bourne proposed a type of military ship which could submerge to avoid an enemy vessel. While adept at pulling a pint, Bourne was also a scientist, mathematician, inventor and naval theorist, and his daring concept was published in a series of articles called Inventions or Devices. Very necessary for all Generalles and Captains, or Leaders of men, as wel by Sea as by Land. “It is possible to make a Ship or Boate that may goe under the water unto the bottome, and so to come up again at your pleasure.” Bourne believed intensely in the potential of his boat for the exploration of the sea bottom. His imagination and foresight enabled him to predict a system whereby such a craft would descend and rise by filling and emptying ballast tanks along its sides. It was the first recorded proposal for a submarine, but Bourne lacked the resources to develop his idea.

In Bourne’s time, scientists and inventors knew very little about the physical properties of the seas, the strange currents and variations in density between salt water and fresh. But subsequent generations were to gradually solve the problem of developing such a submersible. It had to be able to submerge by counteracting its buoyancy. It had to be watertight and have some means of propulsion, and provision of fresh air had to be made for the crew.

Man has always been intrigued by the submarine world. According to legend, Alexander the Great’s fascination with it led him in 332 BC to go under water in a sort of glass case or globe that was covered with asses’ skins. He entered it through a door that could be shut tight with chains and a ring, and is said to have taken food with him and two friends for company. His pioneering undersea adventure has been portrayed in various works of art across the years.

In the fifteenth century, Leonardo da Vinci, artist, inventor, musician, engineer, scientist and designer, talked about having devised a kind of military diving system, but he kept the details to himself “on account of the evil nature of men who practice assassination at the bottom of the sea.”

One who did advance the practice of naval “assassination” was Frederico Gianibelli, an Italian military engineer. The Spanish siege of Antwerp, circa 1585, provided Gianibelli with an opportunity to test his belief in the potential of maritime explosives and break the siege. He set out to destroy a half-mile-long Spanish-built bridge which spanned the Scheldt River, by placing 7,000 pounds of gun powder in the hold of a small ship. He then covered the explosives with a six-foot layer of flat stones and, on top of that, a thick layer of cannon balls and rubble. The detonation of Gianibelli’s exploding ship beneath the bridge left a 200-foot gap in the structure and nearly 800 dead Spaniards. Gianibelli referred to his device as a “floating marine volcano.” The Spanish called it “the hell-burner of Antwerp.”

Amongst the manuscripts in the British Museum there is a quaint picture of a kind of submarine barrel in which is sitting a crowned monarch. The barrel appears to have been transparent, and with the King, believed to be Alexander the Great, is shown a cockerel, and an animal which might conceivably be a cat; suspended from the roof of the submarine are three lamps with floating wicks. Above is a boat containing several people and the Queen, who appears to be holding a rope which is attached to the interior of the barrel.

—from The Romance of The Submarine by G. Gibbard Jackson

In Rostock, Germany, a teacher named Pegelius made drawings of futuristic mechanical inventions in 1604. One of them was a submarine, but nothing came of his design. It was the Dutch physicist / inventor Cornelius Van Drebbel who first made actual submersible boats using William Bourne’s design (which had not provided for a means of propulsion). He built three vessels of different sizes in 1620. They were covered in leather to make them as watertight as possible and were propelled by oars fitted through holes cut along the sides. Though based on Bourne’s idea, Drebbel’s boats did not employ ballast tanks, but relied on heavy weights to aid the efforts of the oarsmen in forcing the craft under the surface of the water. A friend of Drebbel, Constantyn Huygens, wrote in 1631: “ … it is not hard to imagine what would be the usefulness of this bold invention in time of war, if in this manner (a thing which I have repeatedly heard Drebbel assert) enemy ships lying safely at anchor could be secretly attacked and sunk unexpectedly by means of a battering ram—an instrument of which hideous use is made now-a-days in the capturing of gates and towns.” Another prophetic view was offered with the publication in 1648 of an article by the Bishop of Chester, John Wilkins. Appearing in his treatise Mathematical Magick: of the Wonders That May Be Performed by Mechanical Geometry, the article was called “Concerning the Possibility of Framing an Ark for Submarine Navigation.” He wrote: “Let there be several leather bags of several bigness … and strong to keep out the water … answerable to these, let there be divers windows, or open places in the frame of the ship, round the sides of which one end of these bags may be fixed, the other end coming within the ship being to open and shut like a purse.” Wilkins continued: “… a man may thus go to any coast in the world without being discovered or prevented in his journey … It may be of very great advantage against a navy of enemies, who by this means may be undermined in the water and blown up.”

Drebbel served as “inventor” in the court of England’s James I and, in the pursuit of his interest in submersibles, is believed to have been the first to discover oxygen, which he referred to as “the quintessence in air that was necessary for life.” His great achievement came in 1623 when he built what is generally acknowledged as history’s first working submarine vessel. Reports of the time stated that his boat travelled down the Thames submerged at a depth of approximately fifteen feet, from Westminster Bridge to Greenwich. A later report appeared in 1645 in the Chronicle of Alkmaar, which was Drebbel’s hometown in Holland: “… Drebbel built a ship which could be rowed and navigated under water from Westminster to Greenwich, the distance of two Dutch miles, even five or six miles, or as far as one pleased. In this boat a person could see under the surface of the water and without candlelight, as much as he needed to read in the bible or any other book.” As Drebbel’s patron, James I may well have witnessed one of the inventor’s submarine boat demonstrations, but whether or not he ever went along for an underwater ride has always been a matter of historical speculation.

Drebbel’s submarine-related work took an especially interesting turn when he concentrated on the problem of “freshening the air” inside the boat. Chemist Robert Boyle had a serious interest in Drebbel’s work and in 1662 wrote of it: “Drebbel conceived, that it is not the whole body of the air, but a certain quintessence, or spiritous part of it that makes it fit for respiration; which being spent, the grosser body, or Carcasse of the Air, if I may so call it, is unable to cherish the vital flame residing in the heart. Besides the mechanical contrivance of his vessel, he had a chymical liquor, which he accounted the chief secret of his submarine navigation. For when from time to time he perceived that the finer and purer part of the air was consumed or over-clogged by the respiration and steames of those that went with his ship, he would, by unstopping a vessel full of this liquor, speedily restore to the troubled air such a proportion of the vital parts, as would make it again for a good while fit for respiration.”
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Submarine-related pulp fiction of the 1930s.

Cornelius Van Drebbel continued his work in the areas of submersible vehicles and maritime explosives after the death of James I in 1625 and in the following year was retained by the British to build a submarine and undersea weapons that they could use in their war of the time against the French. French Catholics had put the coastal town of La Rochelle, which was to become famous in World War II as one of the five principal submarine bases constructed and operated by the Germans in Brittany, under siege that the British were bent on breaking. Their Master of Ordnance directed Drebbel to produce “divers water mines, water petards and two boats to conduct them underwater.” The order for boates was later amended to “water engines.” Drebbel did as he was bid, but the British commander at La Rochelle was evidently unimpressed with the results, or at least failed to employ them against the French. Drebbel got the blame and was dismissed by the British government, his contract cancelled. He died in 1633, but members of his family persisted in efforts to promote his ideas. No less a figure than Samuel Pepys, in 1661 Secretary of the Admiralty, was persuaded by them to give due consideration to Drebbel’s “engine to blow up ships.” Oliver Cromwell had promised Drebbel’s heirs a very substantial sum for “the invention to sink ships,” but Cromwell died before making the formal agreement.

“… He went into the middle of the River Dart, entered his boat by himself, in sight of hundreds of spectators, sunk his boat himself, and tarry’d three quarters of an hour at the bottom; and then, by extending it with his screws, he rais’d it to the surface again without any assistance. He said, that tho’, at last, the air began to be thick, he could bear it very well.”

—Samuel Ley, 17 July 1749, describing a demonstration of the diving boat of carpenter Nathaniel Symons of Devon, England

Science is nothing but developed perception, interpreted intent, common sense rounded out, and minutely articulated.

—from The Life of Reason by George Santayana

An Italian priest, Giovanni Alfonso Borelli, is credited with having first described, in 1680, the way in which fish controlled their depth through the use of a bladder. He then suggested a method by which a submarine’s depth could be managed by employing goatskin bladders, a “ballast-bag system,” which could be squeezed empty using levers. The method was subsequently tried in other submarines in the years after Drebbel and Borelli. Several inventors took up the challenge to work on various kinds of submarines and diving bells, none of them of any particular consequence, though their trial-and-error efforts undoubtedly contributed to the slow but steady progress in the field.

In the late 1600s, Denis Papin was working on his own submarine ideas as a laboratory assistant to Christian Huygens, the son of Cornelius Van Drebbel’s old friend, Constantyn. He later worked with Robert Boyle; both Huygens and Boyle being among Drebbel’s greatest admirers. Papin was experimenting with a diving bell and wrote of it in a paper titled How To Preserve a Flame Under Water, which attracted the interest of Prince Charles, Landgrave of Hesse, who assigned Papin the task of developing and perfecting one of Drebbel’s submarine schemes as a workable war machine. He produced two boats, the first being a reinforced metal box accommodating one operator. It contained a pump to increase internal air pressure, a barometer to measure depth, and detachable ballast. When underwater, the craft was propelled by oars and on the surface it would utilize a folding mast and sail. For military purposes the box contained holes through which the operator could “touch enemy vessels and ruin them in sundry ways.” Papin’s second effort was a bit larger and made of wood. It was operated by a two-man crew, one of whom was to lie in a six-foot-long copper cylinder that protruded from the front of the vessel. He could sight enemy ships through a viewing port and “touch” them after inserting his arms through the cylinder into watertight sleeves. Papin believed that he had solved the main problems associated with underwater submarine operation by 1696 and prepared to demonstrate his creations to the Landgrave. The Prince showed considerable enthusiasm when Papin told him about the progress he had made, but was preoccupied with other matters of the day. Denis Papin’s craft were tested but never perfected.

The first recorded submarine disaster occurred in 1774. J. Day, a wagonmaker in Norfolk, England, had constructed a submersible boat on the Norfolk Broads and successfully tested it to a depth of thirty feet. He used a detachable ballast system of large stones suspended from the outer hull by ring bolts, and could release the stones from inside the craft. His accomplishments caught the attention of a gambler who persuaded Day that they could make money taking bets on how long Day could remain underwater in his craft. Investors enabled the pair to purchase a sloop to serve as a tender for the submersible, and in the summer they went to Plymouth Sound where a further shallow descent was made. Encouraged by this latest success, the pair accepted a bet that Day could not achieve a successful dive in deeper water. What Day evidently did not understand or allow for were the changes in buoyancy, density and pressure that his craft would encounter at the 132-foot depth it was to reach. The submersible undoubtedly collapsed or imploded in the pressure, killing Day. Witnesses attempted to raise the boat in the belief that Day might have survived by finding trapped air in the vessel, but the attempt failed.
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