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				PREFACE

				In the eerie pre-dawn light of an April morning, a huge black shape rested in the waters that washed the shores of Portsmouth, New Hampshire. Clustered on that shore were scores of buildings that, less than two years before, had been the birthplace of the black mass of steel that now lay tethered to the shore by steel cables and a wooden pier.

				Before the first rays of sunlight touched down on the black submarine or the nearby buildings, a strange light began to glow deep in the bowels of the submarine. Inside the lead-lined reactor, nuclear fission—the same power that fired the sun—fired a maze of machinery inside the strange craft. Human beings—more than one hundred of them—turned valves and threw switches that seemingly brought the black shape to life. Thus the uss Thresher came alive on the morning of April 9, 1963.

				The men of the submarine’s anchor detail cast off the steel cables that tied her to shore and slowly headed down river and into the great ocean beyond. On the bridge atop the submarine’s sail structure a young officer carefully surveyed the ship he commanded. He listened with confidence to the sounds of the men working inside his ship and the sounds of water rushing by the ship’s hull.

				The ship was the most advanced attack nuclear submarine ever built. Her sonar could probe out enemy submarines at greater distances than ever before. The new torpedo-missile weapon system planned for her would kill enemy submarines faster and at greater distances than ever before. The Thresher herself was ultra-silent when operating in the depths, making her relatively immune to enemy detection devices. And the Thresher, by operating in depths far beyond the reach of most enemy weapons, would be shrouded in a mantle of immunity. Nine months in the Portsmouth Naval Shipyard had tuned up the Thresher, eliminating what “bugs” had been found in her design and construction.

				On April 9 the Thresher made a successful dive to relatively shallow depths in the waters off New England. She then headed out to deep water for a dive to her maximum operating or test depth. On the morning of April 10 she slowly descended. Some forty times before she had gone down to such a depth and returned safely.

				This time the Thresher did not return to the surface.

				The Thresher—and the 129 men in her—died on the morning of April 10. It was the worst submarine disaster to that time. In the ensuing decades no fewer than six additional nuclear submarines would be lost at sea, one American, the uss Scorpion, and five Soviet-Russian. But the Thresher would remain the most tragic sinking in number of men killed, and she would have the dubious distinction of being the first nuclear submarine to be lost.

				This book is the story of the Thresher, her beginning, her short career, and her death. It is the story of a magnificent submarine, an outstanding crew, and the worst submarine disaster in history.

				The description of what went on inside the Thresher during her final hours is drawn together from men who were intimately familiar with the Thresher and men who earlier sailed in her. Indeed, the commanding officer who took the Thresher down on her first dive to test depth—and halted the dive because of the possibility that the Thresher was diving to disaster—has been kind enough to help me with this project. He and the others who contributed to this book are listed in the acknowledgments.

				Submarines are known by many terms—some flattering, some not so. Traditionally they are called “boats.” In the nuclear age their size and cost almost dictates that they be properly labeled “ships.” The terms are used interchangeably by submariners and I use them here as they were spoken and written.

				—NORMAN POLMAR
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				CHAPTER 1 

				THE THRESHER 

				From her very beginning the Thresher was to have had a special place in naval history. In the nuclear-missile age, the    missile-firing submarine was the most deadly weapon system in existence. The missile-firing, nuclear-propelled submarine, steaming slowly in the depths of the ocean, was seemingly invulnerable to almost all methods of detection and destruction. As nuclear submarine technology advanced in the late 1950s, it soon became apparent that the best way to kill such a craft was with another nuclear-propelled submarine. 

				Thus, in the 1960’s the leading maritime nations—the United States, Great Britain, France, and the Soviet Union—began building fleets of missile-firing submarines. And, to protect their own cities and military installations from the devastation of enemy missile submarines, each nation began building a fleet of hunter-killer submarines.

				In the United States Navy, the “ultimate” hunter-killer submarine was the Thresher. Sixty years of submarine technology, the experience of two world wars, and the knowledge obtained by leading the world in nuclear power development went into the Thresher’s design.

				The Navy’s top submariners and engineers planned the Thresher. She would combine within a single, high-speed hull the most advanced sonar in existence to detect enemy submarines; special silencing features that would make her very hard to find; advanced weapons that could strike out and destroy an enemy submarine many miles away; high submerged speed that could quickly bring her within striking range of enemy submarines; and the ability to operate at depths deeper than any previous submarine could go. This last feature would be of particular importance: The deeper submarines can dive, the more difficult they are to detect and destroy; the faster submarines can go, the more important it is for them to have more “maneuvering room” to take full advantage of their speed and agility with a margin of safety. And there are indications that at very deep depths there are underwater “sound channels” that may greatly increase the range of sonar in deep-diving submarines. Because the enemy would also try to build deep-diving submarines, the deeper a hunter-killer submarine could operate, the more chance of success she would have against advanced enemy undersea craft.

				To make the Thresher able to withstand the intense pressure at deeper depths the Navy could either increase the thickness of her hull or use a stronger steel. Using thicker steel would be difficult because of problems in making reliable welds in the thicker metal. For the Thresher the Navy decided to use stronger steel—the so-called HY-80 steel which could withstand the pressure of 80,000 pounds per square inch before it would start pulling apart. With a submarine hull built for deeper operation the Navy would get a bonus with the Thresher. Because of her hull strength, in shallow waters she would be able to withstand greater shocks from enemy weapons.

				The decision to go deep was controversial. Captain Donald Kern, head of preliminary design in the Bureau of Ships, later recalled the views of Admiral Hyman G. Rickover, head of the Navy’s nuclear propulsion program: “He wanted no part of the deep diving. He thought we were wasting our time and that this was foolish going to the deeper depth, and he fought that tooth and nail, too. I had knock-down, drag-out battles with him on that.” 

				While the Thresher was under construction, the following exchange occurred between Admiral Rickover and Representative George Mahon, a member of the House Appropriations Committee: 

				Mahon. Are you over-designing these ships? I am talking now mostly about submarines. Are you putting on refinements that are really not necessary? You spoke of the Thresher diving to a very great depth. 

				Rickover. Yes, sir. 

				Mahon. How deep are you going? 

				Rickover. The World War II submarines were designed for [400] feet. Right after World War II we developed the present [750]-foot submarines. Now we are going to [1,300] feet. The reason is that the deeper a ship goes, the less it is possible to detect it. It can take advantage of various thermal layers in the ocean. It also is less susceptible to damage by various types of depth charges and other anti-submarine devices. The greater depth gives it greater invisibility, greater invulnerability. We would like to go deeper if we could, but a point comes where existing hull steel may not be able safely to withstand the greater pressure. . . . However, there is considerable military advantage, Mr. Mahon, to be able to go deeper; it is somewhat analogous to having airplanes which can fly higher

				Although not specifically designed for high speed, the Thresher would be able to move as fast underwater as any other U.S. submarine except for the near-contemporary Skipjack-class nuclear submarines. But speed would be of secondary importance to the Thresher. Her primary assignment would be to cruise slowly—hence silently—off enemy ports or in narrow waterways to catch and kill enemy submarines en route to attack friendly shipping or cities. Alternatively, if she could be initially guided to an enemy submarine by an “external” source, the Thresher could hopefully trail the hostile craft, collecting intelligence on the submarine or standing ready to attack. While designed primarily to hunt and kill enemy submarines, the Thresher would also be able to attack surface warships and merchantmen, a mission of submarines since they were first conceived.

				Like her nuclear-propelled predecessors, the Thresher was designed to spend most of her time operating in the depths of the seas. Thus she was designed with a modified spindle, or cigar-shaped hull, that is most efficient underwater, derived from the U.S. experimental submarine Albacore. At one point it was proposed to delete the superstructure or “sail” from the Thresher, a radical departure from traditional submarine designs. However, a small sail structure was provided, albeit as small as possible to reduce the craft’s underwater “drag.” This would make her faster and quieter. To give her the smallest sail area possible the Thresher would not have a mast fitted with the intelligence collection antennas found in contemporary submarines, and certain other equipment was deleted.

				Mounted on each side of the Thresher’s sail would be her diving planes. These small, wing-like devices, coupled with stern diving planes, would guide the submarine up and down through the water. On most earlier submarines the forward diving planes are found at the bow. Mounting them on the Thresher’s sail would move the turbulence they created as far as possible from the submarine’s bow sonar, thus reducing acoustic interference to the craft’s all-important “ears.” 

				Internally the Thresher would also be an unusual submarine. Other submarines—with the lone exception of the contemporary nuclear-propelled Tullibee—had their sonar equipment fitted where space could be found. On the drawing boards the submarine’s torpedo tubes, torpedoes, controls, machinery, and living accommodations were usually carefully laid out. Then the sonar was fitted in. Not so with the Thresher, which would be designed around her sonar equipment. This new sonar system or “suit” would be in her bow, traditional location of a submarine’s torpedo tubes. The bow position was the most advantageous, for it placed the sonar as far as possible from the noise-interference of the craft’s machinery and propeller. The Thresher’s sonar would be the most advanced submarine listening device yet built. The first such set—designated AN/BQQ-2—was fitted in the nuclear submarine Tullibee. It could detect the sounds made by other submarines at greater distances than any previous submarine sonar. 

				The Thresher’s four torpedo tubes would be farther back in her hull, angled out, two to each side, at ten degrees from the centerline. They would be able to fire conventional anti-shipping or anti-submarine torpedoes (including wire-guided torpedoes) and the Mk 45 ASTOR (Anti-Submarine Torpedo), a wire-guided weapon that carried a nuclear warhead. Later the Thresher would be fitted with the SUBROC (Submarine Rocket), a weapon launched from a torpedo tube like a conventional torpedo, but then streak up to the surface, leave the water in a ballistic trajectory, and then plunge back into the water several miles from the Thresher. After reentering the water, SUBROC’s nuclear warhead would detonate. Including weapons in the four torpedo tubes, the Thresher would carry about 25 weapons—torpedoes, SUBROCs, and tube-launched sea mines. 

				To drive the Thresher through the depths she would have an S5W nuclear reactor. This was already the workhorse of the United States nuclear submarine fleet and was used in Britain’s first nuclear submarine, HMS Dreadnought. The S5W reactors powered the Thresher’s predecessors of the Skipjack class and all 41 U.S. Polaris missile submarines. The reactor would produce steam that would turn a turbine to drive the submarine’s single propeller. Nuclear power also would provide virtually limitless fresh water, long considered a luxury in non-nuclear submarines, as well as air conditioning, vital for the mass of electronic equipment in the craft as well as for crew comfort. For emergency use—and to provide electricity in port when the atomic plant would be shut down—the Thresher would also have a small diesel-electric power plant. 

				Nine officers and 95 enlisted men would normally operate the Thresher—some 20 more than were found in U.S. submarines in World War II, but still some 30 fewer men than the number needed to operate a Polaris missile submarine. 

				Even the construction of the Thresher would be unusual. The lead ships for all earlier classes of United States nuclear submarines, the Nautilus, Seawolf, Skate, Skipjack, Tullibee, and George Washington, were built at the commercial Electric Board yard in Groton, Connecticut. The Thresher would be built in the government-operated Portsmouth Naval Shipyard, located on Kittery Island in Maine. 

				The first hull sections of the Thresher—her keel laying—were put in place on the building way at Portsmouth on May 28, 1958. Slowly she took shape. From her blunt bow to her propeller-tipped stern the Thresher would measure 278 feet, 6 inches. Her almost circular hull would be 31 feet, 8 inches at its widest point. The Thresher was shorter and fatter than her World War II ancestors because of her Albacore hull design. This would give her a greater “volume” and hence more displacement—just over 3,500 tons on the surface compared to just under 1,600 tons for World War II submarines. 

				With emphasis being given to the Polaris missile submarine program from the late 1950s onward, construction of the Thresher lagged slightly, and she was on the building ways for almost two years. (A prototype Polaris submarine built at the same time was on the ways only 14 months.) 

				The Thresher was launched on July 9, 1960, with Mrs. Mary B. Warder smashing the traditional bottle of champagne against the submarine. In doing so she formally named the steel hull Thresher. The submarine’s name honored a World War II-era undersea craft that had been a top scorer against Japanese merchantmen in the Pacific. She in turn had been named for the long-tailed Thresher shark. As Mrs. Warder, wife of Rear Admiral Frederick B. Warder, a veteran submariner, christened her, the black hull that was now the Thresher began to slide into the waters of the Piscataqua River. Because of her size and design, the Thresher slid into the water bow first, the first U.S. submarine to be launched in that fashion. The last U.S. warships to be launched bow first were scout cruisers built some 40 years earlier. 

				The Thresher’s first “cruise” was brief, for, as she became completely waterborne, special chains and lines slowed her to a stop. Then tug boats eased her to a nearby dock. There workers swarmed over her. More than a year’s work still remained to be done before the Thresher would be ready for sea. 

				Since she was not yet a commissioned unit of the fleet, the Thresher officially had no commanding officer. But for all intents and purposes she already had her “skipper”: Commander Dean L. Axene, who held orders as her “prospective” commanding officer. Born in 1923, Commander Axene entered the Naval Academy in the summer of 1941 while the United States was still officially at peace. As major battles of World War II were raging, he completed the accelerated three-year course at Annapolis. Although slight of build, he played junior varsity football all three years in school. After graduation in 1944 he was ordered to one month of indoctrination as a naval aviation observer. 

				But young Axene did not want to fly. He wanted to go into submarines. After attending submarine school at New London, Connecticut, he was ordered to Pearl Harbor and the submarine Parche. He made two war patrols into Japanese waters in the Parche before the war ended. 

				After the war, Axene studied electrical engineering at the Massachusetts Institute of Technology, saw service on submarine staffs, and aboard the submarines Tiru and Sea Robin. When Axene joined the Sea Robin as executive officer in June 1952, he met an ambitious junior officer then serving aboard the submarine. He was John Wesley Harvey. 

				From the uss Sea Robin, both Axene and Harvey were ordered, at different times, to be interviewed by the irascible Rear Admiral Hyman G. Rickover, head of the Navy’s nuclear propulsion program. With Rickover’s acquiescence, the two officers entered his training program. First Axene was ordered to the Atomic Energy Commission’s Bettis Laboratory in Pittsburgh, Pennsylvania. There, and in Arco, Idaho, Axene studied nuclear propulsion. At Arco a portion of a submarine’s hull had been built in a large, 385,000-gallon water tank, and inside the hull a full-size nuclear power plant, similar to that which would go to sea in a submarine, was assembled. The nuclear plant, which started up for the first time in March 1953, was used as both an engineering development model and to train naval personnel. 

				On September 30, 1954, Axene stood on the deck of the pioneer nuclear-propelled submarine Nautilus when she was placed in commission. The Nautilus was the world’s first “vehicle” to be propelled by nuclear energy. Axene served as executive officer of the Nautilus until August, 1955. Just before he left the Nautilus, Axene welcomed aboard the submarine’s new reactor officer, John Wesley (Wes) Harvey. 

				From the Nautilus, Axene went on to his first command, the diesel-electric submarine Croaker. After the Croaker he became director of the nuclear department at the Navy’s submarine school in New London, and then began preparation for command of the Thresher. 

				In April 1961, the Thresher was ready for sea. For almost a year Commander Axene had watched the Thresher being completed. He watched her being put together and knew her well. He was satisfied with his ship and on April 30 he took her to sea for her initial cruise. In addition to her regular crew, the Thresher had some 40 “riders” on board. Led by Vice Admiral Rickover, the passengers included officials and technicians from the Bureau of Ships in Washington, the Portsmouth Naval Shipyard, civilian firms with special equipment in the Thresher, and the submarine force staffs. 

				Once clear of the coast, but still over the continental shelf where the water is less than 600 feet deep, the Thresher made her first dive—a shallow one to check the submarine’s trim and submerged control. Then she made a deeper dive in the same area. During these test dives the submarine rescue ship Skylark stood by on the surface to serve as a communications link and render assistance if the submarine encountered any difficulties. Since everything was normal, Commander Axene decided to undertake the deep-water dive scheduled for the next morning. The Thresher ran east during the night, heading for the deeper waters beyond the continental shelf. 

				Early on the 31st the Thresher began submerging into the depths. On the surface the rescue ship stood by, providing the Thresher with navigation checks. But should the Thresher run into trouble in the deep waters beyond the continental shelf there was no way of helping her. Slowly the Thresher went deeper and deeper, crewmen carefully checking instruments and equipment as she did so. All seemed to be going well. Then—although she was nowhere near her designed test depth of 1,300 feet—the submarine’s instruments gave indications that the Thresher was approaching the limit of the pressure her hull could withstand. The submarine technicians on the Thresher were confident that the instruments, especially installed for the first deep dive, were incorrect and that everything was all right. 

				Axene would take no chances. Axene, who bore sole responsibility for the $45 million submarine and all of the lives in
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