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  WHEN HELBERG ARRIVED IN BRITAIN, EXPERTS IN LONDON WERE STILL assessing the damage done to the Vemork plant by the successful Gunner-side raid. Basing their estimates on the fact that it takes over a year for the whole electrolytic process, starting with ordinary water and ending with heavy water, to go through its various stages, they decided that heavy-water production had been set back about two years. Not only had the high-concentration cells in the last and most time-consuming stage of the process been destroyed, but also the high-concentration heavy water itself had escaped down the drains. The Germans could repair the damage and rebuild the high-concentration cells, but until those cells were filled again, drop by drop, with water from preceding stages in the process, there would be no high-concentration heavy water.


  The Germans, though, worked day and night on the problem and on July 8, 1943, five months after the Gunnerside raid, Einar Skinnarland, who had set up a radio station powered by a makeshift water wheel up on Hardanger Plateau, reported to London that Vemork was expected “to reach full production of heavy water again from August 15th, 1943" The Germans had accomplished this, Skinnarland explained in another message, by bringing some of the heavy water they had already taken from the plant back from Germany and filling the emptied heavy-water installations with it so that the whole process in all its stages could be started again. On August 3, 1943, he reported that “partial production of the 99.5% heavy-water concentrate started in June” and that “the output has now reached 4.5 kilos [about 10 pounds] per day.”


  During this period, there were exchanges between London and Skinnarland about “sabotaging the production by adding small amounts of vegetable oil to the distillation vats.” London requested that this be tried without endangering the security of the contacts inside the plant.


  On August 9, Skinnarland reported that “the daily production at times had been reduced to 1.5 kilos [about 3 pounds] as a result of adding oil to the distillation vats.”


  These sabotage efforts did not, however, satisfy General Leslie Groves, in Washington, especially after he learned that shipments of heavy water from Vemork to Germany were now being made under very heavy guard. That these shipments were irreducibly small only added to Groves’s determination to have them stopped altogether. What better evidence was there that the Germans were close to solving their uranium problem than the protection they were giving every pound of heavy water extracted from the Vemork plant?


  “After some discussion of launching another commando raid—a full-scale one this time,” Groves wrote in Now It Can Be Told, “General Marshall, at my behest, proposed to [Field Marshal] Sir John Dill [of the Combined Policy Committee set up to supervise the joint efforts of the United States, the united Kingdom, and Canada] that, instead, the plant be made a first priority bombing objective.”


  From the start, Tronstad and Wilson had been vehemently opposed to an air bombardment of the Vemork plant, but this time neither of them nor the Norwegian government in exile was consulted. It was decided by the Combined Chiefs of Staff, “after careful consideration,” according to the British account as recorded in Norsk-Hydro, published in Oslo in 1955, “that the objective was better suited to bombing that to sabotage. The British Government [has] received information from sources worthy of confidence to the effect that the Germans [have] strengthened their security to the point where it would be impossible to carry out sabotage operations…. In future they would have no success at all.”


  In view of the brilliant precision-bombing record established by the United States Army Air Force’s daylight bombers in different war theaters, the Combined Chiefs chose the U.S.’s Eighth Air Force in Britain, under the command of General Ira C. Eaker, to execute the operation. After studying maps of the gorge cut by the Måne River, the mountains rising like walls on each side, and the snug, cliffside location of the plant, Eaker expressed no great confidence that the target could be destroyed by bombing. But by then, November 1943, America had made such advances toward constructing an atomic bomb that Groves wanted at all costs to prevent the Germans from making one first. In the end, the urgency, stakes, and logistics involved made a bombing attempt the inevitable choice.


  When the bombers climbed into the air over Britain in the pre-dawn hours on November 16, the weather was bad, with cloud banks as low as 500 feet and as high as 10,000 feet, serious icing conditions, and high turbulence. There were 460 aircraft altogether, Flying Fortresses and Liberators of the VIII Bomber Command, and they were all heavily loaded with the extra fuel needed for the return trip. To diffuse any possible retaliation by German fighters, it was to be a three-pronged attack. Two divisions were to attack targets near Stavanger and Oslo respectively. The third division, under the command of Major John M. Bennett, would concentrate on Vemork.


  One by one, in rapid succession, they took off and climbed into the clouds and darkness, where they stacked up in circling layers, at predetermined altitudes, until they formed groups and squadrons for the flight across the North Sea. The Vemork plant was to be attacked between 11:30 A.M. and noon, when most of the workers would be at lunch, and the forecast for southern Norway during that time span called for clear skies, with clouds closing in shortly thereafter.


  It was daylight when the third division, in standard box formations, headed out over the North Sea at 14,000 feet. German fighters were expected, but none were encountered. In fact, the flight across the sea was so uneventful that they reached the Norwegian coast, between Kristiansand and Stavanger, eighteen minutes ahead of time. Major Bennett, reluctant to strike the plant before the workers left for lunch, ordered the whole formation to turn back and circle over the sea for eighteen minutes. It was one of those command decisions that can haunt a man for years after a war is over. For when the Flying Fortresses turned and approached the Norwegian coast again, they were met by intense antiaircraft fire from alerted enemy defenses. One bomber was set afire, and another, forced out of its formation pattern with a blasted engine, started homeward. Ten men were seen parachuting from the flaming bomber into the sea as Bennett, in the command plane, led the way over a puzzling network of mountains, valleys, woods, and fjords toward the target.


  The most precise navigation was required, and at 11:30 A.M. the bombardiers in the lead formation had the Vemork plant in their Norden sights. From the altitude of over two miles, the first pattern of bombs started downward. During the next thirty-three minutes, over 700 500-pound bombs fell in the deep valley where Norsk Hydro made its precious heavy water. They fell toward a target suddenly obscured by the emission of turbid smoke from the smoke generators erected by the Germans after the Gunnerside raid. This smoke made it difficult, if not impossible, to concentrate the attack on vital installations. The bombs fell everywhere, one scoring a direct hit on a newly built air-raid shelter; sixteen Norwegians were killed.


  Four bombs struck the power plant, but they caused remarkably little damage to the machinery. Five houses and four troops huts were destroyed, and three others houses damages. The penstocks were hit by three bombs, and the sluices on top of the mountain were struck by two. Only the automatic closing of the sluice gates prevented a flood disaster for those caught on the ledge of rock on which the plant stood. They were more than caught; they were completely cut off, for a direct hit collapsed the suspension bridge over the gorge, while another tore up the railroad tracks leading from the plant along the shelf of rock into Rjukan.


  The prime target, the electrolysis plant where the heavy water was produced, received two hits. The four top floors were damaged, but the machinery was scarcely harmed, and, down in the basement, the heavy-water installations were not even touched.


  Owing to an unfortunate error, fifteen of the bombers mistook the nitrate plant at Rjukan for the electrolysis plant at Vemork. They dropped over a hundred 250-pound bombs there, destroying the packing plant, the central workshop, and the installations for the concentration of acid. Water, gas, ammonia, and steam pipes were cut, sprinkler systems knocked out, and electrical wires destroyed. When workmen rushed to repair the broken ammonia pipes, the noxious fumes grew so strong that the charcoal and chemical filters in their gas masks proved to be useless. They had to use oxygen masks and keep going back for refills until the pipes were sealed.


  Since the valley where Rjukan stands is only 300 yards wide, with the nitrate plant on one side and the town on the other, it was a miracle that no bombs fell on the town itself. Altogether, twenty-two people were killed during the Vemork-Rjukan air attack, including one man, on skis several miles away in the mountains, who was struck by splinters from a stray bomb dropped by one of the homebound aircraft.


  In London, the Norwegian government in exile, informed of the reaction in Norway to the killing and the destruction, issued a strong protest to the British and American governments against the saturation air attack, which “was carried out without any advance notice being given to the Norwegian government … and seems out of all proportion to the objective sought.”


  The protest went on to say that “the Norwegian military authorities have always done everything possible to furnish the Allies with the most detailed and precise information on factories and installations in Norway, as well as information as to what use they were being put to by the enemy for war purposes.” Referring to the Gunnerside operation and others like it, the protest said that the Norwegian military authorities “have on several occasions taken action to put factories and other industrial installations in Norway out of working order if their production was necessary to the enemy’s war effort…. If the aim of this bombing was to stop the production … of heavy water, better results could have been achieved by specialized methods of attack than by over-all bombing of the factories….”


  But if the bombing destroyed neither the rebuilt high-concentration cells in the basement of the electrolysis building, nor the heavy water they contained, it did, in a roundabout way, achieve its objective. The Germans came to the realization that any attempt to resume production of heavy water at Vemork would be met by internal sabotage, another air bombardment, or another commando raid. They were convinced that the plant, the town, and the surrounding mountains were infested with undercover agents and commandos, even though not a single participant in the Gunnerside raid had been caught. As for another air bombardment, the Germans knew they did not have the fighter planes in southern Norway to intercept a powerful armada of Flying Fortresses. The only solution, from the German point of view, was to ship all of Vemork’s heavy water, in all its different concentrations, to the relative safety of the German Reich.


  It did not take long for Einar Skinnarland, who had taken over all radio duties on Hardanger Plateau following Knut Haugland’s departure for Oslo, to be informed of these plans. His brother Torstein’s brother-in-law, Gunnar Syverstad, made the heavy-water determinations in the plant’s lab. Syverstad got in touch with Skinnarland, who in turn, by means of his radio station powered by a makeshift water wheel, made contact with London.


  “It is of the utmost importance,” London emphasized after hearing the news that the entire stock of heavy water was to be shipped to Germany, “to try to get all the different concentrates contaminated with oil without leaving evidence traceable to the source. This will seriously affect any start-up of production in Germany.”


  It was London’s primary aim to prevent any of the heavy water, whether of high or low concentration, and whether contaminated or not, from reaching Germany. The contamination idea was merely a stopgap measure in the event an attempt to destroy the entire shipment of heavy water failed.


  On February 3, Skinnarland reported that most of the low concentrates had been contaminated and that they were being transferred to barrels inside the plant in preparation for shipment to Germany. “Regarding preventing transport to Germany,” he went on in the same message, “I do not at this time have details on the timing, nor is the mode of transport definite.”


  It was at about this time that Vemork’s transport engineer, Kjell Nielsen, joined the conspiracy to prevent the Germans from carrying out their plan. He would know about any shipment of heavy water from the plant, since he would be making the arrangements for it. And he was an absolutely loyal Norwegian who could be trusted.


  Recalling the first clandestine meeting he attended, Nielsen said, “One evening in the beginning of February, 1944, I was visiting some friends near the plant when the doorbell rang, and my host said somebody wanted to see me. Outside I met a fellow I had never seen before, but he asked me to come with him and meet someone whose identity had to be kept secret.”


  Nielsen walked cautiously around a dark corner of the house with this man, who was Rolf Sörlie, one of Claus Helberg’s contacts before the Gun-nerside operation. Sörlie had earlier left his job at the Vemork plant and joined Einar Skinnarland and Knut Haukelid in the mountains. The “someone whose identity had to be kept secret” was none other than Haukelid, who since the Gunnerside operation had spent a full year in the open wastes of Hardanger Plateau. After he and Arne Kjelstrup had eluded the German troops searching the plateau the year before, Kjelstrup, ill and emaciated, had been ordered back to Britain. Haukelid, living a life of extreme deprivation and hardship, had carried on alone in trying to establish Milorg, the Military Organization of Resistance, in Telemark, to be ready for the eventual takeover of the country from the Germans.


  “Haukelid was awful to look at,” Nielsen remembers, “with a dense beard, and marked by the tough life in the mountains. The other fellow was Rolf Sör-lie, who was called ‘Finn.’ They wanted to talk to me about some information they’d received about German plans to take away the remaining stock of heavy water from Vemork.”


  Since the first exchange between Skinnarland and London about the shipment of heavy water, there had been a continuous series of communications: from Syverstad to Skinnarland to London and back from London to Skinnarland; from Skinnarland to Haukelid and Sörlie; and now from Haukelid and Sörlie to Kjell Nielsen. Even if the Germans had succeeded in cutting off or intercepting one step in the series, the information would have continued flowing. More and more Norwegians were enlisting in the underground movement, some by quitting their jobs and forming brigades in the mountains, others by not seeing what they were not supposed to see or by remaining silent when silence was called for. The Germans knew the movement was attracting new recruits and gathering momentum, but they could do no more about it than they could limit the number of raindrops that fell on Rjukan when it rained.


  “I offered my host some kind of explanation and left with Haukelid and Sörlie,” Nielsen said. “The three of us went down the road to my room, situated on the first floor of a small building opposite the main guesthouse belonging to the company. There was an open staircase, with heaps of snow around the bottom steps. The place was well suited for secret meetings.”


  Haukelid and Sörlie wanted to know all the facts. Was it true that a transport was planned? How much heavy water was there? Would it be possible to destroy the lot? Nielsen confirmed that the remaining heavy water was being put in drums for shipment to Germany. The drums, marked “potash lye,” were to be placed on railway cars at Vemork and taken by rail along the mountainside to Rjukan, and then to the rail-ferry at Mael. There they were to be put aboard the ferry, on the railway cars, and taken across Lake Tinn to Tinnoset at the far end, where they were to continue by rail to Heröya for transport by ship to Germany, probably Hamburg. A definite date for the shipment had not been decided.


  “I remember well, we agreed to recommend ‘no action’ to London,” Nielsen said. “I claimed it would probably be very difficult for the Germans to extract concentrated heavy water from these uneven concentrations. I said they could hardly have the equipment to do this. Another strong argument was the probability of rather serious reprisals from the Germans against the people at Rjukan. We agreed to meet again in my room two days later, when Haukelid and Finn had got an answer from London.”


  Skinnarland radioed London on February 16, relaying the doubts expressed at the meeting in Nielsen’s room about whether destroying the heavy water would be worth the resulting reprisals. The reply from London came that same day:


  “Case considered. Very urgent that heavy water be destroyed. Hope this can be done without too serious consequences. Send our best wishes for good luck in the work. Greetings.”


  It now became evident that a third man would be needed for the operation. Only Haukelid and Skinnarland had been trained to work with explosives, and Skinnarland had to be kept free for radio communication. So while Haukelid put Sörlie through a quick course in how to handle the plastic explosives they planned to use, Skinnarland tried by means of the underground grapevine to find a third man Almost immediately he was given the name of a Rjukan resident who had shown exceptional courage fighting the Germans in April of 1940. The man worked as a surveyor, Skinnarland was told, so he had a Schein, pass, that allowed him to travel almost anywhere in the area.


  “we were in desperate need of a third man for the sabotage,” Sörlie said later, “and suddenly Skinnarland came across the man who was one hundred percent right for the job. His name was Knut Lier-Hansen, a tough young fellow who did not know what nerves meant. Seldom have I seen anyone become so enthusiastic at the prospect of being involved in an action that night be dangerous. And with his connections in the most unlikely places, he became of great help to us the last days. Amongst other things, he provided the car we were to use.”


  They held secret meetings in various places rather than in the same place each time, and only those who were needed at any given meeting attended that meeting. Nielsen did not necessarily know about meetings that Lier-Hansen attended, nor did Lier-Hansen and Syverstad know about meetings to which they were not invited. Only Haukelid and Sörlie attended every meeting, and when everyone was present, only limited areas of discussion were touched upon. Lier-Hansen did not know at first, for example, what the plan was except that it was dangerous. It was only after he became a bona-fide member of the group that the objective of the sabotage was openly discussed.


  There were four possible ways of achieving that objective. First, they could attempt to break into the plant and destroy the heavy water before the drums were loaded on the railway cars. But after the successful Gunnerside raid, the Germans had bricked up all the doors and windows on the ground and first floors. To enter the building now it was necessary to report to a guard on the ground level, then go up a staircase to the second floor and report to another guard standing by a steel door behind which other guards were stationed. Fifty heavily armed commandos might have succeeded in storming the building and destroying the heavy water inside, but three men would almost certainly be killed before they so much as reached the staircase leading to the second floor. If by some miracle they did succeed in getting inside the building, each drum of heavy water would have to be destroyed separately, and there were thirty-nine of them.


  A second possibility was to blow up the heavy-water train while it was en route along the mountain ledge between Vemork and Rjukan. Norsk Hydro’s dynamite shack, containing over two tons of dynamite, lay just alongside this two-and-a-half-mile stretch of track. If they could blow up the dynamite shack while the train was passing, the train would be blown off the ledge into the gorge below, the drums would burst open, and the heavy water would flow harmlessly onto the icy surface of the Måne River.


  This seemed the simplest and surest plan, but there were disadvantages. For one thing, there was already one German soldier guarding the dynamite shack, and not even Kjell Nielsen, the plant’s transportation engineer, could predict what security measures the Germans would take along the track once the shipment of heavy water started. If the Germans sent a scout train, for example, the resulting explosion would be meaningless and only make the Germans that much warier. An even greater drawback was the great loss of life such a derailment would entail, because it had become daily routine, since the destruction of the suspension bridge across the gorge, for Vemork’s workers to use the railway to get to and from Rjukan. The Germans, if only to preclude any local sabotage attempt, would undoubtedly load the drums of heavy water onto one of these “workers” trains.


  The third idea—to destroy the train with explosives after it had crossed Lake Tin and was en route from Tinnoset to Heröya—presented even greater disadvantages insofar as the endangering of Norwegian lives was concerned. That route was much used by civilians throughout the year, and if the train’s cargo included tanks of ammonia, as it usually did, probably no one would survive.


  The prospects looked so dim that they discussed possibly recommending to London that the ship carrying the heavy water to Germany be sunk in the North Sea, by either submarine or aircraft. It was during this discussion that their imaginations turned back to that part of the journey where the rail-ferry would be crossing Lake Tinn. This led to a fourth plan, and the one they finally adopted—to sink the rail-ferry before it reached Tinnoset, at the far end. Lake Tinn’s deepest point was almost a quarter of a mile. If they could place a charge below the ferry’s water line, a charge that would explode while the ferry was crossing that point, the cargo would never be salvaged.


  But, as with the rejected plans, there was the question of the loss of innocent lives. The ferry would go down with all aboard, including her Norwegian crew and passengers. No one, no matter how young, old, or important, could be warned on boarding the ferry, much less forewarned the day before. Everything must appear normal and routine right up to the moment the ferry reached the deepest part of the lake and the plastic charge exploded. The lake at that point was little more than a mile wide, so the explosion would have to have sufficient force to sink the ferry rapidly, before the crew had a chance to save lives—and the drums of heavy water, too—by beaching her.


  This understandable reluctance to kill innocent Norwegians led to a message from Skinnarland to London in which official authorization was requested:


  “We consider safest solution is to sink the ferry by civil sabotage on Tinnsjo [Lake Tinn] with all heavy-water barrels aboard. Can we be authorized to do this? Only other possibility is complete demolition by explosives of the entire train for example near Svelgfoss. We must expect reprisals in connection with action. Answer soonest.”


  The next day London wired back:


  “Approve sinking of the ferry with heavy-water cargo in deep water, preferably between Hesleviken and Digerud. If bottom valves are opened, this must be combined with an explosion to indicate limpet attack from the outside. The engines must be put out of operation so the ferry cannot continue to shallow water. The sinking must not fail, because the attack methods will then become known. Leave behind British uniform items if possible at suitable place. Good luck.”


  After another meeting, at which Nielsen was able to provide the exact date and time (Sunday morning, February 20) of the heavy-water transport, Haukelid wasted no time in going directly to the ferry dock at Mael, dressed as a workman, to reconnoiter the target. There were three ferries plying Lake Tinn in 1944; by checking the timetables he learned that an old, screw-driven ferry, the Hydro, whose skipper was Captain Erling Sorensen, would be the one leaving Mael early on Sunday, February 20. He waited for the Hydro to pull into Mael, then boarded her as a passenger for the trip to Tinnoset, at the far end of the long, narrow lake. Checking his watch, he noted that it took the ferry about half an hour after leaving the dock at Mael to reach the really deep water, and that for a full twenty minutes after that she churned through water as deep as 1,300 feet. Thus if the charge could be detonated forty-five minutes after she left the dock at Mael, there would be just enough leeway for either a ten-minute delay in sailing or for an unusually speedy trip.


  They already had the necessary explosives—the same adhesive, puttylike plastic that Rönneberg and Strömsheim had used on the high-concentration cells—but they could not use ordinary fuses this time, because the time delay was too long. They needed electric detonators, and an absolutely reliable timing device.


  Using alarm clocks was Sörlie’s idea,” Lier-Hansen said later. “Old-fashioned, but he knew what he was talking about.”


  Sörlie had a friend, a retired Norsk Hydro inspector, John Dieseth, whose hobby was repairing old clocks and watches. Dieseth had a handicraft shop in town, with a little workshop, strewn with bits of metal, wire, springs, and the insides of old clocks, just above the shop on the first flow. When Sörlie visited him one night and explained the situation, Dieseth donated one of his own alarm clocks to the sabotage plan; Sörlie obtained the second from another friend in town. They made an odd couple, Dieseth in his late sixties, Sörlie in his early twenties, but they were both dedicated resistance men, closely linked by the pride they shared in the way Rjukan had opposed the German invasion in 1940.


  The next night, Haukelid and Sörlie, using Dieseth’s workshop as a base, prepared the plastic explosives while Dieseth worked on the two alarm clocks. It was Haukelid’s plan to place the charge in the bows of the ferry, in accordance with London’s instructions that she be prevented from moving to shallow water before sinking. If the explosion in the bows blew a hole in her metal skin, the stern would rise above the surface as forward compartments became flooded. Once the bows went under, the railway cars on deck, loaded with drums of heavy water, would roll forward with the tilt of the ferry and tumble into the lake. The drums would sink almost as fast as the railway cars themselves, since the heavy water was heavier than ordinary water. Moreover, even if the ferry’s engines continued operating, the power they generated would be useless with the propeller and rudder out of the water.


  To accomplish this, the hole would have to be big enough to start the ferry sinking almost immediately. Enough water would have to rush in to pull the stem down and send the stern up. But how big was big enough? They thought of the huge penstocks that feed the turbines at Vemork. Each one, with a diameter of a little over five feet, carries tons of water every minute down from the mountains, enough to sink any ship. Should they make the hole the same size—about five feet across? Haukelid calculated, using figures he had obtained on the Hydro’s tonnage and water displacement, and decided to make the hole a little smaller, to give the passengers a fighting chance to jump overboard and swim to shore.


  Working together, Haukelid and Sörlie kneaded nineteen pounds of plastic explosive into a sausage twelve feet long—enough to make a hole about four feet across—and wrapped it in burlap for easier handling. They would insert the electric generators at the last minute, when they set the alarm clocks and wired everything together.


  Meanwhile, Dieseth had removed the bell, but not the bell hammer, from each of the two alarm clocks. After determining the exact range and location of the hammer’s swing, he attached, in place of the bell, an electric insulator from an old telephone receiver, a small piece of Bakelite, in the middle of which he affixed a metal contact with a wire running from it. When everything was correctly wired and the clocks were set, the bell hammer, once the “alarm” began to ring, should strike the metal contact, complete the electric circuit, and start the current flowing. This would immediately activate the percussion caps in the electric detonators, which in turn would set off the sausage-shaped bomb. Dieseth used four flashlight batteries to power the entire mechanism, and soldered the terminals to be certain the wires would not come loose.


  Before dawn, Haukelid and Sörlie left the workshop with the equipment and climbed back up to their hut on the mountain ridge above the town. It took them three hours, as usual, and they were both ready for bed when they arrived. To be absolutely sure the alarm clocks were reliable, they wired an electric detonator to each one and laid the detonators on some planks of wood. After setting the clocks to go off when it was time for them to get up that evening, they went to sleep.


  Six hours later they sprang to their feet and grabbed guns at the sound of rifle fire—two sharp cracks in rapid succession. Sörlie pointed his Sten gun out the window, fully expecting to see German troops, while Haukelid stepped to the door with a Tommy gun cocked and ready. Suddenly they looked at each other, lowered their guns, and shook their heads in amusement. The two detonators had gone off on schedule, their percussion caps sounding almost exactly like rifle shots in the cold dry air. Old Dieseth had done his job well; the timing devices worked perfectly.


  There was still the question of what each man involved in the sabotage would do if all went well and the ferry did indeed sink when and where it was supposed to. Knowing how effective the Gestapo was in obtaining information, they all wanted to avoid being questioned afterward. Gunnar Syverstad’s plan was to leave the Vemork plant altogether and, like Rolf Sörlie, join the underground. Knut Lier-Hansen said that, barring some mishap, he would return to his surveyor’s job on the Monday following the sabotage as though nothing had happened. Knut Haukelid, who deserved some civilized living after all he had been through, was to escape to Sweden and await further orders. Kjell Nielsen, the plant’s transport engineer, was in perhaps the most precarious position, since he would naturally be pinpointed as the man who knew all about the shipment of heavy water from the plant. He, too, could escape to Sweden, but because London wanted a future contact between someone at the plant and Einar Skinnarland, he was asked if he could find some plausible reason for staying on despite his involvement.


  “I had had some pain on my right side and suggested that I undergo an operation to have my appendix removed,” Nielsen said later. I called a sister in Oslo and arranged to have the operation on Saturday, February 19, the day before the action. This would give me the kind of alibi I needed to return to the plant afterward, though I was uneasy at the thought that I might start talking about the planned action while I was under anesthesia.”


  The final question was what to do about Vemork’s chief engineer, Alf Larsen, who was in charge of the production of heavy water at the plant. “The chief engineer was not involved in the sabotage at all, but could be suspected,” Nielsen said. “Haukelid decided this short and sweet. Larsen had to be taken away, and I was asked to tell him. He was my boss; we went to and from the plant in the same car and normally had our meals together. A couple of days before the action I told him that something was going to happen and that in his position he would be vulnerable. He therefore had to disappear; I told him where to meet Haukelid and the others on Saturday evening, in sports clothes and with very light hand luggage.”


  Sörlie put it another way. “Larsen was in charge of heavy-water production at Vemork,” he said. “It was decided to send him to Sweden, so the Germans would have a scapegoat.”


  As the day of the heavy-water shipment approached, the Germans tightened their already strict security measures in anticipation of some sabotage attempt. An army detachment was sent to guard the railway line from Vemork to the ferry dock. Special SS troops began to appear at sensitive points all along the Rjukan valley. Two Fiesler Storch reconnaissance planes, using a landing strip not far from Vemork, scanned the surrounding mountains, lakes, and fjords from dawn to dusk. Under floodlights and the eyes of armed troops, the drums of heavy water, marked “potash lye,” were loaded on railway cars at Vemork.


  Haukelid and his men had to know with certainty when the transport was to start. They had to board the Hydro and lay their charges before the train arrived at Mael, but only after they were certain the train would arrive on schedule. Any breakdown in their intelligence reports, or any sudden change of schedule ordered by the Germans, would result not only in their sinking the wrong ferry, but also in the complete disclosure of their sabotage plans.


  At another meeting, Nielsen confirmed the schedule and said that all thirty-nine drums of heavy water were already loaded on the railway cars. As an added check against a possible change in schedule, Lier-Hansen, using the special surveyor’s pass that allowed him to go anywhere, talked with conductors and railway personnel. They all told him the same thing: the heavy-water transport was ready and would proceed as planned. The train would leave Vemork on Saturday and travel down to Rjukan, where it would be sidetracked until early Sunday morning, at which time it would move on to the dock at Mael, to be pushed by a small switch engine aboard the ferry for the trip to Tinnoset.


  This would give Haukelid, Sörlie, and Lier-Hansen plenty of time on Saturday night, in the dark, while the Hydro was docked for the night at Mael, to board her and lay charges.


  “I got hold of a car,” Lier-Hansen said later, “driven by Olav Hansen of Rjukan. He used to drive me around on my different surveying jobs, so I told him I needed transport for some of my instruments. He swallowed my story and agreed to meet me and some friends of mine by his garage.”


  That evening, Saturday, February 19, Haukelid and Sörlie stole down from their mountain hut into Rjukan. The railway station had been closed to passenger traffic ever since the successful Gunnerside raid on the Vemork plant, but they could see, from a ledge overlooking the town, the two sidetracked flatcars loaded with the drums of heavy water. They were floodlighted and surrounded by armed German soldiers, a few of whom were actually sitting on the drums, apparently in response to General von Falkenhorst’s earlier admonition to the guards at Vemork: “When you have a chest of jewels like this, you plant yourself on the lid with a weapon in your hand!” The soldiers appeared alert enough to be anticipating further orders, so there seemed no longer any reason to doubt that the two flatcars would be moved onto the ferry the next morning.


  Haukelid and Sörlie hurried to join the others, in a back street in town, where the car was kept. Hansen, who was to drive the car, was there waiting for them with Lier-Hansen, and in a few minutes Larsen arrived, wearing the sports clothes suggested and carrying his most essential possessions in a small bag. Having been ordered by Haukelid, who represented the Norwegian government in exile, to leave his job and country and escape to Sweden, and being a loyal Norwegian, he looked upon this sudden departure as a grim necessity. As Jomar Brun’s successor at the plant, though, he was well known in town, a respected citizen who would not be expected to take part in clandestine meetings. It was important, therefore, that they leave as soon as possible, but when Hansen pulled the choke and turned on the ignition, the car refused to start. They had managed to get some extra gasoline, so the trouble was not fuel. Nor was it the battery. Could some water in the fuel pump have frozen? Though all were good mechanics, it took them over an hour to get the car started.


  “Olav drove us to within about three-quarters of a mile of the ferry dock at Mael, and I told him to wait there,” Lier-Hansen recalled.


  But Haukelid had changed his mind; he did not want Hansen to be involved in the sabotage, much less in the escape afterward.


  “So I drove Olav back home to Rjukan and borrowed his car for the return trip,” Lier-Hansen said. “I told him that it might take some time, as we had to travel to Tinnoset at the far end of the lake. He agreed, and when I got back to Mael, there was still plenty of time; it was a little before midnight. We parked the car a good way back from the ferry dock, in among some trees, and turned the headlights off.”


  There were no floodlights on at the station by the dock, and only an ordinary lamp on at the outboard end of the gangway. They could see the blacked-out Hydro tied up at the dock, but no soldiers. It looked too easy, too simple. Could the Germans have set a trap? Lier-Hansen did not think so.


  “I had done some reconnaissance at Mael earlier in the week,” he said. “There were twenty to thirty German guards at the railway station by the ferry dock, but they were very careless. They played cards inside the station and hardly ever left the guardroom, people said. It sounded promising.”


  Haukelid handed Larsen a pistol and told him to wait by the car. If they were not back in two hours, or if he heard shooting, he was to drive off at once. He could leave the car at Kongsberg, take the train to Oslo and from there find his own way to Sweden.


  With Sten and Tommy guns, pistols, and hand grenades hidden beneath their parkas, Haukelid, Sörlie, and Lier-Hansen started toward the station. The cold night air had all the tree branches creaking in the wind, and on the road there was a thin, crackly layer of ice that seemed to monitor their every movement. When they came to a point on the hillside a few hundred yards away, Lier-Hansen, the only one with a pass that allowed him to go anywhere, went on ahead.


  “If there were Germans about on the dock,” he said later, “I was to let off a few rounds with my Tommy gun farther up the road in order to draw the Germans away from the ferry so the other two could get aboard with the explosives. I walked down to the station to take a look, and, right enough, the German soldiers were playing cards; some of them slept. I saw nobody outside.”


  Within minutes, Haukelid was leading the way across the dock onto the ferry. Like passengers intending to spend the night aboard after enjoying a few beers, they ambled forward, unchallenged by a single German guard, to a companionway leading from the deck to a passenger saloon below. On the way down they heard loud voices coming from the crew’s quarters and crept closer to investigate.


  “Almost the entire ship’s crew was gathered together below at a long table, playing poker rather noisily,” Haukelid wrote in his report to London. “Only the engineer and stoker were working, in the engine room, so there was no question of going in there.”


  Having already taken a trip aboard the Hydro, he led the way to a hatchway going from the passenger saloon down to the bilge. But before they could get the hatch open, they heard footsteps coming from the crew’s quarters. Haukelid and Sörlie ducked behind some soft chairs in a corner of the saloon, while Lier-Hansen, counting heavily on his pass, held his ground with a casual air to avert suspicion and to cover for the others.


  “It was a member of the crew,” Lier-Hansen said, “John Berg, whom I knew from our athletic club. I was wearing a parka, so my Tommy gun was hidden from sight.”


  “You here, Knut?” Berg said.


  “Yes, John,” Lier-Hansen said. “With some friends,” he quickly added as Haukelid and Sörlie stepped from their hiding place.


  Berg looked puzzled and a little frightened. He did not know Haukelid or Sörlie, and the former appeared loaded down with something. The plastic explosive, twelve feet long, was looped like a huge sausage around his shoulders beneath his coat, his pockets were stuffed with clocks and hand grenades, and he was carrying a concealed Sten gun. But Lier-Hansen had been told by another crew member that Berg could be trusted.


  “Hell, John,” he said, “we’re expecting a raid, and we have something to hide. It’s as simple as that.”


  “Why didn’t you say so?” Berg said. “No problem.” He went over and pointed to the hatchway leading below decks. “This won’t be the first time something’s been hidden below.”


  As quickly and as quietly as possible, Haukelid and Sörlie slipped through the hatch and closed it behind them, leaving Lier-Hansen to chat with Berg and cover for them. Once below, they began to sweat and pant with excitement as they crawled forward on their hands and knees over the corrugated iron plates.


  “We lifted one plate after another, but there was bilge water everywhere, which made it impossible to place this type of explosive,” Sörlie said. “Reluctantly we began placing the charge fairly close to the passenger saloon, after crawling along the keel as far forward as possible. We had no other choice.”


  As they worked, the very sound of their breathing took on personality; they became aware of the wash of water in the bilges, of the ferry’s slightest response to the wind hitting her super-structure. It was another thing to think of, a presage of what was going on above. Was Berg beginning to wonder what was taking them so long? They could have hidden ten things by now, in ten different places, but they still had not returned.


  Working as fast and yet as carefully as possible, they taped the two alarm clocks and the batteries to the girders running fore and aft along the side of the ship, where the hull was dry and the tape would stick. Then Haukelid pressed the plastic, sausage-shaped charge against the ship’s hull, in the form of a circle, and tied two detonator fuses—tubes filled with combustible matter—to each end of the circular charge. Taping these four fuses together, he brought their loose ends to the clocks he had taped to the girders. He then set each clock to ring at 10:45 A.M., when the ferry should be over the deepest part of the lake, and wired electric detonators into the two-clock circuits. The most dangerous part of the operation came next, and there was the gnawing question of Berg and his possible impatience, or, worse, suspicion.


  “They’re still above in the saloon,” Sörlie whispered. “Knut is talking his head off. It’s all right.”


  A certain delicacy was required to set up a homemade timing device, Parts had to be connected and taped without undue emphasis; wires, fuse ends, and battery terminals would break if the pressure brought to bear on them were angry or careless pressure. With bated breath Haukelid cursed this crying need for industry in the black belly of a ship.


  The bell hammer in each clock was separated from the “alarm bell”—or, rather, from the metal contact that had been inserted in the bell’s place—by only one-third of an inch, so Haukelid was extremely careful not to jar the clocks in any way as he made the final connections. Telling Sörlie to hold the electric detonators well away from the fuses attached to the plastic bomb, he connected the batteries to the clocks. Nothing happened—which meant the circuits were still open. If all went well, the circuits would not close, and the bomb would not explode, until the “alarm” went off at 10:45 that morning, when they hoped, and expected, to be miles away. Haukelid completed the last and most dangerous step—connecting the electric detonators to the fuses. The bomb, fuses, detonators, clocks, and batteries were now all connected, and the clocks were ticking away.


  They nodded—there was now just one-third of an inch between them and disaster—and quietly crawled aft over the corrugated iron plates to the ladder leading up to the passenger saloon. Though Berg did not ask them what had taken them so long
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