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			eccentric /ik-’sen-trik/] 1 adj. in aerospace engineering, an orbital path that’s off-center. 2 n. in psychology, a person who is off-center. 3 n. in business, Iridium.

		

	
		
			 

			What we are building now is the nervous system of mankind, which will link together the whole human race, for better or worse, in a unity which no earlier age could have imagined.

			—Arthur C. Clarke, “The Social Consequences of 
Communications Satellites,” Twelfth International
 Astronautical Congress, Washington, D.C., 1961

		

	
		
			 

			CONTENTS

			Prologue: The Death Sentence

			1 The Conspirators

			2 Nerds, Nazis, and Nukes

			3 The Spooks

			4 The Dreamers

			5 Treasons, Stratagems, and Spoils

			6 Rocket Man

			7 Fast Eddie

			8 Man Overboard

			9 The Wonks Scramble

			10 The Tower

			11 Et Tu?

			12 The Fixer

			13 Chicken Little

			14 Four Dead Birds in the Situation Room

			15 Moose Hunters, Marines, and Thugs

			Epilogue: Twilight of the Warriors

			Author’s Note

			Notes

			Photo Credits

			Index

		

	
		
			Prologue

			THE DEATH SENTENCE

			LABOR DAY WEEKEND, A.D. 2000
MOTOROLA WORLD HEADQUARTERS,
SCHAUMBURG, ILLINOIS

			And so it came to this: Dannie Stamp, bitter, brokenhearted, packed into a sterile cubicle on an upper floor of The Tower, staring off into the hazy shimmer of the oppressive heat, watching the planes taking off and landing at O’Hare Airport. The end-of-summer sirocco reminded him of better days back home in Persia, Iowa, where his father would worry over the corn burning up before the harvest. Even after half a lifetime doing the top secret work of the Air Force, Dannie still had his farmboy drawl, still came across as the boy from the sticks. The corporate headquarters of Motorola, largest electronics company in America, with its crisp pressed suits and its mahogany boardroom tables—the arena where the big shots plotted against the Japanese—this was not his bailiwick. Dannie was a “Chandler guy,” one of the engineering geeks from The Lab in Chandler, Arizona, and he would have preferred to get back there as quickly as possible. But he had been ordered here by the boss. Motorola chairman Chris Galvin told him he couldn’t leave. He had to stay through the holiday weekend, so that he could be summoned at any moment. Dannie Stamp was the designated executioner.

			Things were eerily quiet in The Tower that day. Everyone else was on the way to barbecues or baseball games, but apparently destroying seventy-four satellites was so goddamned important that it couldn’t wait until Tuesday morning. Dannie was used to taking disagreeable orders, and he was used to dirty work, but this was eating him up inside. He thought back to the time he spent in the ultimate war room, with the giant map of the United States at the bottom and the upside-down map of the Soviet Union at the top, covered with blinking red dots identifying the location of every long-range ICBM in the world. It was quiet there, too, and nerve-racking, but it was never depressing the way this was. This was just . . . death. In the old war room they talked about the “hot line” that would initiate Mutual Assured Destruction, but Dannie had never actually seen one. Now he had one on his desk.

			It was a sick joke. Carl Koenemann, the Chief Financial Officer, had given him a giant red button, the kind used in science fiction movies to activate the Doomsday Machine. Everyone except Dannie thought that was funny. He had stopped eating lunch in the company cafeteria because he was sick of Koenemann stopping at his table and razzing him about the “Iridiots,” a play on “Iridium,” a word now identified with bankruptcy and failure. Dannie had nothing to do with that failure—he was an operations guy, and his system was performing beautifully—but for better or worse he was now the official representative of the Arizona working stiffs who got the company involved in a $6 billion white elephant space project. Stamp was not a thin-skinned guy—he could keep his poker face while being chewed out by the most profane three-star general in the Pentagon—but this was humiliation of a different order. Thirteen years spent building the largest and most complex satellite constellation ever conceived was about to end with his entire staff being turned into janitors and garbagemen, supervising the disposal of some burned-up space junk.

			Motorola always used euphemisms for what was about to happen: this was a “de-orbit” or a “decommissioning” or a “liquidation of nonperforming assets.” Sometimes even “de-orbit” was considered too direct so executives used “re-orbit” since all they were doing was tilting a few satellites into a different orbital trajectory—one that would, coincidentally, strike the surface of Earth. What was surprising about it was not even the wanton destruction of Dannie’s satellites, one of which now hung from the rafters of the National Air and Space Museum, but that the suits were so self-righteous about it: Business is tough. Sometimes you have to do unpleasant things. Yes, it’s a shame, but life moves on. Chris Galvin, the third-generation Motorola boss, was normally a hands-off kind of guy, delegating authority to others, confiding in only a chosen few and managing everyone else by proxy. So why would he be so omnipresent now? He had made it clear that these were Dannie’s birds and Dannie was expected to bring them down like a good company soldier. It was the “Old Yeller” principle—it’s your dog, so you have to shoot it. It might happen today, it might take until Monday, but as soon as all the obstacles were removed—something to do with waiting on Lloyd’s of London and a fax from a Belgian insurance company—Motorola would destroy the constellation that was whipping around Earth in low orbits, with satellites converging at the North and South Poles and then fanning out into a canopy that covered every inch of the planet. There had been only two engineering projects in history this complex—the other one was building the atomic bomb at Los Alamos—and Iridium had the kind of elegant structure that stirred the imagination of even the most jaded scientist. None of that would matter a few hours from now. It was only for the moment that the satellites soared over the Poles, synchronized and cross-linked, communicating in space like electronic cyborgs, doing whatever dance they were told to do when their daily software uplink was transmitted. Soon that transmission would say, “Die.”

			The organized carnage had been outlined in an e-mail. When Galvin said, “De-orbit,” Stamp would place a call to the Satellite Network Operations Center in Leesburg, Virginia, better known as “The SNOC,” where a handful of technicians would gather around the NASA-style monitors and watch as the satellites passed over the North Pole and received instructions from suicide software written by Dannie’s staff—stark lines of computer code set down in a nine-page step-by-step memo that was reminiscent of the protocol used in the gas chamber (“Step 6.3.2. Once the apogee lowering has been completed, a final perigree burn will be executed to lower perigree as much as possible given the remaining fuel level”). The death throes would commence less than a minute after the satellites passed over the Pole, as they flew within reach of the earth station at East Iqaluit, in the remote Nunavut Territory of northern Canada, or the one at West Yellowknife in the Northwest Territories, or past a third facility in the frozen tundra north of Egilsstaðir, Iceland. Three earth stations, three chances to get the “kill yourself” message. Normally that would be called a “failsafe” system, but since its purpose was to create failure, it was more properly called “failcertain.”

			It takes a million fine-tuned calculations to place a satellite into its flight path, but it takes only one to euthanize it. As soon as the operational cyanide hit, the first satellite would be jolted off course by the same hydrazine thruster normally used to hold it securely in place. It would then tumble out of position and lurch into a wild elliptical orbit that would get longer and longer, like pulling a piece of taffy, until it hit the atmosphere and, if all went well, burst into flames and flutter to Earth as microscopic ash. The plan was to destroy two satellites a day until they were all on their way down, but crash orbits are so unpredictable that it can sometimes take decades to put a bird out of its misery. Then, after lethal injection had commenced, several dozen engineers and technicians at the SNOC were planning to share a few stiff drinks at Stonewalls Tavern in Leesburg, or maybe the microbrew place over in Sterling. The ten remaining scientists at The Lab in Chandler might or might not drift down the road to their local watering hole, Churchill’s. Most of them would probably just head home early that day. Satellite engineers are not a sentimental bunch, but something about this seemed like sacrilege.

			Dannie, on the other hand, would take his rental car back to O’Hare, alone, and call his wife to tell her it was all finally over.

			Galvin had already asked several times, “Why is this taking so long?”

			Half a continent away, on a high bluff overlooking the river that runs past the U.S. Naval Academy, Dan Colussy awakened at 6:00 a.m. and, careful not to wake his wife, eased down a breezeway past his lacquered Tang dynasty folding screen, centerpiece of his Chinese art collection. Settling into his wood-paneled study, he realized that, for the first time in six months, he had nothing to do. Apparently the damn fools still intended to destroy the satellites, and he had run out of ways to stop them. Outside his window faint rays of sunlight were casting long shadows on the opposite shore, and the first sailors of the day were scudding across the Severn through a light mist on their way down to the Chesapeake. If this were a normal holiday weekend, he and Helene would have plans to entertain. They would be converting the pool area into a ballroom and maybe bringing in an orchestra for dancing. But for once in their lives they had no plans at all. Colussy was subdued. He was not the kind of guy to admit it, even to himself, but he was depressed.

			At sixty-nine years old, Colussy had planned to spend the whole year learning to play golf. He had never understood the appeal of the game until he retired, always thinking it was just an excuse for businessmen to goof off. But once he and Helene gave up sailing for something less strenuous, they had enrolled in a total-immersion program at the Jim McLean Golf School in Miami, and that experience had turned them into fierce competitors. Now he hadn’t touched the clubs in weeks. Iridium occupied his attention 24/7. I don’t need to be running a company at my age, he told himself. The whole thing is too complex. There are too many egos in the way, too many bureaucracies. It’s probably impossible. Motorola doesn’t care what happens to the satellites, and apparently no one else does either. Any of a hundred American companies could save Iridium with what amounted to pocket change for them, and yet everyone seemed willing to stand by while the constellation was scrapped. It looked like Iridium was going away and he could go back to the driving range.

			Then he felt a pang from twenty years ago: it was the pang of losing, and he hated it. Review the evidence one more time, he thought.

			Colussy took out the leather folder he used to hold a frayed spiral notebook, and he turned to a new page. When in doubt, make a list.

			Twenty minutes later he had nine items that constituted his reality check of the hard facts on the ground. Each one was more depressing than the one before.

			One: Motorola is shutting down its earth station in Tempe, Arizona, the processing center for all Iridium phone calls—a clear indication they’re dead serious.

			Two: The Italians have already shut down the European earth station in Fucino.

			Three: Motorola just wired $5 million to its French insurance company to activate a de-orbit policy.

			Four: To add insult to injury, Motorola wants Colussy to reimburse that $5 million, as a penalty for slowing them down. Colussy was used to being told that he had to pay millions for this or that delay, but he never took those threats seriously until now, when they seemed to be signing off.

			Five: Motorola has shut down the production line in Libertyville, Illinois, that manufactures the actual Iridium phones. Without handsets there’s no Iridium.

			Six was the thorny issue of Colussy’s own insurance. No one wanted to take the risk that the satellites would injure someone when and if they were de-orbited, even if they stayed aloft for another hundred years. Colussy had arranged $2 billion worth of insurance from Lloyd’s of London, but Motorola insisted that his promises were worthless because his little venture-capital company was way too small to be trusted. It seemed like one of those issues that gets worked out by attorneys, but after three months of wrangling, Colussy suspected that Motorola was no longer acting in good faith, and that they were using the insurance issue as an excuse to destroy the constellation.

			Item Seven was the only positive one: people in the government were researching an obscure statute, Public Law 85-804, to determine whether the United States government could simply insure the satellites directly. There’s an enormous aversion within the halls of Washington toward anything that smacks of propping up private industry with government guarantees, but it had happened at least once before in history. Colussy worked for Pan American World Airways during the Vietnam War, and he recalled the day Pan Am canceled passenger service out of Saigon because the Vietcong were shooting at planes during takeoff and landing. The State Department wanted Pan Am to continue passenger service to and from Saigon—for symbolic reasons, if nothing else—and the Pentagon needed Pan Am’s charters for rest-and-recreation flights to Bangkok and Hong Kong. The problem was solved when Secretary of Defense Robert McNamara invoked Public Law 85-804, which fully protected the airline against any damage or liability. This was obviously a different situation, but at least Colussy knew it was possible.

			The last two items were the most dispiriting of all.

			Eight: His own fund-raising efforts were in disarray. His investor group, after all this time, had not come together. His original backer, a well-heeled New York investment bank, had dropped out suddenly—and with embarrassing publicity—just five weeks earlier. Colussy had been so content to let more famous financiers and businessmen take the lead that many people in government still didn’t know his name and, if they did, couldn’t pronounce it—“Kuh-LOOS-ee,” not “Kah-LUSS-ee” or “Kah-LOOCH-ee.” The only real commitment he had now was from Syncom, a small African American firm based in Washington, D.C., that had some success with cable TV franchises and urban radio, but had no experience in telephony, aviation, or space, and besides, was only good for a fourth of what was needed. A Saudi prince seemed perpetually on the verge of investing, but Colussy thought his legion of advisors and handlers were difficult to deal with, tentative about their support, and slow to act. Just the previous week Kazuo Inamori, the Japanese business titan, had seemed on the verge of making a commitment, but now he apparently felt insulted by a canceled meeting. The Texas Pacific Group, which had hundreds of millions available for venture capital, had expressed slight interest. Others had come and gone and come again, talking about investing but never writing checks. The crazy thing about the fund-raising is that all Colussy needed was $100 million—1.6 percent of what Motorola claimed the system was valued at—an amount so small that any Fortune 500 firm could put it up. Anyone with the slightest background in telecommunications should be putting it up. But the very word “Iridium” had become poison. The name itself sent investors fleeing. 

			Finally, Item Nine made it painfully clear how badly the week had turned out. After being optimistic for most of the summer, Colussy now had to grudgingly admit that his business case—the financial projections for future success—might be all wrong. One thing he knew from a career spent acquiring and evaluating companies was that you had to guarantee the revenue side in advance. But the Iridium customers had been cut off, so the revenue side was zero. Now only one customer could possibly guarantee income—the Pentagon. Colussy had believed the Iridium system was so essential that a government contract would be a cinch, but now he had to face the fact that there were only a few supporters here and there, mostly the lower-level “war-fighters” in the Army and Marines and the special operatives in the DEA and CIA. The higher-ups at the Pentagon were lukewarm—it was not their system, after all—and their usual congressional supporters didn’t want to be associated with what they were calling a bailout. The chances of getting the crucial government contract were slim.

			Colussy closed the notebook and wondered if he should even bother trying to find anyone on the Sunday morning of a long holiday weekend. It might be too late anyway. Keith Bane and Ted Schaffner, the two-man Motorola assassination team, had told him that the deadline for giving them a completed deal was 8:30 a.m. today or else they would start destroying the satellites. For all he knew, they were jerking them down already.

			Suddenly the phone rang. Colussy glanced at the caller ID. It was a classified number, the kind government agencies use, so he picked it up.

			“Dan, how are you? It’s Dorothy.”

			He recognized the bright, upbeat voice of Dorothy Robyn, White House assistant to Gene Sperling, chief economic advisor to President Clinton. Thank God for Dorothy. Dorothy believed so strongly in Iridium that one of the top officials in the Pentagon had pleaded with Colussy to make her stop placing phone calls to the generals, admirals, and colonels. “That woman is driving us crazy,” he said. And here she was, popping up with cheery optimism on one of the worst days of his life.

			She had been working through the weekend and was calling from her White House office. All is not lost, she said. This thing is not over. Keep the faith.

			What she didn’t say was that she’d been on two phone calls between Motorola chairman Chris Galvin and Gene Sperling, and that Galvin was virtually begging for permission to destroy the satellites. Dorothy told her colleagues that Galvin sounded like a man pleading to be allowed to take his wife off life support. She thought he sounded weak and desperate. She thought they could stop him.

			“We’ll get this thing done, Dan.”

			He thanked her. At least one person thought so. He just hoped she had the horsepower.

			Later that day Ted Schaffner settled into his seat at Chicago’s Comiskey Park to watch the feisty playoff-bound White Sox face the Anaheim Angels. The weather was beautiful, he was enjoying a rare day out with his daughter, and for a few hours he could forget all the harsh words and tense meetings of the past week as he argued Motorola’s position in Washington. The Iridium fiasco was almost over and he could finally start to relax. If everything went according to plan, the satellites would be de-orbited sometime over the weekend and that would be one less dirty job on his desk.

			The matchup with the Angels turned out to be one of the most exciting of this or any season, starting with thirteen runs in the first inning and staying close the whole game as both teams knocked out hit after hit, run after run. About the time Herb Perry was tripling down the right field line in the eighth inning to even the score at 12–12, Schaffner’s cell phone rang. Very few people had that number, just family and the top executives at Motorola. The caller ID displayed one of those codes that government agencies use.

			When he answered it was a bright, upbeat female voice.

			“Mr. Schaffner! I’m calling from the White House.”

			His heart sank. Suddenly he had a headache. He listened to the woman’s spiel with growing irritation. It seemed there was a meeting at the Pentagon on Tuesday and someone at the White House wanted him to be there.

			The final score was 13–12, and the Comiskey crowd was berserk with joy, but it no longer mattered. Ted Schaffner’s day was ruined.

		

	
		
			Chapter 1

			THE CONSPIRATORS

			APRIL 15, 2000
KENNEDY WINTER WHITE HOUSE,
PALM BEACH, FLORIDA

			It was the season of the dot-com bubble. Computer jargon had come into vogue—“Y2K” instead of “2000”—which was more than ironic for the year when all things high-tech became suspect. It was the spring when the NASDAQ stock exchange crashed, bringing down half of Silicon Valley with it, but that was long after Iridium had been taken off the trading board anyway, a symbol of failure and corporate hubris of the highest order. By the time Dan Colussy started studying Iridium LLC, more out of curiosity than anything else, it was being talked about in terms reserved for iconic business failures like the Edsel, Betamax tape, and, more recently, Pets-dot-com. As a brand, Iridium seemed as shopworn as Bill Clinton, scarred by the Monica Lewinsky scandal, entangled in a Balkan war no one understood, trying to preserve his legacy in the few months he had remaining. There couldn’t have been a more turbulent moment to tell a cranky President that seventy-four American satellites were about to be intentionally put into uncontrolled death spirals that would end up destroying the world’s largest man-made constellation.

			When he did hear about it, Clinton was reportedly incredulous. Was there a chance, he asked, that one of the errant satellites would be dangerous to the public? Demolish a bus full of schoolchildren in Kansas—something like that?

			“Well, Mr. President,” came the answer, “not likely, but we can’t rule it out.”

			Clinton’s response was unequivocal: Not on my watch. 

			What his lieutenants had failed to tell Clinton was that the fate of Iridium might not be within his control. The satellites had been launched by private industry, without a single government dollar being invested. In fact, there were corporations owned by sovereign nations, including Russia and China, that were part owners, whereas the United States was a mere customer. The satellites might soon be crashing to Earth whether Clinton liked it or not.

			Fortunately, unbeknownst to the Commander in Chief, a meeting was taking place in a second White House, a makeshift shirtsleeve White House from another era, an oceanside villa where another Democrat had solved other crises four decades earlier. It was not entirely coincidence that when two old Harvard classmates convened to talk about the ailing Iridium system, they did it in Joseph Kennedy Sr.’s house at 1095 North Ocean Boulevard in tony Palm Beach, Florida. John Castle, the current owner, was an American history buff and, more to the point, a lover of the grand gesture. It was in this white Mediterranean getaway home where Castle and his old friend Dan Colussy—two men who had never before had anything to do with operating satellites or telephone networks or working in outer space—would have a what-if luncheon that might, just possibly, solve the President’s problem.

			The meeting in the Kennedy Winter White House that spring happened because the phone in John Castle’s yacht stopped working.

			On March 17, 2000, Castle’s forty-two-foot Hinckley Sou’wester, named the Marianne in honor of his wife, was locking through the Panama Canal, north to south toward the Pacific Ocean, with Colussy aboard. The Marianne was making a round-the-world voyage, but since Castle was busy running his eponymous New York investment bank, Castle Harlan, he could join the yacht only sporadically. The rest of the time he lived vicariously through satellite phone conversations with his captain. The previous week, as the yacht approached Central America from the Atlantic side, Castle had called Colussy to ask his friend if he’d ever traversed the Canal and, if not, would he like to come aboard for a few days. Actually Colussy had traveled through the Canal, but not since 1954, when he was a boyishly skinny ensign and navigator on the Coast Guard cutter Blackhaw, serving under a dapper captain who insisted that the ship stop at every resort and tourist spot between Charleston and Honolulu so that he could disembark in his dress whites and . . . well, Colussy was never sure what the captain did exactly, but he was a mustang officer who loved the nightlife. Colussy accepted the invitation to fly down and make the passage, as he wanted to see how the Canal had changed since it was returned to Panama in 1999. He boarded the yacht at the port of Colón, in Limon Bay, and enjoyed naval shoptalk with the captain all through Gatun Lake and the Gaillard Cut.

			And then Castle’s Iridium phone went dead. Fortunately the Marianne was close enough to Gamboa for Colussy to get a cell signal and get back in contact with Castle. Colussy had known Castle for almost four decades and sat through many tense meetings with him, so he knew Castle was crotchety and easily annoyed. On this day he was yelling about Motorola’s decision to shut down Iridium. Castle was especially upset because it was the only phone that worked all the time, at all longitudes and latitudes, without any kind of delay.

			Listening to Castle rant, Colussy had an epiphany.

			“John, I already know all about this.”

			It was more or less coincidence—one of a hundred coincidences that would favor Colussy’s quest that year—that a neighbor of his in Anne Arundel County, Maryland, was a midlevel Motorola executive. If he’d been a high-level executive, he never would have talked to Colussy. If he’d been at a lower level, he wouldn’t have known enough. But Dennis Dibos was perfect. When you live in the moneyed suburbs of Washington, D.C., especially the area around Annapolis, the canonical six degrees of separation becomes two or three, so maybe it wasn’t such a coincidence after all. Colussy lived half the year in Florida and the other half in Glen Oban, an unincorporated area of mansions arrayed across a picturesque part of the Broadneck Peninsula, where average incomes were 170 percent of the national average and where the men who ran the military-industrial complex had established a Republican enclave in an overwhelmingly Democratic state. It was there, during the previous summer, that Colussy had first noticed the struggles of Iridium in the financial press and decided to purchase a little of the vastly deflated stock, thinking, Someone will save this thing. It’s too valuable to waste. The following day he asked his wife, “Don’t you golf with someone who’s married to a guy who works for Motorola?”

			In fact, she did, and Helene knew everything he needed. She knew the name of the woman in her golfing group (Jan), the name of the woman’s husband (Dennis), his rank at Motorola (Vice President of Public Relations), and the reason he was able to live in Annapolis while commuting to Motorola headquarters in Schaumburg, Illinois.

			“Invite them to dinner” was all Colussy said.

			Dennis Dibos, it turns out, was not exactly close to the satellite division of Motorola. His area of responsibility was, in fact, golf. He flew around the country setting up golf tournaments for the company, and he was the current champion at Chartwell, the club the Colussys had just joined. But as luck would have it, another couple had already been invited to dinner that same night: recently retired four-star Admiral Chuck Larson and his wife, Sally. Since Dibos was himself a reserve naval officer, this was like a club boxer being invited to a private dinner with Muhammad Ali. Admiral Larson had been Commander in Chief of CINCPAC, the U.S. Pacific Command in Honolulu, pretty much as high as you can go in the Navy, but he was better known locally as a popular superintendent of the Naval Academy—in fact as “the man who saved the Academy,” having been brought in for a second stint in the job to clean up an institution mired in cheating scandals, drug scandals, sexual-assault scandals, and even a stolen-car scandal. Larson was the kind of impressive military figure that normally exists only in fiction, having been a Top Gun fighter pilot, a nuclear submarine commander running sensitive Cold War spy missions, and, incidentally, the guy who carried the black suitcase containing the nuclear launch codes for President Nixon. But if Colussy thought he needed Larson to loosen up Dibos, he needn’t have worried. The weather was warm, so dinner was served on the terrace overlooking the Severn, and the conversation was so effortless that Colussy decided he didn’t need to waste any time. Before dinner was over he turned to Dibos and said, “I’m curious about Iridium. What can you tell me?”

			Dibos was more than happy to expound on the subject and turned out to be a fount of information, mostly negative company scuttlebutt about what was regarded as Motorola’s biggest mistake of recent years. Iridium was bad news, he said. It was a narrowband system in the emerging broadband world. It didn’t have enough capacity to carry the kind of data people would need in the future. The Iridium phone was cumbersome and much too large. Motorola was anxious to get rid of the whole thing. He knew most of the history of the project. He knew the three executives directly in charge of Iridium and gave Colussy their names. He also knew why the satellites were being abandoned, or at least the official version of that story. He knew approximately how many billions had been spent on the system, and he knew where the bodies were buried.

			Colussy made a few follow-up phone calls after the dinner party, but nothing too serious. He was still skeptical about Motorola’s threats to force Iridium into bankruptcy, especially since he’d learned from Dibos that Motorola had only an 18 percent ownership share while the rest of the company was held by venture partners around the world, many of them tied directly to powerful countries like China, Russia, India, Japan, and Saudi Arabia. Colussy had always been a “small-cap guy”—Wall Street jargon for companies valued under a billion ­dollars—so Iridium sounded a little too rarefied, the kind of company that would need the global support of a true large-cap multinational like Sony or AT&T. It was certain to be attractive to anyone trying to establish a stronger foothold in the booming global telecom markets. Colussy purchased some Iridium stock, certain that once the company was bailed out, the price would soar—only to be shocked when, less than a month after meeting with Dibos, Iridium did go ahead and file for Chapter 11 bankruptcy protection. He still didn’t believe it could be anything more than a reorganization. When he saw that Craig McCaw had expressed interest in buying the company, he assumed the whole saga had fallen into the category of one big organization selling its mistake to another big organization. McCaw was the original cellular visionary, having bought up the very first cell-phone licenses in the 1980s and built a company that he eventually sold to AT&T for $20 billion. McCaw was in many ways the perfect choice to figure out the next stage of telecommunications.

			But now that had all turned sour. Motorola went through a six-month due diligence process with McCaw, who said he would probably buy Iridium out of bankruptcy for $600 million, but McCaw backed out at the eleventh hour, sending the Motorola board of directors into paroxysms of rage. Now apparently they’d simply thrown up their hands and shut everything down.

			As Castle continued to rant about his dead satellite phone, Colussy felt an inner pang that was close to outrage. He’d been in love with aeronautics since he was a boy, watching wide-eyed as barnstormers barreled into town to star in “air circuses” at his great-uncle’s dairy pasture in Coudersport, Pennsylvania, later to become Colussy Brothers Airport. He’d then gone on to become a licensed commercial pilot and airline executive, so everything about aerospace fascinated him. He couldn’t believe that such a revolutionary scientific achievement was about to be destroyed.

			The conversation between the two men was brief, but it brought home the immediacy of the situation: if Motorola was actually turning off the phones, then maybe this was something more than a typical Chapter 11 reorganization.

			Colussy disembarked in Panama City, flew back to his winter home in Palm Beach Gardens, and resumed working on his short irons. But he continued to brood over the satellites. Why would Motorola shut off the phones of sixty-three thousand paying subscribers? Even if the birds were destroyed next month, why wouldn’t they keep the revenue flowing until the last moment? More to the point, why couldn’t a giant corporation like Motorola restructure the company with a new business plan? A few days later Castle called from New York to say that Iridium service had started up again as the Marianne neared the Cook Islands, but his sources at Iridium were warning him that as soon as his yacht crossed the 120° west longitude line, the service would be lost again as it was passed off to the Thailand earth station, which was no longer operational. What was going on?

			Colussy decided to investigate, and a few days later he called Castle again.

			“What do you think of Iridium as an investment?” Colussy asked his friend.

			“At the right price, I like it,” said Castle.

			And so the conspiracy began. Hence on this Saturday in mid-April Colussy brought his investigative findings to the very room in Palm Beach where, four decades earlier, John F. Kennedy had written the words “Ask not what your country can do for you—ask what you can do for your country.” The room was small, but Castle took pains to make it look as it had when Senator Kennedy wrote Profiles in Courage while recovering from back surgery. From the window you could see the six palms planted in the exact positions they’d occupied when the Kennedy boys were playing touch football on the soft zoysia grass. It was a place, Castle thought, imbued with good mojo, an incubator of ideas.1

			John Castle lived in a realm of opulent display and First World creature comforts. An investment banker who preferred the nineteenth-century term “merchant banker,” he gave the impression of a throwback tycoon straight out of a Dickens novel: Falstaffian in his girth and appetites, puffy faced and crinkly eyed, fastidious in his refined tastes for Thoroughbred horses, fine wines, society balls, and Park Avenue penthouses. Castle was the very picture of East Coast Old Money, although that picture was misleading. His money was brand spanking new, as he had grown up in the small town of Marion, Iowa, a precocious Eagle Scout who left to attend MIT and scrap his way up through the rarefied investment banking world of New York City. He was regarded, in fact, as the “savior” of legendary investment bank Donaldson, Lufkin & Jenrette (DLJ) during the free-spending eighties, an era when Wall Street’s dealmakers were regarded as wizards and alchemists, existing as they did in an arcane universe of leveraged buyouts, corporate raiding, junk bonds, and exotic securities. Castle thrived in that world long after its more famous proponents had either crashed and burned or become persona non grata among their peers. His reputation—first at DLJ, then at his own boutique bank—never lost its luster, even when one of his high-flying takeovers would go unexpectedly bad.

			Colussy, who drove over from his winter home facing the eighth hole at BallenIsles Country Club, was also self-made, but in every other respect Castle’s opposite. He had grown up in a small Pennsylvania town, then excelled at the Coast Guard Academy, before going on to run Pan American World Airways and several other companies. Soft-spoken, slender, athletic, low-key, a fan of classic jazz and real yachts (the kind that have sails), Colussy had an affable manner reminiscent of Jimmy Stewart. Colussy’s story was, in fact, almost stereotypically American, complete with a 1953 wedding to a New England beauty who became a homemaker and mother, two daughters he sent to private schools in both New and Old England, a period of military service, a rise through the corporate world as the family joined yacht clubs and gated communities, a social life full of dinner parties with other buttoned-down couples, and a modest fortune that he built through hard work and sensible investments in tax-free municipal bonds. His children sometimes made fun of him for playing Andre Kostelanetz, Perry Como, and the sound track from The Phantom of the Opera during dinner and for drinking the same chianti classico for years at a time. Coming of age during the Eisenhower era, he believed that America was the greatest country in the world and that the free enterprise system provided the best opportunities for the greatest number of people. Dan Colussy was decidedly not a fan of leveraged buyouts, junk bonds, mortgage-backed securities, or anything that would later be emblematic of the financial world that he called “guys in their pajamas with laptops.” Racehorses bored him. But right now he had more immediate concerns: he was looking for someone he could trust from Wall Street, and someone who understood Iridium.

			With the clock ticking—two de-orbit dates had already passed, mainly because the government was virtually begging Motorola to wait—the two men needed each other. Castle’s merchant bank was a means of quick capital: the company was set up to invest in private equity deals, with Castle himself as the majority stockholder who could green-light purchases without any bureaucratic meetings. Colussy was a hands-on operator who specialized in turnarounds. He had taken charge of the floundering United Nuclear Corporation in the early eighties, when nuclear projects were being canceled all over the country (“thanks to Jane Fonda”), and he had transformed it into a robust, diversified aeronautics firm called UNC that ran more than thirty businesses, eventually selling out to General Electric in 1997 for $725 million, a hefty premium. He then promised Helene that he would never work again and retired to that part of the Florida coast that has more professional golfers and more business tycoons than any place in the world. Even though Castle was ten years younger, he had bonded with Colussy as an outside director at UNC. The two men were famous for their heated arguments during board meetings, sometimes so intense that the other members would take them for mortal enemies, only to be surprised when Castle would drop his withering sarcasm, vote with Colussy, and back his decisions. Their friendship would resume five minutes after the argument was over, as though they had simply been engaging in one of the famous case studies taught at Harvard Business.

			Still, this was no routine turnaround. Iridium was the biggest bankruptcy in American history.2 Iridium was a $6.5 billion sinkhole, larger than anything either man had ever faced. That’s why, when Colussy arrived on Ocean Boulevard that day, he didn’t come empty-handed: he had a thick Motorola intelligence file.

			Colussy had visited the only remaining Iridium office in Reston, Virginia, and spoken to the man left presiding over a skeleton crew of just seventeen employees: Randy Brouckman. Brouckman was a ­Stanford-educated electrical engineer who had run the company’s software systems during the years leading up to the launch of Iridium, but now he was the last man standing after every other executive had left. When asked if he was the Chief Executive Officer of Iridium, he paused for a moment and said, “Yes. Yes, I suppose I am.” Brouckman made it clear that the one-month delay promised by Motorola was over and the de-orbit was next Wednesday—five days away. So it was not just the eleventh hour; it was 11:58 verging on 11:59.

			In most bankruptcy situations, it would be possible for a company to lie dormant for a few months until it was revived. In this case it would take one order from the Motorola CEO and the satellites would vanish. As Castle and Colussy started evaluating their options, the enormity of what was about to happen was just starting to sink in. What was at stake here was nothing less than one hundred years of scientific and technological development that, if destroyed, might never again be duplicated. The Iridium constellation was something the public probably didn’t even understand. Jaded by the word “satellite,” thinking of them as passive reflectors for their TV signals and technical doodads that floated around in space spying on other countries, the average investor might never get up to speed on what Iridium really was. Even the science-minded probably put these satellites in the same class as the Defense Navigation Satellite System, better known as GPS, which had been in orbit since 1973 but only available to the public since 1988.

			The Iridium engineers who worked at the SNOC actually made jokes about what a snoozefest it must be to work at the Colorado Springs control room for GPS, which consisted of twenty-four satellites positioned 12,600 miles above Earth, because the Iridium birds were the polar opposite of that—literally. They moved in low fast orbits, north and south, over the Poles. They were just 485 miles above Earth, or 2 percent of the height of a typical geostationary orbit, and traveled at 16,776 miles an hour, fast enough to pass over the North Pole fourteen times a day, or every 100 minutes and 28 seconds. The sixty-six Iridium satellites could also communicate in space, unlike the GPS system, so that when a phone call went up, it could be passed among the sister satellites and downlinked anywhere in the world, if the receiver had an Iridium phone, or through an earth station, if the sender was calling a non-Iridium phone. (If two users were both talking on Iridium phones, the call would never come to Earth. It would simply bounce from phone to satellite to satellite to satellite to phone—up to twelve satellites could cooperate on a single call, depending on where the users were located—and it was virtually untraceable.) A call passed through a traditional geostationary satellite could have up to a half-second delay, causing a jerky, disconnected effect in the signal, or creating the lengthy pauses often seen in network TV conversations between an anchor and a field correspondent. The Iridium signal, on the other hand, was virtually instantaneous, even though the actual cells were speeding across the surface of Earth at 4.6 miles per second.

			Pick any location on the planet, and there was at least one Iridium satellite between the horizons, probably two or three. That satellite would be there for about nine minutes as it passed overhead, then another one would replace it. If you’ve ever seen a fast-moving “star” in the night skies, it was probably an Iridium satellite, not a meteor, and its silver antennas were reflecting the sun’s rays, creating a phenomenon called “Iridium flare,” which is brighter than Venus and can last up to ten seconds. But it was the interlinked antennas that made Iridium satellites unique, as they made autonomous decisions and carried on a constant conversation with one another, with each satellite able to pass signals to four other satellites, resulting in the almost instantaneous transmission of any call to any point on Earth. The satellites were arrayed around the globe in evenly spaced rings, eleven satellites per ring, with 2,485 miles between one satellite and the next in the chain. You need a three-dimensional model to appreciate the beauty of the system, but if you can imagine Earth as a solid sphere inside a slightly larger virtual sphere made up of six strings of satellites racing up one side of Earth and then down the other, while Earth rotates beneath them at a right angle to their planes, then you’ll have some idea of its complexity. The six columns were arrayed along half of the Equator, so that they flew up to the North Pole in a staggered “herringbone” formation, with Planes 1, 3, and 5 even with one another, and Planes 2, 4, and 6 also arrayed in military rank. After converging at the Pole, they flew down the other side of Earth, converged again at the South Pole, then fanned out to the places at the Equator where they began. But because they were moving north-south while Earth rotates east-west, each satellite would eventually pass over every inch of the planet. When the satellites crossed the Poles, there were so many overlapping beams that most of them were turned off, and they also had to reorient themselves at the precise moment they stopped moving north and started moving south. When approaching the North Pole, a Plane 2 satellite had to look to the right to talk to Plane 3 and to the left to Plane 1, but after passing the North Pole the same satellite had to look to the right to talk to Plane 1 and the left to Plane 3. And since sending all the satellites in the same direction on one side of Earth resulted in two of the planes going in opposite directions on the opposite side of Earth, the spacing was not precisely even—Planes 1 through 6 were 31.6 degrees of longitude apart, leaving only 22 degrees for the “seam” between Plane 1 and Plane 6, where the satellites were traveling in opposite directions. At the North Pole, an Iridium satellite passed overhead about once every ninety seconds. In the unlikely event of a malfunction, there were several spares circling Earth at 414 miles up—71 miles below the working satellites—in what was called a “storage orbit.” If one went out of service, it was a fairly simple procedure to boost the spare higher and turn it on.

			Because there were so many satellites traveling so close together and communicating in such a complex way, the orbits had to be eccentric. If the orbits were perfect circles, you would have a three-satellite collision over the North Pole every 50 minutes and 15 seconds, and within nineteen hours the whole constellation would be destroyed. To avoid that, the orbital paths were slightly disinclined, from 90 degrees to 86.4, and they were offset by an eccentricity parameter of 0.003 so that they never intersected.

			Of course, there was no need for the Iridium user to know or care about any of this. He didn’t even have to be concerned about the direction of his antenna. Whereas all other satellite devices had to be pointed at the geostationary satellite, Iridium did the reverse: the satellite found you, locking on to the handset no matter how fast it was moving. 

			Colussy and Castle couldn’t have known all this at their first meeting, but they had a vague sense that this was one of those deals that comes along once in a lifetime. They also had the sense that they were looking at a unique system that was light-years ahead of anything previously put into space. So what were they not understanding? Sure, the company had huge debt—six hundred claims totaling $11 billion at last count—but that was what bankruptcy was for, to get rid of debt. Sure Craig McCaw had rejected it—“We’re not interested in low-bandwidth mobile services,” said McCaw’s huffy CEO as he backed out—but who else had sixty-six perfectly functioning satellites in the sky? Colussy thought the remaining Iridium executives did seem like profoundly discouraged men. Each passing day brought more bad news for the company. The Japan gateway was shut down and locked. The India gateway was being powered down. The Thailand gateway was closed, and that’s the one that controlled the whole western Pacific. There were several businessmen who had checked in with the bankruptcy court, claiming they had the means to buy the company and run it, but most of them seemed like crazies.

			The one solid name among the potential buyers was a guy named Stan Kabala. He was a seasoned telecom executive who had worked in Canada for AT&T and Rogers Cantel, and since Colussy figured he needed all the help he could get, he gave him a call. Kabala now lived in Naples, Florida, where he was running a company called Executone that was, among other projects, developing a proposed National Indian Lottery. He had already worked up an Iridium restructuring plan, so at the last minute Colussy and Castle decided to invite Kabala to the get-together at the Kennedy estate.

			It took Kabala four hours to drive over from the opposite Florida coast, and he arrived energized and enthusiastic about rescuing Iridium from bankruptcy. He systematically laid out the conventional wisdom. Iridium had done a disastrous marketing job, trying to sell a narrowband system in a rapidly changing environment where cell towers were available even in the wilds of western Pennsylvania, if not always the wilds of western Montana. As press reports had relentlessly reminded everyone, the Iridium phones were heavy, boxy handsets that looked more like World War II Walkie-Talkies than telephones. You usually had to be outdoors to use them—they wouldn’t work in your hotel room or office—and a long antenna had to be extended to get good reception. For the privilege of using the ponderous contraption, you paid $3,500 for the phone itself and anywhere from $4 to $7 a minute every time you used it. No wonder Iridium never made enough money to pay the interest on its operating loans.

			Kabala had come to a lot of the same conclusions Colussy and Castle had, but he had also ferreted out usage rates for the Department of Defense and the State Department. It became clear at a very early stage that there was only one big customer who was going to find it hard to live without the Iridium phone: the U.S. government. The owners of Iridium never wanted to be tied to the government and, in fact, had alienated agencies that might otherwise have become customers. Instead, Motorola planned to market the phones to an elusive creature called the “international business traveler”—only to find out that a) there weren’t enough of those, and b) all of them already owned sleek, portable cell phones that worked anywhere in the civilized world at a fraction of the cost. Iridium had burned through almost $200 million just on advertising, trying to get the superrich and the supercool to adopt its handset. It would go down as one of the least effective campaigns in advertising history. The Iridium satellite telephone, as marketed, deserved every bit of its reputation as the most useless techno-toy ever created.

			And yet . . . there were those sixty-six satellites, sailing around the planet in a geometrical canopy, blanketing Earth with sensors penetrating into the Amazon rain forest and the remotest parts of the oceans and every square foot of every major city, waiting for phone calls that never came. Colussy didn’t know specifically what they could be used for, but he knew they could be used for something. Could it be that something so ambitious and powerful was just a science project? Wall Street was calling it exactly that, a “science project,” and when investors used that term, it was the same as saying, “Please get out of my office.” The investment community had watched as Iridium introduced a satellite phone to the entire civilized world and watched as the world rejected it, and so they had moved on.

			But the key word here was “civilized.” Cell phones work only in the civilized world. They don’t work in remote areas, they don’t work on any large body of water, and they don’t work in the 86 percent of Earth that has no cell-tower infrastructure. When a hurricane or other natural disaster strikes a region, the first thing that disappears is cell service. Even in areas already served by satellite, there’s no way to communicate if you’re very far north or south of the 65th parallels. This is because almost all communications satellites are set in fixed stationary orbits above the Equator. If you live in northern Alaska and you want to get satellite TV, you have to point your dish almost dead even with the horizon so that the signal can skim just over the curvature of the earth as it emerges from the Western Hemisphere satellite. Even if you’re closer to the Equator, a mountain or a tall building between you and the satellite can make access impossible. The Iridium satellites, on the other hand, covered every part of the planet with equal clarity and consistency, making Iridium the best friend of the doctor in the Ugandan field hospital, the Arctic oil-rig operator, the Marine cut off from his unit, or, as it turns out, men with secret identities who sneak across borders in the dead of night.

			When Motorola cut off service on March 17, 2000, lives were instantly endangered, notably those of Jo Le Guen, a Frenchman attempting to row solo across the Pacific from New Zealand to Cape Horn, and two Norwegians on a four-month trek from northern Siberia to Ward Hunt Island in Canada by way of the North Pole, dependent on Iridium phones for reports of deadly ice crevasses on the shifting glaciers. (All three adventurers survived, but Le Guen suffered the amputation of his toes after he capsized and had to be rescued by the Chilean navy.) Iridium was revolutionary for previously unreachable regions of the planet—but alas, the reason it’s called civilization is because that’s where the consumers live. And that was why Wall Street thought Iridium was a colossal failure that could never be saved. As one analyst put it, speculating on what kind of “international business traveler” would need an Iridium phone, “Not many people travel by camel.”

			Given the spectacular flameout of the business plan, the first thing the three men in Palm Beach had to do was make a leap of faith. Without knowing how best to use the satellites, they had to assume that somehow, some way, they could be put to use, and at a profit. Kabala’s initial inquiries indicated that Iridium had been spending $100 million a month just to keep its doors open, but the conspirators were all experienced enough to know that that number was likely to be inflated, especially since Motorola was trying to exaggerate the damage it was incurring for the benefit of the bankruptcy court. They also discussed the name “Iridium,” which would probably have to be abandoned. It was a meaningless word to most people. It didn’t even begin to suggest the promise and power of the product, and Wall Street regarded it as a synonym for a business debacle. Kabala suggested changing the name of the company to “Polaris,” which he had already registered, and Castle and Colussy agreed that was a much better choice.

			After Kabala excused himself and went back to Naples, Castle and Colussy roughed out an estimate of costs as well as sources of potential revenue. Iridium had been paying Motorola $45 million a month just to operate the system. Obviously that had to change. Kabala’s suggested way of doing it was a little questionable, though: he wanted to slash salaries and give the engineers and technicians stock options instead. Colussy knew that Motorola’s salaries, as carried on the official company books, were not the real salaries—that number was always padded with overhead—so pay cuts wouldn’t be necessary. Besides, the last thing anyone needed was two hundred disgruntled engineers and scientists fleeing the company with irretrievable background knowledge. Some of the other ideas in Kabala’s plan seemed a little flaky as well, such as his proposal to sell Iridium phones in Walmart and Costco stores. They certainly intended to charge less than $3,500 a phone and $7 a minute, but not that much less. This was still a specialized product for specialized uses, and it was unlikely that every deer hunter would have one in his pickup truck. Kabala also placed a huge emphasis on “worldwide alarm monitoring”—using Iridium to notify call centers when a security alarm was triggered—and he thought Iridium would function well as a luxury car phone. But Colussy was increasingly inclined to bypass the consumer market altogether. This was obviously a tool for businesses and governments.

			And one of those governments was China. While making preliminary calls, Colussy had spoken to Ed Staiano, the Iridium CEO ousted a year earlier by disgruntled partners, and Staiano went into a long spiel about conversations he’d had with the Chinese Minister of Communications, Huang Zhendong. China had been one of the original Iridium investors, mainly by contributing the use of its rockets and launch facilities, and in its quest for rapid industrialization, it was now focused on bringing phone service to the most remote regions of the country, regions too isolated for cell towers or trunk lines. Staiano had made several trips to China expressly to seek business from Huang, and finally the minister indicated he would be interested in buying up to fifteen thousand Iridium phones—one for each inaccessible Chinese village—hoping that the phone would serve as a sort of community link to the outside world. But Huang had one concern: he didn’t want the phones if they could be used to call outside China. Oddly enough, Iridium did have a way to do that—the satellites could recognize international borders precisely and refuse to pass a call outside a designated geographical area. Staiano had gotten so excited that he started developing a prototype for a solar-powered phone booth for each village. What Colussy liked most about the Chinese idea were the big numbers: fifteen thousand village phone booths in China could be worth about $75 million in annual revenue. Kabala had also spoken optimistically of getting government clients for the phones, including all the American military allies, but his projections for that business seemed wildly optimistic.

			All of these were back-of-the-envelope computations, none of them supported by research, but Colussy and Castle were not that worried, as both were old hands at estimating things that can’t be estimated. At the end of the day, they decided the range of what they would need was anywhere from $100 million to $200 million, probably closer to the latter. That would be enough to buy the system out of bankruptcy and run it until positive cash flow kicked in.

			Castle said, “Don’t worry, Castle Harlan is good for a hundred million, and if we need more I’ll help find it.”

			In fact, they thought maybe they’d already found the rest. Kabala said he was in touch with two “Beltway bandit” firms that fed off government contracts. He also had a relationship with a San Diego real estate company that he thought would be interested, mainly so it could go into competition against ADT and other home security companies. Less appealing were Kabala’s plans for managing the new company. He said he would be CEO, but he would commute from his home in Naples to the headquarters in Virginia. The last thing Colussy wanted to do was come out of retirement to run a company, so he was grateful for Kabala’s offer to be the hands-on executive. But Colussy also had extensive experience with commuting executives, and he didn’t like them: they left on Thursday night and they returned on Monday afternoon. That didn’t really show the level of dedication that would be required.

			Still, this was an argument to have later. Colussy and Castle agreed to get some offer papers in front of the bankruptcy court as soon as possible to try to stave off the de-orbit. But the bigger question for the long run was: Where would the revenue come from? You weren’t going to be able to monetize this company with Himalayan mountain climbers and Congolese diamond prospectors and Chinese phone booths. Colussy had identified several industries that he thought would want the system—oil exploration, mining, forestry, anywhere employees worked in remote areas—but all those taken together still weren’t enough to put Iridium into the black. The two best bets, in his opinion, were the shipping industry, which was a proven user of satellite phones, and the aviation industry. When Colussy ran Pan Am, the airline served 121 cities in 84 countries, and its communications system was a patchwork quilt of phones, radios, cables, and telegraphs that worked most of the time but would have been a thousand times smoother if he could have parked an Iridium phone in every cockpit. There was no question in his mind that the airline industry, and anyone who owned an airplane, would adopt Iridium as the standard. And from his experience as a Coast Guard officer and lifelong sailor, he knew that the ship-to-shore system of marine communications, virtually unchanged for twenty years, was expensive and unreliable. Cell phones were worthless in the oceans. That had to be an easy-to-take market.

			Then there were those sixty-three thousand people who already owned Iridium phones. They would be essential customers as a baseline to build from. The problem was that they were all angry. After paying exorbitant monthly rates, their service had been shut off without notice. But Colussy was an old marketing hand. Back in the sixties he’d suffered through a year as an account executive at Wells Rich Green, the powerhouse Madison Avenue agency where he successfully sold the edgy “Up, Up and Away” campaign to a skeptical board at Trans World Airlines (TWA). He eventually became frustrated working at a place dominated by long-haired creative types who smoked marijuana in their offices, telling CEO Mary Wells Lawrence, “I’m too square for the advertising business,” as he left for a more straight-edge marketing job at Pan Am. Still, he knew how to build a customer list, and he was sure that by giving the disaffected Iridium users some initial free service, most of them could be retained as subscribers.

			By the time Colussy and Castle concluded their meeting, both men were fairly confident that they had the rough outline of a business plan. What they didn’t know was that almost all the assumptions they’d made—sources of financing, the willingness of the government to extend contracts, the mood of the Iridium users, the attitudes of foreign governments, the partners most likely to invest, the division of labor among the three men present in Palm Beach, the interest of the aviation and maritime industries—were wrong.

		

	
		
			Chapter 2

			NERDS, NAZIS, AND NUKES

			MAY 2, 1945
VILLAGE OF OBERJOCH,
BAVARIAN ALPS, GERMANY

			Only a scientist could use the word “love” when speaking of a satellite. The Iridium space vehicles were created and nurtured entirely within the domain of stolid, sensible engineers—not a species known for singing romantic ballads—and yet, when searching for metaphors, they would lapse into amour: “I love the system.” “We all loved the constellation.” “There was a lot of love for Iridium.” In some cases it was an embarrassed love, like the young boy infatuated with the girl no one else likes. In others it was a rebellious love, inflamed by parental disapproval. But in most cases it was the inner thrill of seeing a beauty no one else was aware of, because the satellites weren’t attractive in any outward way. They were gold, silver, and black—bold and tacky, like cheap gowns sold in casino dress shops—and their “wings” (actually solar panels used to charge the battery) were ungainly. They were skinny as satellites go, at barely fourteen hundred pounds, and they went around the planet at the wrong angle—over the Poles instead of around the Equator. It was not uncommon for people close to the Iridium program to refer to them, years later, as “my satellites.” Yes, there were people who hated them, but their hate had a peculiar tone—it was the plaint of the jilted lover. How did these satellites hold the fascination of so many people? How did they develop such a legion of lovers?

			Iridium was, in fact, the culmination of one hundred years of sci-fi geek history.

			The idea of sending an object into orbit around the planet is so odd to the nonscientist that no one even thought it could be done until 1897, and even then it remained in the realm of theory because no rocket existed that was powerful enough to thrust through the ionosphere to start the orbit. The first proof that satellites were possible came not from a scientific laboratory or a university, but from a partially deaf high school math teacher speculating from the little town of Borovsk on the bleak Russian steppe. Konstantin Tsiolkovsky was thirty-nine years old when he wrote an article called “Investigating Space with Rocket Devices” and submitted it to a Russian science journal, but it wasn’t published until six years later, in 1903, the same year the Wright brothers achieved flight at Kitty Hawk. Tsiolkovsky’s article was all but incomprehensible to the layman, consisting as it did of elaborate mathematical calculations, and in fact went mostly unnoticed in the West except by other scientists obsessed with space, almost all of whom were dismissed by their respective governments as kooks. Tsiolkovsky, then, was the prototype for every satellite inventor of the next century, a combination of dreamer and scientist who, from boyhood, was fascinated by stories about space travel, especially the novels of Jules Verne and H. G. Wells. He even wrote articles about how man would someday communicate with creatures from outer space, and how the eventual colonization of space was the key to human immortality. No wonder his fellow citizens in Borovsk thought of him as a bizarre eccentric.

			For the next half century, most of the writing about orbital vehicles used the term “spaceships,” not “satellites.” It was assumed that anything put into orbit would be operated by human beings who would function as latter-day explorers. And almost all the early speculation about satellites was also concerned with rockets, since nothing could happen, space-travel-wise, until someone developed a rocket powerful enough to overcome the gravitational pull of nature. The necessary speed of the rocket, as calculated by Tsiolkovsky, was 11.2 kilometers per second, and for the next forty years this would be the holy grail of outer space visionaries. Who would be the first to develop a rocket with enough thrust to accelerate a heavy object to 25,000 miles per hour?

			But human nature being what it is, the only way to get money to build rockets was to design rockets that killed people. So there was always a disconnect between the men who wanted to put things into space and the men who controlled their means to do so. The advanced rockets developed in the United States and Europe leading up to World War II were designed to travel vast distances very close to the ground and then explode on impact, destroying as much as possible. The science of telemetry—communicating with the rocket and its payload—was mostly devoted to guiding it toward an enemy target. It was an American, the physicist Robert H. Goddard, who solved the principal technical problem of an outer space rocket in 1926 when he mastered the use of liquid fuel, but he would die in 1945 without seeing his invention used for any purpose except war. When scientists would ask the military for rockets to be used for peaceful purposes—firing them into the stratosphere, for example, to get information about cosmic rays or geomagnetic storms—they would inevitably be turned down. And it didn’t help that many of the scientists were also writers of science fiction.

			Herman Potočnik, a Slovene who worked as a rocket engineer in the 1920s in Vienna, wrote a book under a pseudonym called The Problem of Space Travel: The Rocket Motor, which was mostly ignored by his colleagues in the Austro-Hungarian scientific community but was reprinted in serial form in the American pulp magazine Science Wonder Stories. Hermann Oberth, a Transylvanian high school math teacher who first developed the concept of the multistage rocket, wrote a doctoral dissertation in 1922 called By Rocket into Planetary Space that was rejected by the University of Göttingen as “utopian,” its author nothing but a “romantic futurist.” Oberth would become the scientific consultant on the first film to feature scenes from outer space, Fritz Lang’s Frau im Mond (Woman in the Moon), which premiered in 1929 and inspired a whole generation of amateur space-flight enthusiasts, most of whom joined the Verein für Raumschiffahrt (Society for Space Travel), a Breslau-based club that stirred the imagination of its youngest member, seventeen-year-old Wernher von Braun. Oberth would turn up again in the 1950s, serving as advisor to the Hungarian producer George Pal’s space-travel film Destination Moon and contributing articles to Flying Saucer Review, where he traced alien visitations back to references in Pliny the Elder—but then again, there was not much separation at the time between science fiction writers and science fact writers. When John Robinson Pierce, Director of Research at the prestigious Bell Laboratories in New Jersey, first wrote about the potential benefits of orbiting communications satellites, it was in Astounding Science Fiction magazine in 1952. His article appeared right alongside the work of George O. Smith, whose system of communications-relay satellites between Earth and Venus was first proposed in 1942 and then expounded in pulp paperbacks such as Operation Interstellar and Lost in Space, all of which were taken seriously by the satellite community even though Smith had no standing as an academic. And the man who first calculated the orbit at which a satellite would stay in the same position above Earth—26,199 miles from the center of the earth, or 22,237 miles above mean sea level at the Equator—was not a scientist at all but Arthur C. Clarke, science fiction writer, retired Royal Air Force electronics officer, and proud member of the British Interplanetary Society, in a letter to Wireless World magazine in 1945. (Today a geostationary orbit is called the “Clarke orbit,” and there are more than 450 satellites that use it.)

			The geeky scientific dreamers went on publishing their stories about space travel, waiting on the technological means to lift their visionary vehicles into space, but it was the Nazi war machine that finally made it possible. The Peenemünde Army Research Center, based on the tiny island of Usedom in the Baltic, was where Wernher von Braun and his team of four thousand engineers used slave labor to build the most powerful rocket the world had ever seen, the V-2 “Vengeance” missile used to terrorize London from six hundred miles away. (Painted on the base of the V-2 was the logo of Frau im Mond, the Fritz Lang movie.) It was typical of rocket scientists that on October 3, 1942, the day the V-2 achieved its first successful launch, Nazi General Walter Dornberger’s celebratory toast at Peenemünde was devoted not to winning the war but to “making space travel practicable.” In fact, von Braun spent two weeks in a Gestapo prison after being overheard telling someone he would prefer to be building spaceships instead of military rockets—a comment ruled disloyal to the war effort. Von Braun’s design center, the Heeresversuchsanstalt, also developed plans for an intercontinental missile that could reach the United States from Germany, but that technology would have to wait until von Braun switched teams.

			As Nazi Germany started to collapse in early 1945, von Braun feared the savagery of the Red Army, which was approaching Peenemünde from the south, but after what he’d done to London, he feared the British army even more. He had a half-dozen conflicting orders on his desk, including orders to fight to the last man, orders to preserve his research, orders to destroy his research, and orders to retreat to various places in the mountains. He finally decided to evacuate all five thousand scientists and engineers and their families, taking the top hundred officers with him as he crossed Germany north to south and made his way toward the American lines. Von Braun’s insurance policy was the blueprint for the V-2 missile—fourteen tons of paper that he loaded into trucks and stowed in an abandoned iron mine in the Harz Mountains while his team made its way toward Bavaria, using his status as an SS officer to avoid being detained. The German rocket scientists ended up waiting for General Patton’s army at the resort village of Oberjoch, on the Austrian border, and it was von Braun’s brother Magnus who rode a bicycle out to the edge of town and accosted the first American soldier he could find. That turned out to be Private First Class Frederick Schneikert, who was perplexed by Magnus von Braun’s message and told him frankly, “I think you’re nuts.” But von Braun’s broken English and Schneikert’s broken German were eventually sorted out, and passes were issued so that the von Braun team could leave their hotel and surrender to the First Army, headquartered at the nearby Austrian village of Reutte, on May 2, 1945. It was at that moment that the entire history of space exploration, and of satellites, was altered.

			Von Braun was moved to “P.O. Box 1142,” the notorious secret prison in Fort Hunt, Virginia, where his membership in the Nazi Party and his career as an SS officer were erased from his biography so he would qualify for amnesty. All the Nazis were then scrubbed and debriefed in Operation Paperclip (code-named for the way their false biographies were attached to their personnel files) so they could be sent to Aberdeen Proving Ground in Maryland, then White Sands Missile Range in New Mexico, where sixty-four V-2s were reassembled for testing. For years afterward, V-2s were fired vertically into the skies, eventually achieving altitudes of 244 miles, and the design of the German rocket was used for many of the earliest American missile launchers. Von Braun was later assigned to the Redstone Arsenal in Huntsville, Alabama, and put in charge of rocket development, but once again he bristled at being forced to work on military matters instead of his first love: spaceships. In his spare time he became an advisor to Walt Disney, and in 1952 he wrote an article for Collier’s calling on America to immediately start building “cargo rockets” and a wheel-shaped Earth-circling space station to be used as a terminal for all the ships that would soon be shuttling to and from distant planets. Von Braun had wanted to bring 500 scientists to the United States, but the Americans accepted only 177. The others were captured by the Russians, so both countries used the technology of Peenemünde throughout the Cold War to build rockets, ICBMs, and, almost as an afterthought, satellites.

			Still, no one had thought of bouncing a radio wave off a satellite until, in the middle of World War II, the radio intelligence agents of the Federal Communications Commission encountered a strange and scary phenomenon: radio messages from outer space. Every day these agents “cruised the ether” using aperiodic receivers scattered across North America to search for Nazi fifth column radios as well as signals from enemy submarines on both coasts and Nazi agents in South America and Africa. (“Aperiodic” simply means capable of responding to every radio signal, no matter where it appears in the spectrum, without having to turn a dial.) Each officer would identify suspicious transmissions, then send his data to the Radio Intelligence Division in Laurel, Maryland, where technicians would triangulate the signals with a device called an Adcock Direction Finder. Once they had a general idea of where the signal originated, an unmarked Hudson sedan would be sent to the suspected area. This prowl car had a short-range direction finder that could be extended through a hole in the sedan’s roof, allowing officers to further narrow down the location. Finally, an undercover agent would be outfitted with a “snifter” (a direction finder concealed under his clothing) so that he could get close enough to identify the building and then the room, and presumably destroy the Nazi transmitter or turn the agent. At any rate, this was how the system was supposed to work, but the FCC was perplexed by certain signals that seemed to come from nowhere and could never be triangulated. These transmissions were truncated, appearing sporadically, only at certain times of the day or night. So James H. Trexler, an engineer at the Naval Research Laboratory’s Offboard Countermeasures Branch, started studying these “anomalous propagation” signals and eventually discovered that they were coming from . . . the moon. If the moon happened to be in the pathway of a radio signal, the signal would reflect back to Earth at the precise angle it glanced off the moon’s ionosphere—which was news to everyone, since until then no one knew the moon had an ionosphere, and so it was assumed that any signals striking the jagged lunar surface would glance off at random angles.

			After the war, both the U.S. Navy and the U.S. Army Air Force came up with plans for an orbiting spaceship—the word “satellite” was still not in common use—that would be used to reflect radio-wave messages as well as listen in on Soviet transmissions, but the Pentagon killed every proposal as so many speculative pies in the uncharted skies. The Army even went so far as to prove it could be done by sending and receiving the first moon bounce on January 10, 1946, when a 3,000-watt pulse was sent from a laboratory at Fort Monmouth to the lunar surface and back down to New Jersey in 2.5 seconds. Later that same year, the Douglas Aircraft Company published a feasibility study called Preliminary Design of an Experimental World-Circling Spaceship, but it failed to impress the Pentagon, mainly because the satellite wouldn’t be able to carry any weapons. Various pro-satellite forces inside the Pentagon managed to get development funds placed in the 1948 defense budget, only to have the money stricken when there was a public outcry about using scarce public resources on what were regarded as fanciful playthings for scientists.

			The only way communications satellites were ever going to be built was to find some warlike purpose for them, so most of the continuing research went on at the dreary top secret Naval Research Lab in Maryland. It was there, on July 24, 1954, that Trexler sent his own voice from the Stump Neck Radio Antenna Facility to the moon and back, amounting to the first satellite phone call. (For security reasons, all he transmitted were vowel sounds.) This breakthrough led to Operation Moon Bounce, a program to use the moon for real-time communications, and a year later the first moon-bounce telegraph message was sent from Stump Neck to the Navy Electronics Lab in San Diego. By 1956 a recorded message by President Eisenhower had been sent from Stump Neck all the way to Wahiawa, Hawaii, to the same military communications center that would be used by Iridium forty years later. Throughout the early fifties, the Navy was establishing leadership in the science of manipulating radio signals in outer space, having set up a complicated system that allowed its ships to send and receive messages via the moon.

			But obviously a moon-based system had major drawbacks—namely that the moon was not always on the side of the planet where you needed it and, depending on its trajectory across the skies, would be useless if you couldn’t get the right angle on it. The self-evident solution would be to replace Earth’s natural satellite with an artificial one, but the only scientists who seemed to be focused on that project were at Bell Labs, the research arm of AT&T, and they couldn’t do anything without the military loaning them a rocket. Fortunately the upcoming International Geophysical Year (IGY) gave everyone an opportunity to claim rockets. The scientific community had known for a long time that the eighteen months between July 1, 1957, and December 31, 1958, would be a period of maximum solar activity, creating perfect opportunities to use new technology—especially rockets, radar, and computers—to study outer space and the oceans. So in 1954 the International Council of Scientific Unions met in Rome to propose the equivalent of the world’s biggest science fair, challenging countries to put aside their differences and contribute projects that would map and describe the expanding universe. Since President Eisenhower had made several speeches about making sure outer space was used for peaceful purposes, the handful of satellite men in the armed services saw this as their big chance.

			First in line for IGY funding were the moon-bounce guys at the Naval Research Lab, who wrote a proposal in 1954 for Project Vanguard, an experimental satellite that would orbit Earth sometime during 1957 or 1958. The Glenn L. Martin Company, creator of the Viking rocket developed at White Sands using Nazi technology, was given the contract to build the launcher. The Naval Research Lab would create the satellite itself, an orbiting laboratory that would be carried aloft in order to chart what might lie beyond Earth’s atmosphere. The project would be run by the National Academy of Sciences—to make it clear that it was a civilian, not a military, project—and the whole thing was announced on July 28, 1955, at a White House press conference full of speeches about how important it was to move away from the emphasis on building ICBMs and start building space vehicles that would benefit mankind. Whether “freedom of space” was something Eisenhower genuinely believed in is a matter of some historical debate. The Air Force had taken that 1946 study by Douglas Aircraft and used it to develop plans for a spy ­satellite—and the very first satellite authorized for production, in 1954, was called Weapons System 117L, which doesn’t exactly sound like a peaceful use of space. So what’s more likely is that the Pentagon wanted to test the right of countries to protect their airspace from spy satellites. Having satellites circling the planet for purely experimental purposes would establish the principle that there was no such thing as outer space airspace.

			Not so surprisingly, idealistic notions of a scientific United Nations in the sky died quickly. Less than two weeks after getting the contract for the Vanguard rocket, the Martin Company got hired to build the new Titan missile for America’s fledgling ICBM system. As any satellite man could have predicted, all the top Martin engineers were pulled off the Vanguard project in Baltimore and sent to Denver to design the airframe of the Titan. The Vanguard program then puttered along with very little notice, greatly annoying the Air Force generals who had to make room for it at the Atlantic Missile Range, part of Patrick Air Force Base near Cocoa Beach, Florida, later to be called Cape Canaveral.

			To say that Vanguard was the most neglected space project in history is no exaggeration. First the Vanguard team was forced to share Launch Complex 18 with Douglas Aircraft, which was developing the intermediate-range Thor missile. Then, because they were so chronically underfunded, the Vanguard builders had to scrounge for materials, at one point being reduced to ordering Victor mousetraps from the manufacturer in Pennsylvania to harvest the cadmium-plated springs, then sending engineers to a Sears Roebuck department store to buy screw jacks. They asked the U.S. Army Corps of Engineers to send a salvage team out to White Sands to bring back the ninety-five-foot gantry they used for their Viking missiles, believing they were doing the country a favor by saving the cost of a new one, but Major General Donald N. Yates, commander of the Air Force Missile Test Center, barged into a Vanguard planning session to fulminate that “the structural monstrosity proposed for your launch complex will be erected over my corpus delicti!”

			Fortunately the Vanguard scientists had been assigned an equally profane troubleshooter, Captain Winfred E. Berg, who told Yates that if he interfered with their plans, they would just get permission to use the Redstone launch complex instead and mess that up worse. Eventually Yates backed down and became fond of the Vanguard people, mainly because they were such underdogs—not just low-priority people but no-priority people. When they would request special equipment, he would complain they were “clobbering up my range,” but privately seek to find what they needed. Still, even with all the cost-saving measures and the sharing of facilities, the Vanguard budget ballooned from $9.7 million to $110 million, causing the Pentagon and the National Science Foundation to start fighting over who should pay for it.

			By the summer of 1957 work on the Vanguard satellite had slowed to a crawl, causing Rear Admiral Rawson Bennett, Chief of Naval Research, to pay a personal visit to Launch Complex 18A. Pulling a couple of engineers into a room, he said, “What’s going wrong down here anyway?”

			“Just one thing,” answered Daniel Mazur, head of telemetry. “Instead of rockets, Martin is sending us shit.”

			And indeed by that time Vanguard engineers had come to think of the Glenn L. Martin Company as careless and sloppy, an impression reinforced by a visit to its Baltimore offices, where designers worked out of an old plant with broken windows and would sometimes arrive in the mornings to find that sparrows had left droppings on their architectural drawings. Vanguard was just not a priority—not for the government, not for the military, and not even for the lead contractor. Because of the escalating cost and the blasé attitude of the government, there was even talk of scrapping the program entirely—until October 4, 1957, when a reception for scientists at the Soviet embassy was interrupted with the announcement that “Sputnik,” the Russian word for “satellite,” was already in orbit.

			Sputnik was pretty much the lamest excuse for a satellite ever launched—an aluminum-alloy sphere, twenty-three inches in diameter, weighing about 184 pounds—but it was passing over the United States every ninety-six minutes, making the beep beep sound that would forever be appropriated by filmmakers depicting objects in outer space. Sputnik was actually a last-ditch effort by Sergei Korolev, the chief designer of Russia’s R-7 missile, to get a satellite into space before America did. Like von Braun and his American counterparts, Korolev was a science fiction buff who had read Jules Verne and been an amateur rocketeer as a boy, but his main job in the fifties was working anonymously inside the sexily named Design Bureau Number 1 at Scientific Research Institute Number 88, a secret installation near the elite Moscow suburb of Podlipki. Korolev was known as the most brilliant Russian rocket designer, but times being what they were, individual talent was subsumed under a morass of acronyms and vague official-sounding organizations with purposes known only to a few. Fortunately Korolev was a tough man—he had been imprisoned for six years in the worst part of Stalin’s gulag, the frigid Kolyma gold mines—and he knew how to work the bureaucracy.

			Most of the Russian satellite men had worked with gliders—or what America called cruise missiles—during the early thirties, and one of Korolev’s close friends from that era was Mikhail Tikhonravov, a rocket scientist who figured out the liquid-fuel problem for Russia’s Katyusha rockets and was one of the Soviet officers who searched through the forests of Poland, looking for remnants of the V-2s launched from Peenemünde. After the war Tikhonravov was assigned to a “closed city” called Bolshevo to develop applications for ICBMs. The two friends stayed in close touch and thought it would be possible to use Korolev’s version of the V-2—called the “Semyorka,” but always referred to by its official name, the R-7—to put a vehicle into space. All through the fifties Korolev tried to get the Soviet Union to back a satellite. The Academy of Sciences of the USSR gave lip service to his plans, but when he would submit designs, he would be told that rockets were too expensive and too necessary to the national defense to be wasted on an orbiting science experiment. Korolev asked his friend to do the technical studies anyway, and in 1954 Tikhonravov completed a detailed paper called Report on an Artificial Satellite of the Earth. Thanks to President Eisenhower’s announcement of the American Vanguard program, it was just enough ammunition to allow Korolev to go to the forbiddingly titled Minister of Medium Machine Building and get minimal funds to do the initial design work. Without much enthusiasm, the USSR Council of Ministers finally approved a small “Object D” to be launched by an R-7 rocket, sending some scientific instruments into orbit during the International Geophysical Year. (D, or Д, is the fifth letter in the Cyrillic alphabet. The four previous “objects” authorized for R-7 usage were nuclear warheads.)

			Then, on September 20, 1956, Korolev got word through KGB spies that the Americans had attempted to launch a satellite from Cape ­Canaveral—and were almost successful. This report was false. What the spies had detected was Wernher von Braun’s test of his Jupiter-C rocket, which did set an altitude record of 682 miles and a distance record of 3,350 miles, but was strictly intended for use as a weapon and had nothing to do with Project Vanguard. This was an easy mistake to make, since von Braun had been begging Eisenhower to let him launch a satellite, but the President was determined to leave the satellite program in the hands of civilians. Von Braun was so upset by being blocked, in fact, that he told an Army general he was going to launch a satellite anyway and pretend it was a “mistake”—a notion that he was dissuaded from only after threats to his funding and position.

			Back in Russia, alarmed by what he thought was an almost-­successful satellite launch, Korolev scaled back his design to virtually nothing—the engineers called it Prosteishiy Sputnik, or “bare-bones satellite”—and went to the Ministry of Defense with a bold presentation that made it politically dangerous to oppose him. “We made it in one month,” said future cosmonaut Georgy Grechko, “and with only one reason, to be first in space.” They actually wanted to launch it before the beginning of the IGY, to emphasize how far ahead of everyone else they were, but the R-7 had three failed launches during the summer of 1957, bringing into question whether the Soviets’ main rocket would ever work at all, much less be available for Prosteishiy Sputnik. Finally, in late August, the R-7 launched an ICBM 6,500 kilometers and hit a target on the Kamchatka Peninsula. Oddly, the announcement of this achievement—which really did threaten world peace—was hardly even noticed by the Western press. Not so thirty-eight days later, when the same rocket was used for Korolev’s “toy satellite.” The act of launching Prosteishiy Sputnik from Tyuratam—later to become known as the Baikonur Cosmodrome—at 22:28:34 Moscow time on October 4, while the Vanguard was still doddering along, shook the American public to its foundations as a seeming symbol of Soviet superiority in outer space.

			Yet everything about Sputnik was primitive to the extreme. The Russians didn’t have access to a computer, so they used trigonometric tables and arithmometers (mechanical calculators) for the whole project. They had no tracking stations, so they couldn’t even be sure at first that the satellite had achieved orbit. The nervous engineers at Tyuratam had to wait an excruciating eighty-six minutes from the time Sputnik left Russian airspace over the little village of Klyuchi, on the Kamchatka Peninsula, then passed over North America, the Atlantic Ocean, and Europe, before appearing again on the western horizon. The last two minutes were truly harrowing, but when the satellite did make its appearance, the bunkers at Tyuratam broke into chaotic cheering. Soviet Premier Nikita Khrushchev was the first person to be notified. He said, “Fine,” and went back to bed, assuming it was yet another routine project to measure cosmic rays or whatever. The next day’s Pravda gave a brief, dry description of the launch, attaching little importance to it. It was not until the Russians saw the alarmist headlines in the Western press that they realized they had scored a propaganda coup.

			The Vanguard team was devastated. Admiral Bennett proved incapable of diplomatic word choices when he told a reporter, “Sputnik is a hunk of iron almost anybody could launch.” Secretary of State John Foster Dulles was so apoplectic he couldn’t even bring himself to congratulate the Russians. “What has happened,” said Dulles, “involves no basic discovery and the value of a satellite to mankind will for a long time be highly problematical.” The first half of his sentence was correct, but the second half was decidedly unprescient. Long after ICBM silos had been turned into museums, long after manned space vehicles had become passé, hundreds of satellites would still be circling the planet, revolutionizing our knowledge of Earth, the stratosphere, and the universe on the one hand, and becoming essential to our daily lives on the other. The communications satellite, of which Sputnik was the earliest primitive prototype, was in fact the most useful and valuable result of all space programs, past or present.

			Almost alone among elected officials, President Eisenhower was not that worried about it. After being informed of the satellite’s size, he asked CIA Director Allen Dulles if someone had misplaced a decimal point. By the time the National Security Council convened a week later, Eisenhower told the assembled officials that “I’m beginning to feel somewhat numb on the subject of the earth satellite.” To make his point, he posed a rhetorical question to Detlev Bronk, president of the National Academy of Sciences.

			“Were we Americans the first to discover penicillin?” Eisenhower asked.

			“You know the answer to that, Mr. President,” said Bronk.

			“And did we kill ourselves because we didn’t?”3

			Ultimately the chief benefit of Sputnik was to launch the American space program for real. John P. Hagen, the bespectacled, mild-mannered head of Vanguard, had been at the Soviet embassy when Sputnik was announced and was plunged into an immediate maelstrom of “How could you let this happen?” second-guessing. Hauled before Congress and derided by the same politicians who had held up his funding, the hapless Hagen was now showered with money and forced into a launch before he was quite ready. So on December 6, 1957, two months after Sputnik, the Vanguard satellite was fitted into the nose cone of a Juno rocket at Cape Canaveral and prepared for launch. The rocket rose about four feet off the ground, lost power, sank back to the launchpad, exploded, and toppled toward the ocean shore, engulfed in flames. The satellite detached from the nose cone anyway, rolled over on its side, and started beeping like a defective smoke alarm. It beeped for much of the day, in fact, until workers could get close enough to shut it off. Hence the first attempt to launch an American satellite of any kind became known in the press as “kaputnik,” “flopnik,” and “stayputnik.”

			Stock in the Glenn L. Martin Company fell so sharply the day after the failed launch that the New York Stock Exchange had to stop trading. At the United Nations, a Soviet delegate asked American delegates if they would be interested in receiving aid from the USSR’s program of technical assistance for backward nations. Debate would go on in the engineering world for a long time about what caused the failure—the most likely culprit was the engine itself, the responsibility of General Electric—but the nation didn’t care what the reasons were. Secretary Dulles told the President that the United States had become “the laughing-stock of the whole Free World,” and could they please stop announcing the precise times and dates of launches until the launches were successful? Not likely, Dulles was told, when the United States was the country saying all this stuff should be publicly available to the world scientific community and not shrouded in military secrecy.

			By then Project Vanguard had become the whipping boy for everything thought to be wrong with America, and the powers that be felt so humiliated by the experience that they finally asked Secretary of Defense Neil McElroy to go ahead and send up a military satellite. McElroy had been at a Redstone Arsenal cocktail party the night of the Sputnik announcement, so Wernher von Braun, gloating and licking his chops, had gotten in his face and made an impassioned plea for reviving his Project Orbiter, which had been rejected for the IGY in favor of Vanguard. “Vanguard will never make it!” pronounced the Prussian. “We have the hardware on the shelf. For God’s sake, turn us loose and let us do something. Just give us a green light and sixty days.” As much as Eisenhower despised the idea of using an ICBM rocket for the launch—the same rocket that Hagen had asked permission to use, only to be told by the Army that it was needed for more important things—von Braun was given the go-ahead. So it was the Army, not the Navy, that ended up having the first successful American launch on January 31, 1958, when the satellite Explorer, designed by the Jet Propulsion Laboratory at Caltech and built in eighty-four days, was placed on a Jupiter-C rocket and launched into an elliptical orbit ranging from 224 to 1,575 miles above Earth.

			A week later, Hagen was given a second chance with Vanguard, but the results on February 5 weren’t much better. His rocket reached an altitude of four miles but then exploded—and it didn’t help public perception when Hagen seemed on the verge of tears at the post-launch press conference. The Vanguard’s third try, on St. Patrick’s Day, March 17, 1958, had to be briefly postponed because—in a one-in-a-million coincidence suggesting the Fates were angry—von Braun’s Explorer was passing overhead at the moment planned for liftoff. A few minutes later, the long-awaited journey of Vanguard finally succeeded, reaching an apogee of 2,460 miles in an orbit so perfect, with all scientific instruments working so well, that it should have exonerated Hagen and his team. Vanguard is still in orbit today and expected to stay there for two more centuries—unlike Sputnik, which lasted only ninety-two days before crashing. Project Vanguard had accomplished every single goal of its original mission—building a civilian rocket from scratch, putting up a satellite during the IGY, pioneering the use of miniature circuits and solar batteries, developing the world’s first global tracking system—and this had all been accomplished while working in public view, unlike the projects of von Braun and Korolev. The Delta rocket, which would become America’s most dependable launcher, evolving into the rocket used for most of the Iridium constellation, took its second and third stages directly from Vanguard. Most important of all, Vanguard showed the world that civilian space projects had value.

			But virtually no one made these points at the time, because it was thought of as, if not too little, certainly too late. In fact, the German press called the Vanguard mission “spaetnik,” spaet being the German word for “late.” The Russians had put two more satellites into orbit in the meantime, including one carrying Laika, a stray dog from the streets of Moscow. America was the country whose rockets always exploded. The Soviet Union’s Baikonur Cosmodrome, which would send the Luna 2 spacecraft to the surface of the moon the following year, was clearly the space-race leader. The Soviets kept sending requests to the United States to join them in their peaceful scientific efforts by contributing measuring devices and monitors to the Russian satellites, and it was embarrassing for the State Department to keep coming up with excuses as to why the United States didn’t want to do that. As Congress debated, the Army fully expected to be given responsibility for all future space programs, and Secretary of Defense McElroy established the Advanced Research Projects Agency (ARPA) to handle that job alongside its work with ICBMs. But history would go in a different direction. A few months later Congress passed the National Aeronautics and Space Act, creating NASA and establishing the firm principle that space belonged to civilians. Hagen had won out over both the Soviets and von Braun, even if the public wouldn’t ever see it that way.

			Not so surprisingly, it was the American satellites that brought back real scientific discoveries, whereas the Russians contributed virtually nothing to the IGY. Explorer discovered the Van Allen radiation belts, regions of trapped plasma surrounding Earth that are especially hazardous to space vehicles if not properly shielded. (They were named after America’s leading astrophysicist, James Van Allen of the University of Iowa, who designed Explorer.) Vanguard discovered the bulge on Earth and brought back data on cosmic rays, the gravitational fields of the moon and sun, meteor dust, and the intensity of solar radiation. The Russians, by contrast, didn’t even have enough earth stations to track their own satellites; it was the Vanguard technicians at six American tracking stations who told them where their birds were. In the very early days of Sputnik, before the American system was able to home in on the Soviet radio frequencies, the sputniki were tracked with the help of seventy thousand amateur ham radio operators who would log their shortwave signals and send them to the National Academy of Sciences. On one mission the Soviet tape recorder failed to work, rendering all its scientific equipment useless.

			In fact, after that first victory, the Russians would never again lead in satellite technology. By 1960 the Pilotless Aircraft Research Division at NASA’s Langley Research Center had collaborated with Bell Labs to put up Echo, the first true communications satellite, a huge Mylar “satelloon” that was launched from Wallops Island, Virginia, and passively reflected microwave signals. (The first satellite telephone call was from Goldstone Dry Lake in the Mojave Desert of California to Crawford Hill in Holmdel, New Jersey.) And it quickly became apparent that satellite technology thrived when in private hands and didn’t do so well when the Pentagon and Kremlin attempted it. The first advanced communications birds were put up on an experimental basis by AT&T (Telstar), RCA (Relay), and Hughes Aircraft (Syncom), and at one point these companies were so far ahead of Washington that President Kennedy became alarmed that space might become privatized. Kennedy was a fan of the technology, using Syncom to make the first satellite phone call between heads of state when he dialed up Nigerian Prime Minister Abubakar Tafawa Balewa so the two men could chat about the career of Nigerian middleweight boxing champion Dick Tiger. But Kennedy pointed out that the budget for NASA was just $300 million per year, while AT&T had $7.4 billion in sales for the year 1959 alone. Concerned that AT&T could use its position as a protected monopoly to outspend everyone in space, the President insisted on the formation of a public satellite corporation that would be jointly owned by the public and the major government contractors. The result was COMSAT, formed in 1962 and widely feared by the rest of the world as an incipient American monopoly.

			To assuage the complaints of Europe, it was agreed that a “single-world” communications satellite system would be built jointly, with 61 percent owned by COMSAT and 39 percent by the western European nations, plus Canada, Japan, and Australia. The resulting company, INTELSAT, was responsible for the most famous launch of the sixties: Early Bird, the first commercial geosynchronous satellite (GEO) and the celebrity satellite of the West. Early Bird was positioned in a Clarke orbit over the Atlantic Ocean, and together with its sister GEOs, Lani Bird and Canary Bird, it accomplished the first live worldwide television broadcast, a 1967 show called Our World that was intended to unite the nations—or at least the nineteen nations that chose to participate. (Moscow toyed with the idea, then pulled out.) The 150-minute show featured superstar celebrities from the countries where people were still awake on a Sunday evening—the artist Pablo Picasso, the soprano Maria Callas, the Vienna Boys Choir, the Canadian media theorist Marshall McLuhan—but in Japan, where it was 4:20 a.m., a segment on workers building the Tokyo subway system had to suffice. The show was a propaganda coup—probably the closest the American satellite makers came to the excitement over Sputnik—mostly because of the closing segment in which the Rolling Stones, guitarist Eric Clapton, drummer Keith Moon, singer-songwriter Graham Nash, and singer Marianne Faithfull all joined the Beatles on the final chorus of “All You Need Is Love,” composed by John Lennon especially for the occasion as a tacit Vietnam War protest.

			Early Bird was the first satellite that actually produced revenue—but there should have been more of them. Kennedy administration policies barring the privatization of space had served as a giant stop sign to AT&T, ITT, General Electric, GTE, Lockheed, RCA, and Hughes, all of which had been poised to spend hundreds of millions on satellite systems. It was more than ironic that Congress formed COMSAT to avoid “a monopoly in space” when there were at least seven competitors ready to go, and that didn’t count the British, French, Canadian, and West German companies. It was even more ironic that the government, to use the most polite term, appropriated patents owned by Bell Labs and others, because without them the first government satellites couldn’t have been built. 

			In the 1960s, COMSAT and INTELSAT promoted the “open skies” policy of the Eisenhower, Kennedy, and Johnson administrations, but after that the two big satellite companies started to act like monopolies themselves, and America was increasingly perceived as the bully trying to claim all of outer space for itself. The Nixon administration did the most damage by insisting that foreign countries adhere to various American standards if they wanted to use rockets. The Europeans were rightly suspicious that they would never be allowed to launch their own communications satellites on American rockets, thereby endangering the preeminence of COMSAT, and so the European space industry was born, especially in France, which had always been annoyed by the “technology gap” between the United States and Europe. France had had nuclear capability since 1960, when it tested its own atomic bomb, and it had dropped out of NATO in 1966 so that, among other defense goals, it could develop its own ICBMs. So it’s no accident that the first European rocket able to launch communications satellites was French—the Ariane, first used in 1979 from the French space complex in Kourou, French Guiana. Thus the fascination with satellites came full circle, since the original space-geek bible—De la terre à la lune, read by Tsiolkovsky, Potočnik, Oberth, Goddard, Pierce, Korolev, and von Braun—was written by a Frenchman: Jules Verne.

			The Soviets, on the other hand, never got the hang of communications satellites. Three weeks after Early Bird went up, they launched a vehicle called Molniya that had one of the weirdest elliptical orbits ever devised, an orbit so strange it’s been called the “Molniya orbit” ever since. Inclined at 63.4 degrees, Molniya took twelve hours to circumnavigate Earth and had such a high apogee (twenty-five thousand miles) that the United States naturally assumed its real purpose was to monitor ICBMs at high latitudes. The Soviets made one brief effort to copy INTELSAT with a 1968 cooperative satellite called Intersputnik, but the eight-nation consortium was not exactly stable after the Soviets invaded one of its members—Czechoslovakia—just a month after the venture was announced.

			By the dawn of the eighties, the United States was still the acknowledged leader in space, with eighteen civilian satellites in orbit, but no longer the only country that could design systems. Three French and three West German companies, working together, had put up two experimental satellites called Symphonie in the early 1970s. Telesat Canada had put up seven Anik satellites, becoming the first country to set up its own commercial GEO system, and as time went on the rest of the developed world would become competitive. The Palapa satellite in Indonesia (1976), the Sakura satellite in Japan (1983), and the Olympus satellite in England (1989) were state-of-the-art communications projects. The Indian National Satellite (INSAT) was the most complex satellite ever launched prior to Iridium. Called “a crowded Indian bus shot into space” when it was introduced in 1983, it combined television transmission, weather forecasting, remote sensing, voice, data, telegraph, and video.

			And for thirty years that’s how satellite projects were done—they were too big, and too important, for mere corporations to attempt. But as the Cold War started to wane, all that was destined to change. In 1988 a maverick American television producer named Rene Anselmo inaugurated the first privately owned satellite, PanAmSat, which was launched from French Guiana on an Ariane rocket decorated with a cartoon dog that had its leg raised—Anselmo’s message to what he called the INTELSAT monopoly. By then the action in the United States had abruptly turned back to the military side anyway, as billions were once again being poured into outer space projects—specifically one project called “Star Wars.” All the science developed over the previous four decades was about to be concentrated in a bizarre stranger-than-fiction system that President Reagan would use to move the Soviets toward peace.

			“Star Wars” was originally a term of derision. When Reagan proposed the Strategic Defense Initiative (SDI) in March 1983, his loudest critic was Carol Rosin, the schoolteacher turned spokesperson for Wernher von Braun in the years leading up to von Braun’s death in 1977. Rosin appropriated the title of the George Lucas space-war movie to make fun of SDI as science fantasy—based on mere promises from the Lawrence Livermore National Laboratory—but the media picked it up, and eventually even the engineers involved in its design started using the term. SDI was so complicated that there were only two or three people who truly understood all its aspects. As originally drawn up, Star Wars was to be an arsenal of satellites equipped with X-ray lasers and particle-beam weapons that would blow up Russian missiles by turning their own nuclear warheads against them. There were three programs within the program, and they all involved aggressive, fast-moving satellites that could make split-second decisions without human control. The first was a system of what were called “kinetic kill vehicles,” to be housed in giant satellite garages called “gunracks.” These KKVs were designed to deliver explosive warheads to Soviet missiles almost immediately after the enemy rockets were launched. The gunrack was eventually ruled out as being too large a target—too easy to shoot down—and it evolved into its virtual opposite, a system called “Brilliant Pebbles.” Brilliant Pebbles was a constellation of four thousand mini-satellites that would fire watermelon-sized canisters (“pebbles”) at high velocities in configurations that allowed each canister to destroy up to ten Soviet warheads at a time. If for some reason one of the pebbles failed to eliminate the missile during its initial launch phase, the canister would burst open like a replicating techno-creature and a dozen smaller kill vehicles would fly into action. These “Genius Sand” interceptors were designed to blow up the Russian rockets when they were flying through space on their way to North America.

			The third Star Wars system—and the one that would make Iridium possible—was Brilliant Eyes, a constellation of several hundred lightweight low-earth-orbit satellites (LEOs) carrying infrared sensors that would track the Soviet missiles at a later stage so they could be destroyed, either by Genius Sand or by a ground-based missile arsenal similar to the ones housed in silos that had peppered the northern regions of America and Canada ever since the 1950s. No wonder Carol Rosin and others made jokes about it. Star Wars had a massively complicated architecture that sounded so far-fetched that even its designers at the Livermore Lab were sometimes skeptical about whether the systems could interoperate successfully. But its key elements were that a) it carried no nukes, and b) the whole system was entirely defensive—none of the vehicles could hurt anything except a nuclear device that had already been launched. For some reason it frightened the Soviet Union as no previous space program ever had.

			It was the peculiar logic of the Cold War that the agreed-upon concept of Mutual Assured Destruction (MAD) was considered safer than one country having an advantage over the other, even if that advantage was merely the ability to knock incoming missiles out of the air. The Soviets condemned Star Wars as an act of aggression, claiming that it violated the 1972 Anti-Ballistic Missile Treaty that limited the United States to one hundred defensive missiles stationed at one facility: Grand Forks Air Force Base, just north of Emerado, North Dakota. The ABM Treaty also forbade the two countries from deploying “mobile” systems, and Brilliant Pebbles was about as mobile as any system ever devised, but the Americans chose to interpret the word “mobile” to mean transportable via railroad cars or trucks. So the Russians were right—each tiny Brilliant Pebble and Genius Sand was, in actuality, a miniaturized antiballistic missile—but Reagan continued to build Star Wars anyway, defending it as an instrument of peace, which meant hundreds of contractors, including Motorola, continued to design it. The common denominator of all the satellites used in Star Wars was that they could talk and think (hence “brilliant” and “genius”). They were, in effect, autonomous, computerized outer space cyborgs—the first time anything like that had ever been attempted.

			The nation spent $44 billion on this system before eventually abandoning it in 1994, mostly due to withering attacks by Senator Sam Nunn, chairman of the Armed Services Committee. Democratic opposition to Star Wars was based partly on the desire to honor the ABM Treaty, but primarily on the concept first put forth by General Eisenhower that there should be no weapons in space. It was always a strange conceit, since there were at least twenty thousand active nuclear warheads and all of them were positioned on vehicles that would fly through space to reach their targets. The very first ballistic missile, the Nazi V-2 used to bomb London, flew up to fifty miles high, which qualifies as outer space by virtually any definition. The only nuclear warheads not delivered from space were carried on bombers. The Strategic Air Command had plans to scramble B-52s that would rendezvous at the North Pole and wait for windows of opportunity to dip down into Soviet airspace and cause damage, and presumably the Soviets had a similar plan, but those maneuvers would be used only after the space missiles had already been launched. In other words, the military aspects of the Cold War were all conducted in space. The only differences between Star Wars and the other systems were that it was satellite based instead of rocket based and it was a destroyer of nuclear weapons but not a nuclear weapon itself.

			Technology developed for the Star Wars satellites, most of it classified, was what would be built into the Iridium system. Once again, it took a war-fighting purpose to create the technology that could be used in peacetime. In the estimation of many analysts, Star Wars was what led Mikhail Gorbachev to seek peace with the West, but it had another, purely technological legacy, and that was Iridium.
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HOW A SINGLE MAN SAVED THE WORLD'S LARGEST SATELLITE
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‘This is a masterpiece of research and storytelling.
GARY KINDER, AUTHOR OF SHIP OF GOLD IN THE DEEP BLUE SEA
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