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PREFACE

THIS IS THE story of America’s forgotten heroes of World War II. They didn’t wear uniforms, at least not at first. They wore business suits, dungarees and flannel shirts, spectacles and Stetsons, Homburg hats and hard hats, lab coats and welding leathers and patterned head scarves.

They were the American businessmen, engineers, production managers, and workers both male and female who built the most awesome military machine in history: the arsenal of democracy that armed the Allies and defeated the Axis. Together they produced two-thirds of all Allied military equipment used in World War II. That included 86,000 tanks, 2.5 million trucks and a half million jeeps, 286,000 warplanes, 8,800 naval vessels, 5,600 merchant ships, 434 million tons of steel, 2.6 million machine guns, and 41 billion rounds of ammunition—not to mention the greatest superbomber of the war, the B-29, and the atomic bomb.

How this remarkable mobilization of American industry, technology, and material production happened remains the great untold story of World War II. This book builds that story around two central figures, William Signius Knudsen and Henry Kaiser. One was a Danish immigrant who worked his way up from the shop floor to become president of General Motors. The other grew up as a problem child in upstate New York before going west to head the most titanic construction cartel in America, the Six Companies, who built Hoover Dam.

Almost forgotten today, their names and faces were emblazoned across the news in wartime America.

At Roosevelt’s call, Knudsen left GM in 1940 to spearhead America’s rearmament, first as director of the Office of Production Management and then to accept a lieutenant general’s commission (the first and only civilian in American history to receive this honor) as head of industrial production for the U.S. Army.

Henry Kaiser became America’s most famous shipbuilder and the living symbol of the productive power of the arsenal of democracy with his launching of the Liberty ships. A 1945 Roper poll named Kaiser as the civilian most responsible for winning the war, right after Franklin Roosevelt himself.

Knudsen knew how to make things, especially out of metal. Kaiser knew how to build. They each gathered around them a few chosen businessmen who joined them in starting America’s mobilization effort. Many of these men had never been to college; some were school dropouts. None had heard of an MBA. But eventually hundreds, then hundreds of thousands of other businesses and companies joined in. Their foes weren’t German or Japanese soldiers but Washington politicians and bureaucrats, shrill journalists, military martinets, the denizens of Big Labor as well as Big Government—and sometimes the forces of blind fate.

Many paid a terrible price. American workers in war-related industries in 1942–43 died or were injured in numbers twenty times greater than the American servicemen killed or wounded during those same years. At General Motors alone 189 senior executives died on the job during the war, trying to ensure final American victory.

Most accounts of America in World War II center on the great climactic battles from Midway and Tarawa to D-day and Iwo Jima. The battles American business fought and won came earlier—some a year before the country went to war. Yet they enabled the United States to win those battles to come, and crush the forces of Fascism. In so doing, they transformed America’s military into the biggest and most powerful in the world. They also laid the foundations for a postwar prosperity that would extend across three decades until the 1970s and fuel the economic growth of the rest of the planet.

Japanese admiral Yamamoto famously said he feared the attack on America at Pearl Harbor had “awakened a sleeping giant.” In fact, it had been aroused to life more than a year before by other events—events that led a man in a wheelchair to pick up the phone and dial a number in Detroit.
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U.S. Army, mid-1930s. Courtesy National Archives


Our opponents are miserable worms. I saw them at Munich.

—Adolf Hitler



IT WASN’T A DAY to expect catastrophe.

Across Western Europe, May 10, 1940, dawned bright and clear. Then, with a whine accelerating to a scream, swarms of German Stuka dive-bombers swooped out of the skies over Holland and Belgium and unloaded their bombs. The skies turned from blue to white as thousands of parachutes opened and German paratroopers descended to earth to seize key bridges and installations. The supposedly impregnable Fort Eben Emael fell in a matter of hours. Dutch and Belgian troops, stunned into impotence, dropped their rifles and surrendered—beaten by an enemy they barely had time to see, let alone fight.

After seven months of what the French called la drôle de guerre and the British the Phony War, the war declared back in September 1939 between Germany and the Allies had finally turned real.

With drill-like precision, German shock troops crossed the Meuse River and grabbed key bridges for a thrust deep into French territory. On May 14 hundreds of German tanks began pouring through the gap at Sedan and into the open countryside. Entire divisions of the French army were cut off. Back at headquarters, generals ordered their troops to hold positions, only to learn that German panzers had already bypassed them.1

That same afternoon, French and British Royal Air Force bombers set out to blow up the crucial bridges across the Meuse. German antiaircraft fire and fighters shot down more than half in what was the bloodiest single day in RAF history. Yet the Meuse bridges remained unscathed. That same afternoon, German bombers devastated the ancient Dutch city of Rotterdam, killing a thousand civilians and rendering thousands more homeless. It was the world’s first taste of what massed modern bombers could do to a helpless civilian population.

German tank columns, meanwhile, were pressing on toward Paris. Hitler’s Blitzkrieg, a mechanized tidal wave of planes, tanks, and armored cars, was sweeping aside everything in its path.

Winston Churchill had been prime minister less than five days when he was awakened at 7 A.M. by a phone call from his French counterpart. “We have been defeated,” Paul Reynaud said in English. Churchill rubbed his eyes, but said nothing. Reynaud then repeated, “We are beaten; we have lost the battle.”2 Churchill flew to Paris that day to see what could be salvaged from imminent defeat. But he paused to send a telegram across the Atlantic to the White House and President Franklin D. Roosevelt. It read in part:


As you are no doubt aware, the scene has darkened swiftly. If necessary, we shall continue the war alone and we are not afraid of that. But I trust you realize, Mr. President, that the voice and the force of the United States may count for nothing if they are withheld too long.3



Sitting four thousand miles away, Roosevelt could read the headlines in the Washington Post: DOZEN FRENCH CITIES BOMBED. He was also getting private reports from his ambassadors in Paris and London, reports of Allied consternation and confusion, and imminent collapse.

Churchill’s telegram seemed to burn a hole in his desk in the Oval Office. “You may have a completely subjugated, Nazified Europe established with astonishing swiftness,” it went on, “and the weight may be more than we can bear.”4 If France fell, and then possibly Britain, the entire balance of power in the world would change. The United States would face a hostile continent across the ocean—with a once-mighty British Empire rendered impotent almost everywhere else.

Roosevelt drummed his fingers and thought. For years his political instincts had told him to stay away from what was happening in Europe. He had come into office in 1933 to deal with a domestic crisis, the economic depression left unsolved by Herbert Hoover. Unemployment had stood at 25 percent. Industrial production had fallen by a third; one-half of the nation’s wealth had been wiped out. His job had been tackling breadlines, closed factories, and a budget out of balance by $2.5 billion. Dabbling in foreign affairs had seemed a distraction.

In addition, the Democratic Party he headed had been badly burned by European entanglements under Woodrow Wilson. It was led by men disillusioned by the failure of Wilson’s promises regarding the First World War, “the war to end all wars,” and what had seemed then to be a Carthaginian peace imposed on Germany at Versailles. Having once been determined to save the world, American progressives were now just as determined to turn their backs on it.

Contrary to later myth, the Republican years of the twenties were not the heyday of isolationism. Presidents Harding, Coolidge, and Hoover had remained actively engaged in European affairs. Their representatives attended disarmament conferences, mediated disputes over war reparations, helped to rebuild a broken Germany, and provided famine relief to a starving Soviet Union.

Roosevelt and New Deal Democrats rejected this legacy of engagement. It was a Democratic Congress that passed two Neutrality Acts in 1935 and 1936, prohibiting American companies from selling any war equipment to any belligerent in an armed conflict, and a Democratic president—Franklin Roosevelt—who signed them both.5

Roosevelt had also encouraged Senator Gerald Nye (a Republican) and his young legal counsel Alger Hiss in their sensational investigations into the conduct of American armaments manufacturers in the First World War. The Nye Committee blasted companies like DuPont, General Electric, General Motors, Colt Arms, Electric Boat (makers of submarines), Curtiss, Boeing, and Sperry Gyroscope as “merchants of death.” It even blamed their “lies, deceit, hypocrisy, greed, and graft” for getting the United States into the war in the first place.6

Nye’s proposed solution was nationalizing the armaments industry. That didn’t happen, but companies like DuPont got the message. The Wilmington, Delaware, firm had supplied America’s armed forces with gunpowder since the American Revolution. Now it slashed its munitions-making division to less than 2 percent of operations.7 Other companies drew the same lesson: Supplying America with arms was business you did not want.*

That didn’t matter much, because the defense budget was moribund. Cuts President Hoover had imposed on the War and Navy departments with the onset of the Depression became self-sustaining. “Niggardly appropriations for the operation and maintenance of the Navy put naval operations in a veritable straitjacket,” one historian would write of those bleak years.8 Ships were scrapped or mothballed; fleet exercises were curtailed by a lack of fuel and support vessels. Building and fortifying facilities ceased, especially in the western Pacific. The naval base at Pearl Harbor, which was supposed to anchor a chain of fortified Pacific naval stations stretching from Midway to Guam and the Philippines, became a lonely outpost in a vast and empty sea.

From the fourth-biggest military force in the world in 1918, the United States Army shrank to number eighteen, just ahead of tiny Holland. By 1939 the Army Air Corps, forerunner of the U.S. Air Force, consisted of some seventeen hundred planes, all fighters and trainers, and fewer than 20,000 officers and enlisted men.9

In the late thirties, as tensions grew in Europe between the totalitarian powers and the liberal democracies, the United States remained reluctant to break its neutrality and take sides. Roosevelt and his special White House aide Harry Hopkins did not admire men like Hitler and Mussolini; quite the opposite. But their overriding goal was peace in Europe, in order to keep America out of war. If that meant appeasement of Hitler’s incessant demands, then so be it. When Roosevelt learned in October 1938 that Neville Chamberlain had handed over a large chunk of Czechoslovakia to the Third Reich, he sent a congratulatory telegram: “Good man.”10

But soon after the surrender at Munich, Roosevelt’s mood began to change. He realized Hitler’s thirst for power was not going to be assuaged, ever. This would inevitably mean war, and once again America would find itself one ocean away from a Europe in flames. “If the Rhine frontiers are threatened,” he told friends in January 1939, “the rest of the world is too”—including the United States.11

So after years of avoiding foreign affairs, Roosevelt began taking small, cautious steps, like a man feeling his way along in the dark.

In 1936 the Washington Naval Treaty, which had sharply limited the future growth of the U.S. Navy in the name of arms control, expired. Roosevelt let it lapse. He then ordered the Navy to launch its first major shipbuilding program in more than twelve years (one of the ships to come out of it was the aircraft carrier USS Enterprise). In 1938 the Army Air Corps got the biggest authorization for buying planes in its history.12 Roosevelt began talking about an American air force on a par with those of Britain, France, and Germany.

The Army and Navy Munitions Board, which decided what kinds of weaponry America would make, became an executive office of the president—a bureaucratic consolidation that showed the commander-in-chiefs new interest in military matters. He also authorized the transfer of American capital ships from the Pacific to the Atlantic, the first significant shift in the country’s naval dispositions since the close of World War I.

Then when Europe went to war in September 1939, Roosevelt joined forces with Nevada senator Key Pittman to call for a bill modifying the Neutrality Act. Starting in November, the United Kingdom and France were free to purchase munitions from American companies on a “cash-and-carry” basis.

All well and good for Britain and France. But what about munitions for America? Reports that summer had it that Hitler’s Luftwaffe had reached a combined strength of nearly 8,500 fighters and bombers—most of them advanced types less than three years old. The Army Air Corps had barely a fifth of that number, and most were out of date. When it came to the other ingredients of modern mechanized warfare—tanks, armored cars, antiaircraft guns, and troop-carrying trucks—Americans were even more hopelessly behind.

Brigadier General George Patton learned this when he took charge of the Army’s Second Armored Brigade at Fort Benning, Georgia, the summer of 1939. Patton had 325 tanks—at a time when the Germans had more than 2,000—but no reliable nuts and bolts to hold them together. Patton asked the quartermaster for the necessary nuts and bolts; they never reached him. In desperation he ordered them at his own expense from the Sears and Roebuck catalogue.13

All of this is hardly surprising, considering that the Army had just six working arsenals for manufacturing weapons. Eighty-five percent of the machinery in those arsenals was over ten years old, and much of it predated the start of the century. Some went back all the way to Gettysburg and Antietam.

Then in August 1939, on the eve of war in Europe, the Army held major war games at Plattsburgh, New York, to find out what it could do. Fifty thousand men were put on the field—but more than two-thirds were part-time National Guardsmen. They quickly lost their direction as units haplessly bumped into each other. Without radios to issue orders, soldiers began wandering in search of officers to give them. Some stumbled on lines of Good Humor trucks parked in a field: The Army had been forced to hire them to serve as decoy tanks because there weren’t enough real tanks or armored cars to go around. “The U.S. Army,” Time magazine said, summing up, “looked like a few nice boys with BB guns.”14

No wonder, then, that on September 1, when Ambassador to Russia William Bullitt called the White House to say that Germany had invaded Poland, Roosevelt’s response was, “God help us all.”

Neither the collapse of Poland nineteen days later nor Germany’s unleashing of its U-boats to prowl the Atlantic nor the fall of Norway and Denmark in April 1940 had roused the rest of the country to thinking about its own defense. After Poland fell, Roosevelt dared to appoint a War Resources Board of industrial leaders to consider what might be needed if America did have to prepare for a modern war. The board sat for six weeks before public outrage forced him to disband it.15

Right up to May 13, 1940, Roosevelt was still unwilling to challenge a Congress, and a vast majority of Americans, who were deeply opposed to getting involved in another shooting war, anywhere and under any circumstances. He began thinking about retirement. Two terms as president were enough, he was telling friends; time to retire to Hyde Park and write his memoirs. In January he told Treasury Secretary Henry Morgenthau he didn’t want to run again, “unless things get very, very much worse in Europe.”16

On May 14 they very much did. Roosevelt realized he had to act.

Less than twenty-four hours after getting Churchill’s telegram, Roosevelt summoned Morgenthau and Army Chief of Staff General George Catlett Marshall to his office. For the past months, the pair had been locked in a brutal battle over the Army budget. In 1939 defense spending topped $1 billion for the first time since 1918. The armed forces had grown to 334,000 men from 291,000. Still, Marshall knew that was barely a quarter of the 1.2 million the British and French had mobilized to stop the German invasion—and they were losing the war.

All the same, the Treasury secretary wanted another $6 million cut out of the Army’s appropriations for 1940. He was worried about the United States reaching its debt limit. Marshall was worried about the United States’ survival. He had pleaded and begged to have the money restored.

Now Roosevelt wanted some answers. What were they finally going to do about the 1940 Army appropriation?

Morgenthau weighed in again with his arguments about fiscal prudence, hammering again and again on the point of the debt limit. Then Marshall stood up and said, “Mr. President, can I have three minutes?”

Roosevelt nodded yes.17

From Virginia Military Institute to West Point to General Pershing’s staff during the Great War, George Marshall had dedicated his life to the Army. He was a soft-spoken, taciturn man, known to be smart and serious but hardly eloquent. Now he gave the speech of his life. France was about to collapse. Then it might be Britain’s turn. The United States would be facing the Nazi empire alone.

America simply didn’t have enough planes, enough soldiers, enough tanks or artillery or machine guns, he said, to fight a war with Germany.

“If five German divisions landed anywhere on the coast,” Marshall told the president, “they could go anywhere they wished.”18 If, meanwhile, trouble heated up in the Pacific over Japan’s ambitions there, the situation would be even more hopeless.

It was time, Marshall concluded, for the president to get serious about arming America for war. He had to get together a group of industrialists to draw up a plan for defense preparation and production. There was not a day to spare. They should be brought to Washington that same week.

“If you don’t do something,” Marshall concluded, “and do it right away, I don’t know what’s going to happen to the country.”19

Roosevelt was convinced. Within hours he sent an urgent message to Congress, asking that the $24 million appropriation for the Army be expanded to $700 million. He said, “This nation should plan at this time a program that will provide us with 50,000 military and naval planes…. I should like to see this nation geared up to the ability to turn out at least 50,000 planes a year.”

The country was stunned. Charles Lindbergh, a key figure in the opposition to getting entangled in Europe and self-appointed guru on all things relating to aviation, dismissed the numbers as “hysterical chatter.” Republican leader Senator Vandenberg of Michigan warned that “it would take more than appropriations to make a national defense.” The president of the Air Transport Association of America said it was “fooling the people” to raise unrealistic hopes about how many planes could be made and when they could be delivered.20

Meanwhile, Secretary Morgenthau called a meeting of American airplane executives at the White House for May 18. He wanted to know what they thought they could produce in terms of warplanes, and how many.

Morgenthau’s visitors included executives from Glenn Martin of Baltimore and Lockheed of California, as well as Douglas, North American, and Consolidated. They had taken one kick after another from Roosevelt’s administration, from stripping away their airmail contracts to divesting them of their civilian airline routes, the so-called big breakup of 1934. With the Depression in full swing, they had only a thin trickle of military orders, fifty or sixty planes at a time; it was all that kept them alive. In 1938 they had barely supplied the Army Air Corps with ninety planes a month.21 Now the White House was telling them they wanted planes by the thousands.

What kind of planes do you want? they asked. Morgenthau could not tell them. They wanted to know exactly how many were needed and when the delivery date would be. Again the Treasury secretary drew a blank. The executives went home, more confused than ever.22

Meanwhile, news from Europe grew steadily worse. On May 20 the Germans reached the Channel. The British army in France was cut off. Unless they were able to retreat to the closest port still not in German hands, Dunkirk, they would have to surrender. Churchill began to plan for a German invasion. Britain’s odds of surviving, which Roosevelt had privately set at fifty-fifty, now looked like running to zero.

On the seventeenth, Churchill had drafted one last telegram to Roosevelt. In it he warned the president that if Britain lost the war, it might mean that Germany would seize the Royal Navy, the single greatest armed force in the world. “I could not answer for my successors,” he wrote, “who in utter despair and helplessness would have to accommodate themselves to the German will.” In other words, Churchill was saying, if Britain lost, Roosevelt would find himself facing a German fleet large enough to patrol in force right off America’s Atlantic shore.23

A man of many gifts and strengths, on policy matters FDR was a procrastinator. He preferred to put off decisions—or at least to keep news about them from going public—as long as possible, especially the big ones. But on May 23 he sensed his options had run out. He called the one person whose advice in this hour he trusted, the person he believed could figure out a way to get America ready for a war it didn’t want and hadn’t yet been declared, but which now seemed inevitable.

Bernard Baruch was a wealthy financier and longtime Democratic fund-raiser, and Roosevelt’s point man in dealing with Wall Street and big business since the beginning of the New Deal. More relevantly, Baruch had been head of the War Industries Board that had coordinated the effort to arm America during World War I—for which the Nye Committee had ruthlessly raked him over the congressional coals.

But as assistant secretary of the Navy, the young Franklin Roosevelt had watched Baruch pull that war production effort back from the brink of chaos in the summer of 1917 and impose some rational order on a process that had baffled and frustrated both the American military and American business alike. Now Roosevelt wanted Baruch to do it again.

Baruch turned him down. He knew no modesty, and he had anticipated this moment for a long time. Back in March 1939, his friend Winston Churchill had warned him, “War is coming very soon.”24 Baruch had briefed the short-lived War Resources Board on what it had to do to get America’s major corporations involved in war production. He had drawn on his experience of securing the right raw materials, organizing the multitude of contracts needed to produce ships, trucks, guns, uniforms, and ammunition, and getting them shipped from points around the country to America’s armed forces.

But the sixty-nine-year-old financier sensed that putting it together this time was a task too complicated even for him. In the previous war, Baruch’s War Industries Board had managed to build mountains of war materiel. The problem was, almost none of it was ready in time to fight the war. Three million American soldiers had had to fly French airplanes, carry British rifles, and crouch behind British machine guns. Of the 10,000 75mm artillery pieces the War Department ordered, only 143 ever reached the front—and not one American-made tank.25

The pressures of time, materials, and distribution had been immense then, when America’s economy was strong and growing. They would be far worse now for an American industrial base that had deteriorated for a full decade. In addition, the country needed to build a modern air force as well as a two-ocean navy—and fleets of transport ships to bring it all into action.

Someone else, Baruch told Roosevelt, would have to take charge.

The president wanted to know whom he should call. “Who are the three top industrial production men in the United States right now?” he asked.

“First, Bill Knudsen,” Baruch replied. “Second, Bill Knudsen. Third, Bill Knudsen.”26

When Roosevelt announced his plans for 50,000 planes a year, Hitler branded the number a fantasy. He scoffed, “What is America but beauty queens, millionaires, stupid records, and Hollywood?”27

He was about to find out.




* Airplane makers like Curtiss and Boeing and Glenn Martin had little choice. Military contracts were the only way they could survive during the Great Depression. Boeing, however, felt the full force of the government’s revenge. In 1934 its leading executives, including Pratt & Whitney founder Fred Rentschler, found themselves banned from the industry for five years—unprecedented for an act of Congress. A disgusted Bill Boeing quit the company he had founded back in 1917 from a barn on the shore of Lake Union. His partner Phil Johnson had to find work manufacturing trucks in Seattle, then moved to Canada to operate the airline that would become Air Canada.
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William S. Knudsen, as he appeared as head of Chevrolet, 1921–22.


My business is making things.

—William S. Knudsen, May 28, 1940



ON A FREEZING cold day in early February 1900, the steamer SS Norge pulled into New York Harbor.* It was carrying five hundred Norwegian, Swedish, and Danish passengers looking for a new beginning in a new world. One of them stood eagerly on deck. Twenty-year-old Signius Wilhelm Poul Knudsen braced his Scotch-plaid scarf tight against the cold and yanked a gray woolen cap more firmly on his head.1

William McKinley was president. Theodore Roosevelt, fresh from his triumph at San Juan Hill in the Spanish-American War, was governor of New York. The United States had just signed a treaty for building a canal from the Atlantic to the Pacific—in Nicaragua.

New York City was about to break ground for a subway system. And six cities—Boston, Detroit, Milwaukee, Baltimore, Chicago, and St. Louis—had agreed to form baseball’s American League.

Young Knudsen’s first sight after passing the Verrazano Narrows was the Statue of Liberty, holding her barely discernible torch high in the fog. Then, as the ship swung past Governors Island, objects loomed out of the icy mist like giants from Norse legend.

They were the office buildings of Lower Manhattan, the first skyscrapers—the nerve centers of America’s mightiest companies. Almost half a century later, Knudsen could recall each one.2

There was the twenty-nine-story Park Row Building, topped by twin copper-tipped domes and deemed the tallest building in the world. There was the St. Paul Building, completed in 1898, twenty-six stories, or 312 feet from ground floor to roof. There was the New York World Building with its gleaming golden dome. In a couple of years, they would be joined by the Singer Building, rising forty-seven stories; the Woolworth Building at fifty-seven stories; and then, looming above them all, the Standard Oil Building, its 591-foot tower topped by a flaming torch that could be seen for miles at sea—a torch to match that of Lady Liberty herself.

“When you go to Europe,” Knudsen liked to say, “they show you something that belonged to King Canute. When you go to America they show you something they are going to build.”3 No king or emperor had built these mighty edifices, the twenty-year-old Danish immigrant told himself. No king or emperor had built this country of America. It was ordinary men like himself, men who worked hard, who built with their minds and hands, and became rich doing it. Signius Wilhelm Poul Knudsen was determined to be one of them.

He was one of ten children, the son of a Copenhagen customs inspector who had made his meager salary stretch by putting his offspring to work. Work for Knudsen had begun at age six, pushing a cart of window glass for a glazier around Copenhagen’s cobblestone streets. In between jobs, he had squeezed in time for school, and then night courses at the Danish Government Technical School. Bill Knudsen was still a teenager when he became a junior clerk in the firm of Christian Achen, which was in the bicycle import business.4

Knudsen’s first love was bicycles. With one of Achen’s salesmen, he built the very first tandem bicycle in Denmark. In a country with more bicycles than people, he and his friend became minor celebrities. Soon they were doing stints as professional pacers for long-distance bicycle races across Denmark, Sweden, and northern Germany.

But Knudsen had bigger horizons. He knew America was the place where someone skilled with his hands and with a head for things mechanical could flourish. So he had set off for New York, with his suitcase and thirty dollars stuffed in his pocket. Years later, when newspaper articles described him as arriving as “a penniless immigrant,” he would archly protest. “I wasn’t penniless,” he would proudly say. “I had saved enough to come with thirty dollars.”

The Norge disgorged its passengers at Castle Garden, the southern tip of Manhattan. Before putting his foot on American soil for the first time, he paused for a moment on the gangplank to gawp at the new world around him.

A voice barked out from behind, “Hurry up, you square-headed Swede!”5

From that moment, Bill Knudsen used to tell people, he never stopped hurrying. That is, until he became a living legend of the automotive industry—bigger in some ways than Henry Ford.

Knudsen landed a job not very far from where he had disembarked, in the Seabury shipyards in the Bronx’s Morris Heights. Ironically perhaps, his first job in America was in the armaments industry. Knudsen found work reaming holes in steel plate for Navy torpedo boats for seventeen and a half cents a day, then graduated to join a gang of Irish riveters as the “bucker-up,” the man who held the chunk of steel behind the hole as the red-hot rivet was hammered into place.

After a long day at the yards, he would go home by a steam-driven train on the Seventh Avenue Elevated to 152nd Street, where he had a shabby room in a boardinghouse run by a Norwegian immigrant named Harry Hansen. There he would wash away the soot and sweat, then head downtown to the beer gardens along the Bowery or to the saloons on Christopher Street in Greenwich Village, which was still a village. There a nickel bought him a dinner of roast beef, smoked fish, pickles, bread, and sliced onions.6

“If I had to start over again,” he said many years later, “I would start exactly where I started the last time.” But it was sweaty, brutally tough work with brutally tough men. Bill Knudsen was big, almost six foot four. So his landlord was amazed when he came home after his second day in the yards with welts across his face, and an eye that was nearly swollen shut.

“What happened to you?” Hansen wanted to know.

“I got into a fight—with a little fellow,” Knudsen muttered. “If I could have got my hands on him, I would have broken his neck. But I couldn’t. He just danced around and did this—” He waved his arms around like a boxer, and then pointed to his wounds. “And then did this! Where can I learn to do it?”7

So Hansen handed him over to a fellow Norwegian named Carlson, who taught boxing at the Manhattan Athletic Club at 125th Street and Eleventh Avenue. There Knudsen strapped on a pair of boxing gloves for the first time. Soon he became so adept at the pugilistic art that he was presiding champ of the shipyards—no small feat—and did amateur bouts at the Manhattan Club and all around New York.

From building ships he graduated to repairing locomotives for the Erie Railroad, and then in 1902 he got the opportunity he had been waiting for. It was a job building bicycles for a firm in Buffalo called Keim Mills. Buffalo was already New York State’s fastest growing industrial town, and John R. Keim was a Buffalo jeweler who had bought himself a bicycle factory. Knowing nothing about bicycles, he left the running of it to his shop superintendent, a Connecticut Yankee named William H. Smith.8

Knudsen packed his suitcase and boxing gloves and took the train to Buffalo. If he imagined working in a bicycle plant meant making bicycles, however, he was disappointed. With the new century, the business had fallen on hard times and Keim was turning his machines over to other work. Some of it was for an inventor of a steam-powered horseless carriage called the Foster Wagon. Since Knudsen knew about steam engines, he found himself making engines for Foster.9 In the process, he also learned about machine tools, the machines that made machines, and about toolmaking—and how diagramming out tool-work problems on paper could speed up the manufacturing process.

After his work with machine tools, Knudsen took a course on steelmaking at the Lackawanna Steel Company plant, and later he and Smith developed their own steel alloy. Soon he was supervising the making of brake drums for a Lansing, Michigan–based company called Reo Motor Company, run by Ransom E. Olds. Olds had been making his version of the horseless carriage since 1896, but by 1904 he was finding plenty of competition from an upstart entrepreneur operating out of Detroit named Henry Ford.

Smith and Knudsen learned that Ford, who had been in business barely a year, was looking for someone who could make steel axle housings for his cars. They immediately bought train tickets out to Detroit and met Ford himself at his plant on Piquette Avenue. They spoke amid the placid and rhythmic clop of horses’ hoofs and carriage wheels from the street outside, and came back with an order worth $75,000—the biggest in Keim’s history.10

The partnership would grow and prosper at both ends as the infant automobile industry grew. By 1908—the year the first Model T chugged out of the Piquette Avenue factory and entrepreneur Billy Durant founded General Motors—the twenty-nine-year-old Knudsen was general superintendent at Keim and employing fifteen hundred people. Three years later he proudly took a bride, a girl of German descent named Clara Elizabeth Euler. That same year, 1911, Ford was impressed enough with the Keim operation that he bought the whole company outright. Knudsen suggested Ford think about assembling Model T’s right there in the Buffalo plant, as well as in Ford’s brand-new setup in Highland Park off Detroit’s Michigan Avenue.

Knudsen spent weeks arranging the tools and machines on the Keim floor in order to put together the Model T components. He taught his mechanics how to assemble the car in separate stages, from bolting together the chassis to trimming the body and varnishing. Then one morning Knudsen was stunned to come in and find all the machines idle.

The Keim workers told him they were on strike. They had decided they didn’t like the piecework rates they were being paid on some of the outside contracts. Knudsen couldn’t believe they were so shortsighted as to break off building the country’s fastest-selling automobile over a minor contract dispute. But the men wouldn’t budge. He decided this was a crisis requiring the advice of the owner himself. At great trouble and expense, Bill Knudsen managed to reach Ford on the primitive telephone in the Keim office.

Ford listened and said, “That suits me. If the men don’t want to work, get some flatcars and move the machinery to Highland Park.”11

Three days later it was done. Then Ford ordered Knudsen himself, William H. Smith, and other key Keim managers out to Michigan.

They were now part of the team running the most famous factory in the world.

Nineteen hundred and twelve was a crucial moment in the evolution of Ford’s business. His Model T† consisted of nearly four thousand separate parts. Eight years earlier Walter Flanders, a veteran machinist who had dropped out of grade school and gone to work at Singer Sewing Machine, had shown Ford the value of making as many parts as possible interchangeable. These eliminated the need for custom or form fitting, which slowed production to a crawl. Flanders also showed him and his young engineers—Carl Emde, Peter Martin, and another Danish immigrant named Charlie Sorensen—how to arrange their machines in a priority sequence so that tools and parts were easily accessible.12

Flanders had just taught them the rudiments of assembly line production. Ford was lucky to have on hand young engineers like Martin and Sorensen, men whose idea of fun was breaking the assembly of a Model T down into eighty-four discrete stages—from forging the crankshaft and drilling out the engine block to stuffing the seat upholstery—then lining them up to form a single process.13 Highland Park became the first mass-production assembly line in automotive history. When Knudsen arrived, they were making a Model T every hour and a half, at a rate of five hundred a day.

Outsiders treated Highland Park as a manufacturing miracle. People toured the factory and snapped pictures (Ford sensed that inviting visitors, even other automakers, to see his assembly line would only enhance its mystique).14 Others tried to reproduce its elements, without success. But when Bill Knudsen arrived, he found the surroundings looked rather familiar. He realized he and Smith had used the same techniques at Keim for stamping steel parts for fenders and doors and for Ransom Olds’s brake drum assemblies. Instead of being mystified or dazzled by Ford’s accomplishment, Knudsen set about finding ways to make it work at a whole new level.

He had learned other things at Keim, especially from its manager William Smith. He had learned he had a special gift for making something with his hands while visualizing its outcome in his mind—and he learned the value of practical experience. When Knudsen was trying to save enough money to get an engineering degree at Cornell University, Smith had told him, “You’re a better engineer right now than any college graduate I have ever seen,” and he was right.15

When Keim was first contracted to assemble Ford cars, Smith had a Model T delivered and then he and Knudsen spent the day taking it apart and putting it back together again. Then Knudsen drove it around the plant floor—it was the first car he had ever driven—and out the door. He took Smith home and then drove to his lodging, where he stayed up half the night studying the transmission and gear system. “By the time I went to bed,” Knudsen later remembered, “I had a good working knowledge of the Model T.”16

From Smith he also learned certain economic lessons. Smith made Knudsen think about a factory as something more than a place for making things. A factory is a place for wealth creation, his mentor would tell him, and a place for practicing the dignity of work. There is something sacred about work, about an honest productive effort that earns the wages that are the foundation of home and health, education and security—and the foundation of the America the Danish immigrant had fallen in love with.

Knudsen took to Ford for the same reason. Its owner paid his men a standard five-dollar-a-day wage and looked out for their welfare. But above all, the factory floor at Highland Park offered a fascinating array of problems and challenges, into which he jumped with the same enthusiasm as a conductor with a new orchestra.

“It takes us too long to make cars,” Ford told him the first day. “We are beginning to get good materials, but we are not moving ahead as fast as we should…. That’s what I want you for.”17 Ford and his engineers had figured how the assembly line worked. Knudsen’s ultimate feat was to figure out why it worked, and how to make it a continuous process.

He started with materials.

“Don’t lay anything down if you can help it,” Bill Smith used to tell him. “Whatever you put on the floor you have to pick up again. Try to keep things moving until you get them to the shipping room.”

Knudsen realized that the key to mass production was not uniformity or even speed. It was creating a continuous linear sequence that allowed every part to be fitted where and when it was needed, while keeping costs down by growing the volume instead of skimping on materials. Knudsen had found the key to the economy of scale underlying all industrial manufacturing. “In other words,” as Knudsen liked to explain it, “the less complex parts were, the easier they were to make; the easier to make, the less the cost; the less the cost, the greater the demand.” It was a guaranteed formula for success and profit.18

Ford had developed his assembly line to make a single product. Knudsen would show him how it could be used to make any product, anywhere. He was happy to explain the process in his gruff Danish accent to anyone willing to listen—including later the president of the United States.

“First determine what machinery should be used,” he would say. “Next decide where every machine tool is going to be placed.”

Then he would spread out a blueprint with the floor layout. “Be sure the flow of materials coincides with the sequence of operations,” so there was no wasted motion or unnecessary steps. Finally, once you have your machines and operations and materials all in a row, “be certain all noses are pointed in the right direction,” he warned—so there were no bottlenecks and no need to back and fill in order to complete the job.19

What other Ford engineers had made seem complicated and mysterious, Knudsen revealed as simplicity itself. Henry Ford caught on at once. He sent Knudsen out to set up Ford production assembly lines around the country, from Buffalo to Los Angeles. By 1916 Ford was operating twenty-eight branch factories, most of them developed by Knudsen.20 Knudsen also found just the architect he needed for his factory plans in Albert Kahn, a poor immigrant like himself with a positive genius for industrial architecture. Kahn had revealed that gift in 1907 in his factory building for Packard—the nation’s first modern factory with great cathedral-like windows that flooded the shop floors with sunlight—and then with Ford’s Highland Park plant.

Kahn understood the core elements of the Knudsen formula. “If you wanted to build a factory,” Knudsen explained, “the thing to do was to make a layout of your machinery, and the flow of material, and then build a building around it”—instead of the other way around.21 In all, Kahn would erect more than one thousand plants for Ford. Ford factories sprang up in Chicago, Boston, Indianapolis, St. Louis, Memphis, Atlanta, Portland, Seattle, San Francisco, and Los Angeles. Knudsen would go on to do the same in Europe, while Kahn would even lay out the plans for a plant in the Soviet Union, based on Highland Park.22

Together Knudsen and Kahn made the Ford emblem a universal symbol of America’s industrial might. When on a chilly January morning in 1941 engineers set to survey the land on the far edge of San Francisco for what would become Henry Kaiser’s Richmond shipyards, their one glimpse of civilization was the Ford Motor Company sign rising high above the marshes.

Knudsen was grateful for his opportunities at Ford. They enabled him to build his own home on Moss Avenue in Highland Park and to buy a car for his wife, an all-white Model T with black-rimmed wheels.23 He enjoyed the constant challenge of new assignments, including building Eagle boats for the Navy during World War I—Knudsen’s first experience of contract work for the federal government. In fact, Ford made him head of all the company’s wartime production. When the big Dane scrounged up hard-to-find steel for Ford plants during the wartime steel shortage and devised a way to mass-produce Ford’s Liberty aircraft engine cylinders, Ford made him his corporate production manager. He raised Knudsen’s salary to a robust twenty-five thousand dollars, with a 15 percent annual bonus.24

An industry that had produced fewer than 90,000 automobiles in 1910 was now making ten times that number. Two in three were made by Ford.25 He and Knudsen had triggered a second industrial revolution based on mass production, one that lowered costs by making more, not fewer, of a product—and one that ruthlessly weeded out the old and obsolete to make way for the new.

But there were also problems at Ford. The old man ran his company like a Renaissance court, with partner James Couzens, Henry’s son Edsel, production chief Pete Martin, labor relations head Harry Bennett, and Martin’s assistant Charles “Cast-Iron Charlie” Sorensen jockeying to be the current favorite. Then there was the paternalism that sometimes chafed. Any employee who wanted to buy his own Model T had to get permission from a Ford company officer. Even getting Ford’s famous five-dollar-a-day wage, an employee had to prove he was married and taking good care of his family, or, if single, that he was either the sole support of next of kin or able to “prove his thrifty habits.” At one point Ford hired a team of investigators to check up and report on the home life of his employees. Knudsen talked him out of it, and the files were burned.26

The fifty-seven-year-old patriarch didn’t just believe he knew better than his workers (one reason he later resisted unions so long and so fiercely). He also believed he knew better than his customers. This was the issue that first drove the wedge between Knudsen and Ford.

Nearly a million Model T’s were on American roads, and there were more in Ford’s lots and showrooms. In 1915 every second car in America was a Model T. Knudsen sensed that with the war’s end and the return to peace, Americans’ demand for automobiles would soar—as would their demand for a more advanced car than the old Tin Lizzie.

Knudsen had some sketches made for a new car design and showed them to Ford. They could begin production at the River Rouge plant where they had built the Eagle boats, he explained, while finishing up the Model T line at Highland Park before converting over to the new car there.

Ford looked over the drawings. He noted that it was heavier than the Model T and had a gearshift like the more expensive models of his competitors. What color? he asked. The customer would choose, Knudsen said.

Ford digested this. Model T’s, after all, came in only one color: black. He asked, “How long will it take you to get into production on this new model?”

“A few months, maybe six.”

“How long will it take you to get into production on the Model T?” Meaning at River Rouge.

“Sixty days,” Knudsen said.

Ford handed back the sketches. “There’s your answer,” he said, and walked away.27

Ford never mentioned the subject again. Neither did Knudsen. But after he helped Ford through an economic downdraft in 1920, when every division of General Motors except Buick and Cadillac had to lock its gates and Ford had to cut prices from $575 to $440 per car, he began to sense Ford’s trust slipping away. Ford saw in Knudsen less of an employee than a rival. Then one day he learned Ford had told some employees to ignore one of Knudsen’s directives. Knudsen drafted a simple letter of resignation and dropped it on the desk of Henry’s son Edsel.

Early the next morning, Henry Ford marched down to the River Rouge plant. There, amid the sounds of rivet guns and grinders and lathes and the hum and click of conveyor belts,‡ Ford and Knudsen had their final confrontation.

“Edsel tells me he has a letter from you, saying you are resigning.”

“Yes, Mr. Ford,” said the ever courteous Knudsen.

“What’s the matter, William?” Ford demanded.

“Well, Mr. Ford, I’ve thought it over very carefully, and I’ve made up my mind to quit.”

“Now, William, you can’t do that,” Ford protested. “You’re tired, so go away and take a rest. Take two or three months.”28

But Knudsen didn’t want a rest. He wanted out of Ford. The old man stormed out, and although he sent Knudsen’s mentor William Smith back to try to dissuade him, Knudsen could not be moved. On April 1, 1921, Knudsen left the Ford Motor Company and his salary of fifty thousand dollars a year—plus the 21 percent bonus. He had almost no savings. Most of his money went to various Detroit charities or to his family back in Denmark. His wife knew their situation was precarious but also knew that tensions with Ford had been steadily mounting. She simply hugged him and said, “Now we can have some peace around this place.”29

The auto industry was stunned. Knudsen never told Ford why he had decided to leave, but Ford told friends at a dinner party why he had finally decided to accept the resignation of his wizard of production—the man who had propelled Ford sales from $90 million to more than $680 million.

“I woke up one morning to the realization that I was exhausting my energy fighting Mr. Knudsen,” he said, “instead of fighting the opposition. Now I can concentrate my energies.”30

What was Ford’s loss, however, was about to become General Motors’ opportunity.

News of Knudsen’s resignation came as a surprise to everyone. But one man took particular notice. He was Alfred P. Sloan, the new executive vice president of General Motors. Sloan had a hell of a mess on his hands, and wondered if Knudsen might be the man to help out.

Sloan was something of an anomaly in the rough-and-tough world of self-made automobile men. He came from a bookish and genteel family, with a father who owned a successful coffee-roasting company on Hudson Street in New York and a brother who was a professor. But early on, young Alfred became fascinated with machinery. Like Knudsen, he started with bicycles (his one childhood photograph shows him astride a high-wheel 1886 Columbia Light Roadster). He ended with the noisy, oil-smeared but reliably rhythmic workings of the automobile.31

His company, Hyatt Roller Bearings, had been bought up by Billy Durant in one of his last great waves of acquisitions for General Motors (another was Dayton Engineering Laboratories, better known later as Delco). Sloan’s twin devotion to superior engineering and the bottom line had turned it into one of the smoothest-running companies in the Northeast, and a major supplier of roller bearings to Ford. When Durant asked him in the spring of 1916, “Is Hyatt for sale?” Sloan had been shocked. He had always imagined if anyone made a bid, it would be Ford.32

Sloan liked Billy Durant. As Walter Chrysler said, “Billy could charm the birds off the trees.” There was no doubt the man also had a gift for the automobile business. It was Durant, not Henry Ford, who first asked himself the crucial question, What if everyone in America wanted an automobile? It was Durant who set himself the task of making that possible. “I look forward to the day when we’ll make and sell a million cars a year,” he would tell his friends, and meant it.33

To make his dream come true, Durant bought up every company connected with making automobiles he could and made them part of General Motors. They ranged from those of Ransom Olds and David Dunbar Buick to Cadillac of Detroit, which Durant bought from founder Henry M. Leland for $4.75 million in cash. He bought Chevrolet, a company founded by strapping, handlebar-mustached Swiss immigrant Louis Chevrolet, who learned to build cars in France and loved to race his own machines, beating the famed Barney Oldfield three times.34

Then there was a car-body-making plant in Flint owned by the four Fisher brothers, and another called Pontiac Body, which Durant merged with Oakland Motors. There was also former bicycle enthusiast Albert Champion’s company, which made a spark plug that suited Buick’s high-speed, high-compression valve-in-head engine so well Durant bought the entire operation and moved it to Flint, where it became AC Spark Plugs. There was a company in Saginaw that made steering wheel mechanisms, called Saginaw Steering Gear. There was even a refrigerator company called Frigidaire.35

But while Billy Durant could create, he could not administer. Although GM had a financial department, the boss never paid attention to the numbers it generated. Sitting on GM’s Executive Committee, Sloan watched as Durant’s foibles and mercurial temper drove out first Walter Chrysler as president (“He banged the door on the way out,” Sloan wrote in his autobiography, “and out of that bang came the Chrysler Corporation”), and then William Nash, who, like Chrysler, set up his own company in direct competition with GM.36

Twice powerful outside investors had to save General Motors from going under. Then the 1920 economic downdraft that almost swept away Ford, the best-selling automobile company in the world, toppled Durant’s awkward conglomerate like a cardboard garage.

In 1919 GM had been selling at one hundred dollars a share. By November 10, 1920, it hit fourteen dollars.37 In a brutal all-night session, Durant’s key investors—bankers from J. P. Morgan and Pierre S. du Pont, scion of the famous munitions firm—negotiated a buyout of Durant, who agreed to quit as president of GM. Du Pont agreed to take his place, and brought Sloan in as his assistant.

The situation was dire. Du Pont and Sloan had to turn the company around in a down market. They did have an inventory they could write off as a tax loss, and enough remaining cash to stay solvent for at least a year. Still, the livelihood of 85,000 workers was at stake—not to mention the portfolios of investors large and small. Alfred Sloan’s entire personal fortune was wrapped up in GM stock.38

The solution they came up with revolutionized American business. At its heart was a paradox. The best way to make General Motors a single integrated company, they decided, was to give each separate division, from Buick and Chevrolet to Pontiac and Oakland Trucks, as much freedom as possible. Let each division’s chief executive produce the products he saw as best suited to his share of the market, and best suited to his factories and engineers and workers. Then keep overall control strictly limited to coordinating the different divisions and making sure everyone was staying profitable.

In effect, Thomas Jefferson had been as right about business as he had been about political constitutions. The best corporate government was the one that governed least. “Decentralization [is] analogous to free enterprise,” Sloan later wrote, “Centralization, to regimentation”39 The best way to run a complex corporation was to have the boss at the top providing only an overall direction and oversight, while turning the entrepreneurial instincts of his top executives loose on the problem of how to produce cars and bring them to market. Meanwhile, the chief executive’s job was not to give orders but gather information, in order evaluate the company’s overall progress, anticipate problems, smooth out bottlenecks, and, as Bill Knudsen might have said, keep all noses pointed in the right direction.40

On New Year’s Day, 1922, Sloan presented his plan to the board of GM, which enthusiastically endorsed it.41 There was only one question. Would it work?

That depended on getting the right man to put the new GM corporate culture to the test. Sloan decided that was Big Bill Knudsen.

Almost as soon as he had finished sorting out the final details of the General Motors reorganization, he picked up the phone. A few days later, Knudsen was in his office. Sloan explained that he had no particular job at GM in mind for Knudsen, but that he needed someone good on his staff—“someone who can help the operating units do a better job. If you would like that job, we would like to have you here.”

“All right,” Knudsen said.

“How much shall we pay you, Mr. Knudsen?”

“Anything you like,” Knudsen replied with a shrug. “I’m not here to set a figure.”

“What were you getting at Ford?”

“Fifty thousand dollars a year,” came the answer.42

So Sloan started him on February 23, 1922, at six thousand dollars a year.

Knudsen didn’t care. It wasn’t where he started, but where he’d finish, that mattered.

As Sloan soon discovered, Knudsen could make almost anything out of metal. Since leaving Ford, he had already developed his own design of muffler that could be assembled from its simple parts in less than two minutes. He had taken it to the parts department at Chevrolet, where the purchasing agent, Donald O’Keefe, asked him what made it different. Knudsen picked it up and said, “It’s strong!” Then he smashed it bodily against the shop floor with a resounding clang. Chevrolet still turned him down.43 But a more enduring link between the Dane and the company was about to be forged.

Chevrolet was Sloan’s problem child. It was GM’s lowest-priced, but also least profitable, division. In 1921 Chevrolet had lost more than $8 million—the equivalent of almost $140 million today. Many doubted it would ever turn a profit again. Expert consultants Sloan had brought in argued that the line should simply be shut down. Sloan argued forcefully to Du Pont that this would be a mistake. With better engineering and a new head, Sloan believed Chevrolet could ultimately replace Ford as America’s choice for a low-cost, high-quality car. “Forget the reports,” Du Pont finally said. “See what we can do.”44 So in March 1922, Sloan turned the troubled company over to Knudsen.

A couple of weeks later, the same Donald O’Keefe was passing through the GM building hall when he spied the familiar figure of Knudsen. “Say,” O’Keefe said, “are you still trying to find someone at Chevrolet to buy your muffler?”

Knudsen smiled. “No,” he said in a husky half whisper, “I’m now the company vice president.”45

For some, the twenties were the era of Jazz Age parties, flappers, gangsters, and bathtub gin. For Sloan and Knudsen, it was an era of nine- to ten-hour workdays six days a week, of pouring over piles of balance sheets and inventory lists, long phone calls with suppliers and distributors and short memos to subordinates, as well as painstaking inspections of assembly lines.

Sloan knew if Knudsen could turn Chevrolet around, it would prove his new business philosophy was right. He and Du Pont were now paying the big Dane $50,000 a year on that bet.46 Knudsen, meanwhile, was determined to show that the continuous assembly line was not a Ford fluke but a way to turn any manufacturing company into a profit winner. “If we work hard,” he told Du Pont, “then we’ll get some business.”47 He became famous for wearing his hat in his Flint office because he never sat down long enough to take it off. He was always on his feet, throwing on a coat, and hurrying down to the various plants along Chevrolet Avenue to see what was happening—and to make sure his instructions were followed to the last screw, bolt, and casting.

Everyone who dealt with him noted Knudsen was a driven man, but a soft-spoken one. It went back to his days at Keim, where he had earned a reputation for a ferocious temper that, combined with his commanding figure and his skills as a boxer, made him a dangerous man to cross. One day an angry worker tried to do just that. Knudsen came back to the office after leaving the man flat on his face on the shop floor.

His mentor Bill Smith shook his head. “If you’re going to fight one,” he finally said, “are you going to be ready to fight them all?” Knudsen didn’t answer. Then Smith said something that Knudsen never forgot. He said, “From now on you’ve got to lead, not drive.”48

It was the last lesson Smith left him, and one of the most important. From that day Knudsen learned to bottle up his rage and lock it away, and deal with his employees, even the most menial, patiently as equals. “I learned when you shout at someone,” he once said, “you make him afraid. And when he’s afraid, he won’t tell you his troubles”—or tell a manager the truth about what on the assembly line wasn’t working, or what had gone wrong. An old Ford employee later put it this way. “Mr. Sorensen,” he said, meaning Knudsen’s rival Cast-Iron Charlie, “was a wild man, Mr. Knudsen a mild man.”49

Many years later, in wartime Washington, some people would mistake Knudsen’s gentle manner for meekness or a lack of conviction. It wasn’t, as employees and colleagues at Chevrolet had learned. It was the manner of a man who had learned that the price of being a true leader was self-mastery.

Knudsen kicked things off by breaking the production of Chevrolet into three stages. First came the castings, forgings, and stampings of steel and other materials, he explained to O’Keefe and his other managers. Then came the machining and assembly divided between five principal plants, with engines and major axle subassemblies being completed at Plants No. 2 and 4 and the chassis after 1923 being formed at Fisher Body’s new plant across the street. Finally came the finishing, including painting and undercoating.50

To deal with the first stage, Knudsen put all the ordering of Chevy’s primary materials—steel, iron, zinc, rubber, copper, and the rest—into O’Keefe’s hands, with all orders to be placed six to nine months ahead. At the same time, he left the actual purchasing of those materials to the five principal plant managers, on the theory that they would know best where to buy, and find the best price. To deal with the second stage, Knudsen worked closely with machine tool manufacturers, converting the Chevrolet production line into using as many multipurpose tools as possible, in order to speed up tool ordering but also use floor space more efficiently.51

As for the final stage, when Knudsen had first come back to Buffalo to make Model T’s, he had taken away every file and hammer in the factory. He now did something similar in the Chevy plants, in order to train his workers to depend upon the machining process to make every part fit. The goal of mass production, as he never tired of explaining, was not to make things faster or to make them all look alike. It was to make them all work alike, so that every Chevrolet engine or transmission performed exactly like the previous one. That in turn required an accuracy measured down to the hundredth of an inch, which must elude even the most experienced craftsmen—and which only machines could provide.

“Speed produces nothing in manufacturing,” Knudsen liked to say—which was one reason he eschewed the complicated time-and-motion studies of production gurus like William Taylor. “Accuracy is the only straight line to great production.”52 Knudsen was moving automobile production out of the workshop mentality and into modern manufacturing.

With Knudsen in charge, Chevrolet made a sharp U-turn. Sales jumped from 72,000 to almost a quarter million cars and trucks in 1922, and the company that had lost $8.6 million when Knudsen stepped in showed a net income of $11.2 million.53 Pierre S. du Pont smiled, announced to Sloan that he would now be president of GM, and retired to his enormous home in Longwood Gardens to tend his orchids and figs.

The next year, Chevy sales and income jumped again. But there was more to come. In January 1924 two thousand of the company’s dealers met at the Palmer House in Chicago. Knudsen was there, and as he walked through the lobby into the ballroom, dealers came up to shake his hand and slap the back of the man who had saved their livelihoods and given their cars a future.

Knudsen made to sit at the head table, but his sales manager, Dick Grant, caught him by the arm.

“Mr. Knudsen,” he said, “you just can’t sit there and expect me to do all the talking. You’re the boss, so you have to say something to these people.”

Knudsen had never given a public speech in English in his life. He struggled to his feet before the cheering throng, his mind a complete blank. In desperation he glanced back at Grant. “What do I say to them?” he whispered.

“Whatever you’ve got in your head,” Grant hissed back encouragingly, his hand cupped against the side of his mouth.

Knudsen stared out across the sea of humanity, studded with waiters clearing dishes and the steady updrift of cigar smoke.

Then suddenly he raised both hands over his head, his index fingers extended.

“I vant vun for vun!!” he shouted in his thick Danish accent, and then abruptly sat down.54

At first there was a stunned silence. Then those who understood the message whispered it to others, and soon the entire room knew what Knudsen had meant. He wanted one Chevrolet to sell for every Ford Model T. It was the first open challenge by a car company to Ford’s sales supremacy, and the dealers loved it. Pandemonium broke loose. They cheered, they stamped their feet, they pounded the tables. Some stood on their chairs as they roared their approval. “Vun for vun” spread through the company and became the new battle cry for Chevrolet. Dealers, managers, and even workers were sensing that Knudsen was about to push them toward another major breakthrough.

And they were right.

The experts call it “flexible mass production”: a manufacturing process that allows for constant modification and change. This was the second revolution William Knudsen introduced to the auto industry, after the continuous assembly line he developed at Ford. Flexible mass production was embodied in the idea of the annual model. Billy Durant’s consumer-driven car culture was about to become reality.55

At first Sloan resisted it. The notion of having to redesign a perfectly fine car every year seemed wildly extravagant, and expensive. “We are all against yearly models,” Sloan confessed at the end of July 1925. But he added, “I don’t see just what can be done about it.”56

This was because Knudsen had already started the process with that year’s coming model. Even more important, by bringing in the dealers to tell him what customers wanted and how Chevrolet could make a better car, Knudsen had thrust the consumer deep into the production equation. The presumption was that by gratifying consumer preferences, as well as constantly improving engineering performance, GM could sell a new Chevy even to someone who already owned one—and who in turn would come to expect better and bigger changes the next year. The consumer culture’s “cult of the newer” was about to spread into the industrial economy—and Sloan wasn’t about to stand in the way if the idea also pulled the rest of his General Motors into the black.

Sloan gave the nod. The new Chevrolet would be launched in September 1925, to be available the following year. It’s the pattern all auto companies have followed, from that day to this. The 1926 Chevrolet was so much a hit that it slashed the Chevy-to-Model-T sales ratio from thirteen to one to two to one. The goal of “vun for vun” didn’t seem so far-fetched after all.57

Yet all this would have been moot if Knudsen didn’t know how to deliver the goods, by a rapid systematic retooling of the assembly line. “All old machines were discarded,” as Knudsen later described, “new heavy type standard machines (not single purpose) were installed, and fixtures strengthened as to withstand the spring, which is the greater factor [in causing inaccuracies] than wear.”58 Now Knudsen could set lower limits on the precision done by his grinders and borers and other tools, which meant less waste and more savings in raw materials.

It also meant his workers and managers could meet changes faster, because their tools were ready to adapt to new engineering demands. Knudsen focused Chevy’s satellite plants in Toledo, Detroit, and Bay City, Michigan, on specialty subassemblies and pushed final assembly out to places like St. Louis and Oakland, California, with a branch of Fisher Body at each. In effect, he had turned Sloan’s decentralization principle into a way to mobilize the entire division more efficiently.59

Knudsen’s next car, the 1927 Chevrolet, was an even bigger hit. More than a million cars were sold, and the impact was felt all the way to Dearborn. It was the ’27 Chevy that finally forced Henry Ford to abandon the Model T for a new car, the Model A.60 Eight years earlier Knudsen had told the old man he could make the changeover in under six months. Without Knudsen, Ford was compelled to shut down production for almost a year—a year that gave Knudsen room to spring his next big surprise.

It came when General Motors announced that the new 1929 Chevrolet would sport the first six-cylinder engine for a low-priced car, instead of the usual four. Knudsen and his engineers had been planning out the change almost two years earlier. They had even lengthened the wheel base of the 1928 model by six inches in order to accommodate the future bigger motor. A pilot plant was set up in Saginaw, while Flint continued to make the four-cylinder job. Over September and October, they made almost two hundred of the new engines, before moving every machine tool, jig, and fixture out to Flint—and ordering enough extra to produce six thousand engines a day.61

By December Flint was making two thousand a day, and Knudsen could sit back at last, knowing they would be up to speed with the new year. The result was that a couple of weeks after the inauguration of President Herbert Hoover, as customers across the country crowded into showrooms to look at the revolutionary six-cylinder Chevrolet, not one had to wait for the model or the color they wanted.62

Few new cars ever quite produced the sensation that the ’29 Chevy did, then or afterward. It came in no less than eight different models (from the two-door coupe to the four-door Cabriolet with a rumble seat in the back) and could drive at seventy miles per hour all day—the first low-priced American car to do so. Best of all, thanks to Knudsen’s careful economies, it cost no more than the four-cylinder ’28 model: $495 for the coupe, and $695 for the standard four-door version.

Knudsen’s 1929 Chevrolet was the direct ancestor of the modern automobile. It was also the last to be introduced before the Depression. Its success enabled GM to weather the next several years of economic storms, as the slogan “Vun for vun” became a reality. In 1929 Knudsen could look at sales of an unprecedented 1.3 million cars and trucks; only Ford with his new Model A did better. Ford still held a lead in 1930, the year the Depression first began to bite. But Knudsen’s former boss then fell to number two in 1931, and Chevrolet would outsell Ford every year—except for 1935 and 1945—until Ronald Reagan’s second term, in 1986.63

Knudsen had won. There’s a picture of him and a trio of Chevrolet engineers admiring their new model for 1932. For once Knudsen isn’t wearing his hat. Instead, he is smiling a smile of quiet satisfaction. He had ample reason to be pleased, not just because the ’32 Chevy, except for its lack of automatic transmission and air-conditioning and a V-8 engine, was pretty much the same automobile Americans would be making and driving for the next forty years, but also because Knudsen had built product improvement into the manufacturing process in a way that could go on ad infinitum. It was the bedrock of customer loyalty.

Sloan was blunt about why. “We want to make you dissatisfied with your current car,” he told Chevy customers, “so you will buy a new one.” But there was a more profound truth underlying flexible mass production. Companies could now change how a product was made—or even introduce a new product—in rapid response to either changing market demands or to new technology, without breaking a single stride. This was true whether they were making cars or radios—or later, tanks, planes, and radar sets.

In 1936 Sloan’s GM was selling more cars than it had before the Depression. In 1937 it was selling more. By giving Knudsen and Chevrolet their lead, he had made General Motors the largest industrial corporation in the world.

Sloan knew he had received another gift. This was Knudsen himself, the quiet gentle giant who had spawned one manufacturing revolution and replaced it with another. Sloan had gotten him cheap for six thousand dollars a year, arguably the best bargain since the original sale of Manhattan Island.

On May 3, 1937, Sloan became chairman of GM and made Bill Knudsen his successor as president. The ceremony described by The Detroit News was simple and understated. Knudsen and Sloan shook hands in the directors’ room as the cameras flashed. In the background was the president’s leather-bound chair, high backed, specially upholstered, austere, and commanding. Then Knudsen sat down—in a regular chair at the foot of the table.64

Centralization equals regimentation. Decentralization equals free enterprise. By 1937 the Sloan-Knudsen formula had saved GM. In three years it would have to save the world.




* On June 28, 1904, sailing again from Copenhagen, the Norge struck rocks off the coast of Scotland and sank, killing 635 passengers.

† Success did not come easy. The Model T was Ford’s ninth attempt at producing a profitable automobile, after Models A, B, C, F, N, R, S, and K all proved relative failures.

‡ Knudsen introduced them to the Ford assembly line, getting the idea from the overhead trolley system used in meatpacking plants—hence the myth that Ford’s assembly line was inspired by observing slaughterhouses.
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