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Introduction

Thread of the Silkworm is the story of Tsien Hsue-shen—a man who hasn’t set foot in the United States for almost fifty years and who is known in this country only to a handful of aging scientists. Yet he is considered so important to Chinese space development that newspapers in the People’s Republic repeatedly refer to him as the “father of Chinese rocketry,” prompting even science fiction author Arthur C. Clarke to name a Chinese spaceship after him in his novel 2010: Odyssey II.

His life is one of the supreme ironies of the Cold War. Not only was Tsien Hsue-shen (also known as Qian Xuesen) the mastermind and driving force behind the first generation of nuclear missiles and satellites in China (including the infamous Silkworm antiship missile that was later used against the United States during the Persian Gulf War), he had been trained and nurtured for fifteen years in the United States, leaving only because, indirectly entangled with the Chinese role in the Korean war, trumped-up charges of Communism forced his deportation to the People’s Republic of China.

Who is Tsien? Born in 1911 as the son of a minor education official in China, he first came to the United States in 1935 on a Boxer Rebellion scholarship. Taken under the wing of Theodore von Kármán, a brilliant aerodynamicist at Caltech, Tsien helped lay down the foundation of the Jet Propulsion Laboratory Both during and directly after World War II, Tsien was given clearance to work on classified government projects, despite the fact that he was legally a Chinese national. His work in the fields of fluid dynamics, buckling of structures, and engineering cybernetics made possible the early American entry into the space age.

In 1949, just as China was falling to the Communists, Tsien made the decision to become a U.S. citizen. What he had not counted on, however, was the fact that at this time the United States was entering a period of Cold War hysteria. Many scientists would be caught in its whirlwind.

Tsien would be one of them. During the summer of 1950, a bare year after his return to Caltech as the new Robert Goddard Professor of Jet Propulsion, he was accused of being a former member of the Communist Party—a charge that he vehemently denied. The accusation, however, set off a chain of events that resulted in Tsien being taken into custody and locked in a cell for more than two weeks. Confused, if not panicked, by what was going on, he lost twenty pounds. Upon his release from jail, the Immigration and Naturalization Service started deportation hearings with the expressed purpose of sending Tsien back to China—even though it possessed not one scrap of concrete evidence that Tsien was indeed a Communist.

Despite his own protestations of innocence and further protestations from those who had worked closely with him for many years, Tsien was found guilty and for the next five years lived confined to his house, under the constant surveillance of the FBI. It was a secret cooling-out period. Finally, on September 17, 1955, he was deported to China.

After Tsien was exiled, things began to happen in China at an incredible speed. “From the beginning, 1956 was a year of furious activity,” wrote William Ryan and Sam Summerlin in The China Cloud. “China’s strategic missile program . . . began to take shape during early 1956,” wrote Stanford professors John Lewis and Xue Litai. It was “fascinating,” Sidney Drell exclaimed in the foreword to their book, China Builds the Bomb, how “such a sophisticated technological/military feat could have been accomplished by a poverty-stricken nation with limited industrial and scientific resources—a feat all the more amazing for being accomplished amid the enormous political turmoil of the Great Leap Forward.” Missile specialist P. S. Clark observed: “The most important person to return to China was Tsien Hsue-shen. ... By combining knowledge of the Soviet and American systems—although they were outdated—the Chinese could begin a space program.” Ernest Kuh, an electrical engineering professor at the University of California at Berkeley, testified: “Tsien revolutionized the whole of missile science in China—of military science, for that matter. ... He is the leading scientist and engineer in the country.” Zhuang Fenggan, who worked as Tsien’s assistant in Beijing and is now the vice president of the China Association for Science and Technology, said: “Tsien started the rocket business from nothing.” Without Tsien, Zhuang said, China would have suffered a twenty-year lag in technology “We wouldn’t have the prestige China has in developing a space industry to such an extent today. ... He was the top scientist and most authoritative person.”

The story of Tsien Hsue-shen is epic in scale, encompassing some of the greatest technological and political convulsions of this century It winds from the crumbling of a four-century-old dynasty in China to the terror of Japanese air raids over Shanghai, from the secret American missile tests in a dry river bed in southern California to the deadly concentration camp factories of the V-2 rocket in Germany, from Tsien’s imprisonment on a small island in the United States to his conferences with the most powerful members of the Soviet Union and China.

It is the story of one of the most monumental blunders the United States committed during its shameful era of McCarthyism, in which the government’s zeal for Communist witchhunting destroyed the careers of some of the best scientists in the country.

It is the story of Tsien’s scientific achievement and leadership and how it helped propel not only the United States but his homeland of China into the space age. It is a story of how Tsien was born into a nation of rickshaws and left it a nation of rockets within the span of a single lifetime. It is also the dramatic story of the Chinese struggle to build a nuclear missile and space program amidst decades of internal political chaos.

And finally, it is also the private story of a shy, introspective, brilliant scientist who wanted nothing more in life than to work in peace but was caught up not once, but twice, in the vortex of world politics.

The idea for Thread of the Silkworm was not mine but Susan Rabiner’s, a senior editor at the Basic Books division of HarperCollins Publishers, who had first heard of Tsien when Judith Goodstein, archivist and adjunct professor of history at Caltech, and Lawrence Badash, history of science professor at the University of California at Santa Barbara, presented their paper “Science in the Haunted Fifties” during a 1990 history of science conference in Seattle. The irony of Tsien’s story so intrigued her that she actively sought candidates to write his biography. In 1991, Rabiner offered me the project while I was still in school as a twenty-two-year-old graduate student in the writing program at Johns Hopkins University. Although I knew absolutely nothing about Tsien’s life, his story fascinated me as much it did Susan. I decided to tackle it.

The difficulty of the project became apparent immediately First of all, Tsien was an expert in aeronautical engineering, an area in which I had no technical training. Being a generalist, he wrote papers on topics that touched on so many fields that not a single expert I spoke with could access the entirety of his work—not even his accomplished former students. Second, much of the material about his life was in Chinese, for which 1 had only a rudimentary reading knowledge despite oral fluency in the language. Third, the political and secretive nature of his life made it difficult to acquire documents in both the United States and China, for reasons involving national security. And finally, Tsien himself was inaccessible, when a single conversation with him might have forever dispelled some of the shadows surrounding his life. Since his return to China, he has never granted an interview to an American journalist or scholar and has thwarted numerous attempts by Chinese biographers to write his story—giving permission to his secretary to work on a biography only after his death. Tsien once told a Caltech student in the 1950s: “One should never write a book until he is on his deathbed, because he won’t live to regret it.”

I would like to stress at the outset that this book has certain limitations. For one, much technological detail has been omitted. A redeeming aspect of this omission is that Tsien is primarily remembered not for his scientific achievement in the United States but for his deportation and subsequent leadership in China. There is no question that Tsien was a brilliant, first-rate scholar, but colleagues of his have repeatedly stressed to me that he was not in the same class as Isaac Newton or Albert Einstein or even as his mentor at Caltech, Theodore von Kármán. Tsien may have worked on theoretical problems that proved useful to aerodynamicists in the United States, but he never revolutionized or created his own field. If Tsien had died in 1955 and had never gone to China, his life would not have merited a first-rate biography.

Many believe that as talented as Tsien was as a theoretician, he would be remembered primarily for his leadership in China rather than for his scientific work in the United States. “He didn’t see as far—anywhere near as far—as von Kármán did, or Einstein did, or Teller did, or any of those other people who are greats,” said Tsien’s friend Martin Summerfield, a former aeronautics professor at Princeton University. “He didn’t see in the same sense as they did. He would carry out their calculations, be their arms and legs, but not be the mastermind. 1 think what he took with him was this ability to reproduce. To reproduce what they had produced.” Guyford Stever, Tsien’s former colleague at MIT, echoed the same belief: “His contribution to the United States was good but not overwhelming. His contribution to the People’s Republic of China sounds like it was amazingly great.” Holt Ashley, one of Tsien’s former students, speculated that his deportation “probably contributed to a relative technical advantage for the People’s Republic of China which the United States would not have had, had it not been for Tsien’s personally coming back and dedicating his life to somehow getting even with the United States. In retrospect, it’s a very unfortunate situation.”

In addition, this book makes no pretension to have the final story about Tsien’s dealings with the U.S. government during the McCarthy era. There are still numerous Freedom of Information Act (FOIA) requests of mine pending at the FBI that, when finally processed, may shed more light on Tsien’s experience with McCarthyism. Legally, the FBI is required to comply with FOIA requests within ten days, but a backlog has prevented the agency from responding for at least two years and sometimes as long as ten years.

Fortunately, there were many other sources available to construct a narrative of Tsien’s life. There was no shortage of information about Tsien’s twenty-year stay in the United States: a wealth of documents were found in numerous U.S. government and university archives, general publications, and scientific journals. (Portions of his FBI file were tucked away in a U.S. Customs file, and a large Army Intelligence file was located in the National Archives.) The majority of his colleagues and students in the United States are still alive and well, and readily provided oral history interviews about his character, scientific achievement, and problems with the U.S. government. There was also a plethora of news articles about Tsien after his return to China, which was available in English on computer databases or systematically unearthed and translated by my research assistant Yao Shuping, formerly a physicist and official historian for the Chinese Academy of Sciences.

The biggest problem was getting information of a personal nature on Tsien during the years when he helped construct the Chinese missile and space program. What did he do scientifically? What price did he pay politically? This period of Tsien’s life offered nothing more than a gaping black hole for the biographer: indeed, during the 1960s there was barely any news coverage of Tsien in China. Moreover, a sense of secrecy and paranoia among Chinese government officials prevented other people, such as Milton Viorst, writer for the New Yorker, to learn more about him. During my first visit to the People’s Republic of China in the summer of 1993,1 became keenly aware of this secrecy when I was invited to a dinner in Beijing at which certain colleagues of Tsien’s pleaded with me not to write anything that would offend Tsien for fear that they might be punished.

Luckily, I found a small elite of rocket scientists in China who were willing to talk to me. By and large, they had been young engineering graduates of Soviet universities in the 1950s who began their careers right at the time when Tsien first returned to China. A generation younger than Tsien, they were still mentally alert when I talked with them and they remembered with vivid clarity the evolution of the Chinese space program. According to these men, I am the only American to have traveled to China to conduct exclusive interviews with them. I first met with them in Washington, later in Shanghai, and finally in Beijing. I am grateful for their candor and honesty when assessing the flaws and strengths of the Chinese space program, of the political regimes under which they worked, and of Tsien himself. Unfortunately, given the nature of the business of writing about people who are still alive and vulnerable to retaliation in their home countries, many of them will have to remain anonymous in this book.

Contrary to my initial expectations, the vast majority of the people I interviewed in China were eager to talk about Tsien. I was amazed by their kindness and enthusiasm for the project. They invited me into their homes and to their dinner tables and willingly shared with me old photographs, letters, memories. Not one person objected to my use of a tape recorder. The people I interviewed included relatives, friends, former classmates, colleagues, students, and employees of Tsien. Also, there were those who knew Tsien only tangentially but who provided good leads and reference materials: a filmmaker who produced a recent docudrama on the Chinese missile program, news reporters, opera singers, historians, book editors. The interviews took me all over three cities of China: a tower atop a mountain in Hangzhou, a space exhibition in a gleaming Shanghai hotel, an elementary school within a narrow, obscure alley in Beijing, a dinner party within an exclusive government compound.

One of the most important interviews was conducted with Tsien’s own son. In 1991, I had the opportunity to talk to Yucon Tsien in Fremont, California, where he was working for a Taiwanese-owned computer company Yucon was the image of his father when he was forty: he possessed the same small frame, a potato-oval face, round eyes, unblemished skin, a gentle smile, and dark hair parted to one side. We talked in his car and in a nearby park because he did not want his roommate to know that he was Tsien’s son.

Yucon was seven years old when he left the United States by ship for China; he would return more than thirty years later. The Cultural Revolution had interrupted his education, forcing him to serve the People’s Liberation Army and spend ten years in factories teaching workers how to operate machinery. After the Revolution, he returned to college and received a bachelor’s degree in computer science in 1983 from the PLA Defense Science and Technology University in Changsha, a city in the province of Hunan. Three years later, he was admitted to the computer science department of the California Institute of Technology, where he received his master’s degree in 1988.

One of the first things Yucon told me during this rare interview was that his father still harbored considerable resentment against the U.S. government for their treatment of him during the 1950s. “It was like having someone as a guest in your house and later kicking him out,” Yucon said. “If my father had committed a crime in this country, then my father would have nothing to say. But my father devoted twenty years of his life to service in the United States and contributed to much of this nation’s technology, only to be repaid by being driven out of the country.”

This is why, Yucon said, that his father refuses to return to the United States—even after being given the Distinguished Alumni Award by Caltech in 1979. He said that Tsien’s closest friend at Caltech, aeronautics professor Frank Marble, invited him to return to Pasadena to accept the award during the official ceremony. (Lee DuBridge, then the president of Caltech, even worked with Frank Press, the science advisor to President Carter, to get Tsien’s deportation order lifted.) But Tsien did not go back.

Many of Tsien’s younger associates in China were completely unaware of his painful history with the INS and were therefore bewildered by Tsien’s refusal to return. Some urged him to seize the opportunity to go to the United States and to let bygones be bygones, Yucon recalled.

But Yucon told me there is only one thing in the world that could possibly bring his father back to the United States: an apology from the U.S. government—a gesture of sorts to atone for the decision to lock Tsien away like a common criminal during the 1950s and to make up for the five years of misery he endured before being expelled to China. It doesn’t even have to be a presidential apology, Yucon Tsien said, “just an acknowledgment from someone in government that what the United States did forty years ago was wrong.”
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1
Hangzhou (1911-1914)

His earliest memories, now nearly a century old, may well be of himself as a young boy, no more than three years old and surely not alone, standing at the edge of a lake and looking out over an unobstructed view of hills, pagodas, and temples.

The lake is West Lake. The city is Hangzhou, a beautiful, ancient city. “Above, there’s heaven, but below there’s . . . Hangzhou” was a popular saying of the time. It has been home to Tsien Hsue-shen’s ancestors for more than a thousand years. For the first three years of his life, it will be his home, too.

Three years old is very young to remember anything very much, so it may well be that all Tsien really remembers of the view from the lake is what elders told him of it during the years of his growing up. How could they not want to impart their memories of such a place and time to their young charge? Back then, fishermen drifted across West Lake in wooden skiffs, and lotuses spread themselves in wide green tangles. A famous legend described the spot as a pearl dropped from heaven by a phoenix and a dragon. Each then flew down to its banks and was transformed into one of the two mountains surrounding the city.

In the tenth century, the Wuyue emperor Qian Liu, from whom Tsien was directly descended, deepened and dredged the lake. By the time Marco Polo arrived in 1276, a palace had been built on an island in the center of the lake; ornately carved boats carried courtesans and musicians arriving to entertain the royalty who now lived at the island palace. Polo himself, the world traveler of his time, declared Hangzhou “the greatest city in the world, where so many pleasures may be found that one fancies himself to be in paradise.”

On the east side of the lake stood an ancestral temple. A recent visit to the temple revealed a structure with timber walls painted red and white, its roof covered with gray tile, its entrance guarded by dragon motifs. Also built by Emperor Qian Liu, the temple had survived centuries of war and natural calamities.

From a mountain on the north side of the lake, Bao Su Tower rose sharp and small. Standing alongside the family temple, looking across the lake, Tsien would have seen what appeared to be a tiny knife blade of darkness. But if he chose to climb the mountain—following a path of stone hemmed in by trees— the blade grew into a massive tower of brick: a gray, ominous structure straining toward the heavens. The sides were patterned with intricate dark squares that resembled windows, and the wide octagonal base of the tower tapered to a small point in the sky.

The original nine-level structure, then named the Heavenly Pagoda, was erected around a.d. 970 by another of Tsien’s ancestors, Wu Yanshuang, uncle of the Wuyue emperor Qian Chu. Over the centuries it had been repeatedly destroyed and rebuilt, shrinking the tower to seven levels by the time Tsien was a child. Still, it retained the silhouette of its old grandeur.

Although Tsien was to spend a fraction of his childhood in Hangzhou during the 1910s, the city—or rather, his family’s ancient heritage there—was to shape and define his life for years to come. These family legends, as old as they were, instilled in him a sense of pride and reminded him as he grew older— however depressed or tired he might have felt in the moment—that the history of one of China’s greatest cities was entwined with the story of his ancestors. If nothing else, it was a reminder that the blood of kings flowed through his veins.

As a family, the Tsiens were scholarly and ambitious, steeped in both Chinese culture and Western ideology Wealthy and aristocratic, they were nonetheless staunch believers in the principles of education and hard work. They expected their only son, Tsien Hsue-shen, to become a scholar and make a lasting contribution to society.

The father, Tsien Chia-chih (spelled Qian Jiazhi today), was a quiet man, gentle and patient by nature. In his youth, he was tall and slender, a handsome, clean-shaven man moving about in blue cotton robes. Relatives now retain only vague wisps of memory about him, all concentrated in the years when he lived in the British settlement in Shanghai, as a benevolent, elderly gentleman who was a devout Buddhist and who during holidays permitted his great-nieces and -nephews to climb up his knees and play with his long white beard.

Born in Hangzhou in 1882 to a family of prosperous silk merchants, he grew up in an era when the tenets of Western philosophy and methodology were rippling into the Chinese consciousness. As a teenager he studied at Qiushi shuyuan—then a middle school in Hangzhou and later the predecessor of Zhe-jiang University. Qiushi shuyuan was a cluster of small buildings in the eastern district of the city, only one of which survives today: a whitewashed structure with brown flying rafters and delicately carved wood dragons under the eaves.

One part of the curriculum was traditional, devoted to classical Chinese literature. (One well-remembered professor could recite, entirely by memory, long passages of Cao Xueqin’s classic Dream of the Red Chamber.) Following China’s defeat in the Sino-Japanese War in 1895, activists had demanded additions to the traditional curriculum that would make the country more competitive with foreign powers. Courses in English, biology, and physics were offered, though students could not conduct experiments; they merely watched as the instructors did experiments for them.

In 1902, Chia-chih joined a group of Chinese students traveling to Japan, a country famous at that time for its universities, military academies, and medical schools. Its physical proximity to China—along with cultural similarities— made it a practical alternative to going to Europe or America. In Japan, Chia-chih attended two universities, where he majored in education and philosophy.

When Tsien Chia-chih returned to Hangzhou, he became one of the principals at the Liangzhi Normal School, a teacher’s training school. His colleagues consisted primarily of other young men who were in the vanguard of educational reform in China and who, like Chia-chih, had studied in Japan. (One of them was Zhou Shuren, who was to become China’s most famous short story writer under the pseudonym Lu Xun.) Tsien Chia-chih taught philosophy and ethics and acted as administrative representative of the school.

There, in his native city of Hangzhou, Chia-chih married Chang Langdran, a woman from a family of silk merchants whose members had obtained powerful political posts in Shanghai and Beijing. On December 11, 1911, his wife gave birth to his first and only child. The very name of the child—Hsue-shen, which means “study to be wise"—reflected the hopes the father had pinned on him.

East of the family temple and parallel to a small stream lay the quiet, genteel road of Fangguyuan. All along the street gates separated the public road from the homes and private grounds of those who lived behind the gates. Behind one such set of gates, beyond three large courtyards, past trees and flowers planted in vases of stone, was a cluster of two-story buildings. Walking toward them, one would arrive at the intricately latticed door of Tsien’s childhood home.

Inside, the floors were painted a dark red, and the furniture was made of a scented and expensive carved wood. Delicate scrolls of calligraphy and waterfalls hung on the walls, which, like most other homes in Hangzhou, had no glass windows, only square openings that freed the interior to the outside air. In one room, Tsien’s parents slept in a bed that was, in the words of one relative, “like a small house.” Over the bed arched a blue silk canopy, and along its frame hung silk curtains delicately embroidered with red lotus flowers. Attached to the bed was a rosewood bureau drawer. Tsien had a room of his own.

A day in the Tsien household began, as it did for most other families in Hangzhou, at the crack of dawn. Hu Guoshu, a distinguished Hangzhou historian, described how Tsien and his family might have spent a day in the city in the 1910s.

Upon awakening, Tsien’s father most likely put on a changpao, a long, flowing robe of cotton or silk that was fastened from the neck down with cylindrical cloth buttons. It brushed the tips of his cotton, hand-stitched shoes.

All through the town, servants and wives boiled water on earthenware stoves heated with wood, and then poured the water, steaming, into kettles of tea and pots of rice porridge. Breakfast usually consisted of a sweet fagao pastry, onion pancakes, or maybe some baozi, steamed bread rolls stuffed with meat. From the ceilings of most homes hung bamboo baskets heavy with food; the cracks in the baskets permitted cooling evening winds to act as a natural refrigerant. In Tsien’s home, the food was stored in a special cabinet with sides of wire mesh.

Then, perhaps armed with an oilpaper parasol and metal container packed with lunch, Tsien’s father would be off to work, either by foot or by rickshaw. A full day of teaching and administrative duties awaited him, and he was unlikely to return until four or five in the afternoon. His son, Hsue-shen, meanwhile, would remain at home with his mother.

The feet of Chang Langdran had been bound when she was a child, which broke her foot bones and forced her toes to grow into the balls of her feet. Crippled for life, she was unable to perform any physical labor. But that was the point. Only the wealthiest of men could afford to marry women like Chang Langdran because servants would be required to take care of all the household work. According to the waning memories of Tsien’s relatives who knew him in his youth, the Tsien family had three servants: a cook, a maid, and a chauffeur. Chang Langdran is remembered as an attractive, vivacious woman milling about in a pleated red silk dress. She had a classical Chinese education, rare for women in her generation. In Hangzhou, her family had employed a private tutor to teach her art, calligraphy, history, and literature. As a young woman, she read the Five Classics—the Book of Rites, the Book of History, the Spring and Autumn Annals, the Book of Poetry, and the Book of Changes—that formed the canon of Confucian philosophy Her admirers remember her as a woman who was quick of wit and smooth of tongue, eloquent in speech and manner. Underneath her poise was a woman bursting with energy Unburdened by physical labor, she had time to fashion for her only son a cocoon of culture, learning, and gentility.

Beyond the gates of Tsien’s childhood home was the rest of Hangzhou, a prosperous city in the 1910s. Geographically, Hangzhou rests some one hundred miles southwest of Shanghai in the Zhejiang province. In the 1910s and 1920s its population was around two hundred thousand. Few other areas in China were blessed with its art, its industry, and its pastoral setting.

Hangzhou was a market city From its factories came woven silk, cotton, and Longjing tea. In the streets vendors sold silk parasols, sandalwood fans, brocade gowns, and bambooware. The farmers grew rice, millet, sweet potatoes, plums, and watermelon, and around the city were vast groves of mulberry trees and tea plantations. Dinners in Hangzhou were laden with such goods as lumps of meat stewed in soy sauce and ginger, steamed crab, shellfish, and sweet-and-sour carp.

The affluence of both Tsien’s family and the city of Hangzhou gave him a sense of security during his formative years. Yet he was living in one of the most unstable times in China’s history.

Historically, China has struggled as much as any nation could to keep out foreign influences. As late as 1834 all but one of her ports were closed to foreign trade. But the British in particular were just too eager to gain access to Chinese markets and had too powerful a military force for the Chinese to resist. After the Opium War of 1839-42, Britain, along with France, Russia, and the United States, began to acquire trading and other rights at a number of Chinese ports. In 1895, with the end of the Sino-Japanese War, the Chinese were forced to sign a humiliating treaty with Japan, which opened Hangzhou, along with three other treaty ports, to foreign trade.

The influx of foreign ideas and technology, while unsettling in the way that all change is unsettling, accelerated the pace of life in Hangzhou. The Tongyi Gong Cotton Mill opened in 1897 and the Zhenjiang Xingye Bank ten years later. Construction began in 1905 on a railway that would connect Hangzhou with Shanghai. The sale of newspapers mushroomed almost overnight, with residents subscribing to the local Hangzhou Baihua Bao and Zhejing Chao} as well as the regular Shanghai dailies. Hangzhou was in the throes of an industrial revolution.

Then came another revolution. In 1911, after more than two centuries of rule, the Qing (Manchu) dynasty crumbled. Fear and hostility toward the European interventionalists no doubt contributed to anti-Manchu feeling in China; more radical Chinese believed that the nation could be strengthened by overthrowing the Qing and establishing a constitutional government. The very month of Tsien’s birth, mutinous troops defeated imperial forces in Nanjing and proclaimed a new government. Sun Yat-sen, leader of the nationalists, returned from exile on Christmas Day to become the first provisional president of the Republic of China.

Although Tsien would have been too young to remember, celebrations broke out across China. In Shanghai, residents tore down the city walls, seen as a relic of medievalism. The pigtailed queue, long considered a symbol of submission to the Manchus, was banned, and barbers were stationed by city gates to seize queues in the street and shear them off. In Hangzhou, local Manchu officials were arrested, while townspeople hoisted paper lanterns and brightly colored sashes and flags onto pavilions across the city to celebrate the first Republican New Year.

It was Sun Yat-sen’s dream to have a democratic China with free elections, a senate, and a house of representatives. That dream was shattered when Song Jiaoren, leader of the majority party of the Guomintang (the GMT), was assassinated in 1913—a murder linked to Yuan Shikai, Sun’s successor. Then Yuan outlawed the GMT completely and in 1914 dissolved Parliament. Sun was exiled once again, this time to Japan, while Yuan began to take on the trappings of emperor.

Despite his abuse of political power, Yuan pushed for educational reform in China. He wanted compulsory and free primary education for males and started experimental programs in teacher retraining. These reforms coincided not only with the beginning of Tsien’s education but with Tsien’s father’s appointment in the Ministry of Education. It appears that in 1914 Tsien Chia-chih resigned from his post at Hangzhou, packed his belongings, and moved his family to Beijing. The thousand-year connection between the Tsien family and the city of Hangzhou had abruptly come to an end.
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2
Beijing (1914-1929)

His family’s move to Beijing was the most significant event of Tsien’s childhood. He would enter the city as a toddler and leave fifteen years later as a young man.

Beijing was and is the most political of China’s cities. For three thousand years it had been the political center of the country and for the past five hundred its capital. In 1908, just a short while before Tsien’s arrival, approximately one-third of Beijing’s seven hundred thousand people belonged to the military and administrative bureaucracy of the Qing reign. When Tsien arrived, he likely found the streets filled with officials wearing the dignified uniform of China’s elite: the blue cotton changpao gown, which were as commonplace in Beijing then as the gray pinstriped suits are in Washington, D.C., today.

Fifteen years among Beijing’s towers, stupas and gates, breathtaking in their bulk of marble, and among imperial courtyards that stretched unbroken for miles within crenelated walls gave Tsien the opportunity to absorb the thousand-year-old Beijing culture while witnessing firsthand China’s turbulent transition into the modern age. This up-close exposure to Beijing’s vast halls and palaces, gleaming with lacquered furniture and ceilings of pearl and gold, lavish with jade statues and thrones engraved with dragons, would inevitably impart to Tsien more than a whiff of the arrogance for which Beijing was famous—an arrogance that became infused with his own self-confident personality and would remain a part of him to the end of his days.

Friends and relatives fail to remember exactly where the young Tsien lived in Beijing, recalling only vaguely that it was in a quiet residential area, possibly in the Xuanwumen wai district. If it had been a typical home of an upper-middle-class family living in Beijing at that time, it would have been built in the northern Chinese architectural style, with a courtyard and windows on the south side of the buildings to let in the warmth and light of the sun and a solid wall on the north to shield the home from wind and dust storms. Most families had no plumbing or electricity; lamps were lit by oil, ovens heated by coal. Only the wealthiest of families had running water; the rest bought well water. Every three to five streets had a water house, with two or three rooms and a well in front, run by a certified water master and a dozen or so employees. The water men made daily rounds through the neighborhood, pushing wheelbarrows heavy with two elliptical cases of water. Flush toilets did not exist, and night soil carriers arrived to clean out the latrines. The dung was dried, packed into gunny sacks, and carried by camel out of the city to be sold as fertilizer.

Everything about Beijing—its homes, streets, and ancient landmarks—was designed to accentuate, not diminish, class lines. The city was enclosed within a succession of walls that guarded homes of greater prestige and power as one moved toward the center. First, one moved within the boundaries of the Tartar City, originally reserved for Manchu troops. Closer to the center stood the smaller Imperial City, where the high Manchu officials lived. Finally, at the core of Beijing lay the Forbidden City, the home of the emperor and one of the greatest architectural achievements in the world. The palace grounds were a secluded resort of lakes, statues, and marble bridges once tended by tens of thousands of gardeners and cooks, eunuches and concubines.

Most homes stood in stark contrast with these imperial dwellings. Viewed from a tower, they formed a dark sea of glazed mud tiles, with rooftops curving up like the tips of waves. There was a seamy side to Beijing that Tsien rarely saw. A dirty brook ran through the working-class districts of the city, and during heavy rains it would rise and flow into homes and alleys, drowning children and spreading filth and disease. As many as twenty or thirty laborers slept huddled together on the dirt floors of courtyard tenements and rickshaw garages, and some families were so poor they shared a single pair of trousers.

The most striking symbols of class consciousness and oppression appeared on the streets. The wealthy were carried aloft on sedan chairs and horse carriages; the rest of the population walked. One out of six males in Beijing pulled rickshaws; some of these porters were as young as thirteen, some as old as seventy, with bent backs deformed from a lifetime of labor. They wore wide-legged trousers bound at the ankles with strips of cloth or chicken intestines. The bells of their rickshaws rang constantly, “like a thousand ringing telephones,” to warn pedestrians of their approach. With so many human horses at their service, the mandarins of Beijing hardly deigned to walk. They rode in rickshaws in part to express their elevated status and in part to avoid walking on Beijing’s unpaved streets, which were thick with dust during hot, dry seasons and swamped by mud during wet ones. “Men in long gowns may not walk,” wrote one newspaper columnist. “It’s an unwritten law in Beijing.” Some, like Tsien’s family, employed private rickshaw boys to chauffeur them through the city.

The streets and marketplaces of Beijing must have seemed endlessly entertaining to a small boy of relative privilege like Tsien. Acrobats twisted their bodies into grotesque shapes, while candymakers blew bubbles of toffee into animals and vendors wove reeds into toys. A Beijing native might while away countless hours sipping tea in Chinese opera houses; a boy new to the city would likely be drawn to these streets noisy with puppet performers, fortunetellers, or rickshaw boys, who, like urban taxi drivers, often came to blows during traffic jams.

Tsien could not but observe the special respect Beijing natives reserved for learning. Beijing was a city of bookworms. While some Chinese provinces of the time were 99 percent illiterate, in Beijing one could observe laborers, servants, and rickshaw boys reading newspapers and books. The city’s high literacy rate was attributable in part to the triennial palace examinations. Every three years, a fresh wave of scholars descended on the capital to take the last of three tests that would confer upon them the highest educational status in the nation. Only a fraction passed. The rest, either entranced by Beijing or too ashamed to return to their home villages, found work as private tutors or teachers. Thus, for centuries they directly and indirectly enriched the cultural life of the city.

It was in this environment that Tsien was sent to nursery school, one of the first nursery schools established in Beijing. Then, probably around the age of seven, he was enrolled in the Beijing No. 2 Experimental Primary School, organized exclusively for gifted children.

The school stood in a quiet area of town once reserved for the exclusive use of noblemen and princes. It was housed in a wangfu, a luxurious dwelling originally designed for the blood relatives of emperors. This wangfu was distinguished by its open-lattice doorways and the lacelike designs on its eaves. The symmetrical layout of the school formed six courtyards, connected by long walkways of expensive rosewood and bamboo. There were gardens of fragrant haitang flowers pink with blossom, and undulating white walls and entrances known as moon gates. The setting was a peaceful one, most likely broken only by the laughter of small children and the sound of running feet.

Tsien’s father worked in the national government’s Ministry of Education, the ministry responsible for inspecting schools, updating textbooks, modernizing private institutions, monitoring foreign-run schools, and starting programs to combat illiteracy Beijing No. 2 was one of the very first public elementary schools in China, founded on September 19, 1909, as the attached laboratory school to the Jingshi Women’s Normal University. Following the trends of educational reform, Jingshi was one of the first universities in China to admit women, and its elementary school accepted girls as well as boys. By 1918, the year that Tsien is remembered to have arrived, Beijing No. 2 was one of several laboratory schools administered by the Beijing Normal University, China’s premier institution of modern education.

A diploma from the school practically guaranteed future government employment, and so competition for admission was keen. On the day of the entrance examination, hundreds if not thousands of children arrived at the gates of the school from all districts of Beijing. The wealthy came by rickshaw, the humbler by foot. Freshly scrubbed and wearing their best clothes, children nervously waited in line with their parents. The children were paraded in, one by one, before a panel of judges.

A primitive oral intelligence test was administered. Tsien was probably asked to describe what he saw in drawings, to solve riddles, and to demonstrate an elementary competency in math by counting backwards or making correct change. A physical exam followed. The nearsighted, the weak, and the colorblind were weeded out. In fact, children deemed too short or too tall, too fat or too thin—or even too ugly—were instantly disqualified. “In Tsien’s day, the chosen had to be not only intelligent but beautiful and healthy, with the proper height, so they all could stand in a nice neat row and photograph attractively,” remembers one teacher, Huo Mianzheng, who was familiar with the history of Beijing No. 2. “There were so many children who applied, the school could afford to be picky.”

The teachers themselves were no less rigorously screened. Only the most academically gifted in the nation were permitted to attend Beijing Normal University, and of those who graduated, a handful were invited to stay on as teachers at one of the experimental lab schools. They were a serious, dedicated lot, taking pains to impart the discipline of study through the careful preparation of their own lectures. (It was not uncommon for a teacher to devote an entire evening writing out intricate outlines and sample compositions.) The prestige of their positions resulted in low turnover, and it was not atypical for a teacher at Beijing No. 2 to be hired as a fresh twenty-two-year-old college graduate and retire from the same school forty years later.

As a student at Beijing No. 2, Tsien was spared the rigidity and cruelty that marked much of Chinese education at the time. Beatings were uncommon here; teachers hated to raise their voices at a child, even in anger. In accordance with their philosophy, teachers sought to demonstrate the appropriate code of behavior through their actions, not words. When visiting a teacher in his office, a child was likely to be offered a seat and a cup of tea as if he were an honored adult guest.

But in other ways the school was as strict and formal as all schools in China at this time. Every morning, hair, fingernails, and general cleanliness were checked. There was a strict dress code for both student and teacher. The children wore white cotton uniforms and tiny cloth-soled shoes. The male teachers wore dark jackets and white gowns, and the women white, long-sleeved shirts with stiff collars and white pants. During class lectures, Tsien and his classmates had to sit as rigid as soldiers, shoulders thrown back and hands clasped behind their backs to prevent fidgeting.

In the mornings, students practiced the Chinese ritual of writing. They washed their hands, positioned the paper carefully on desks, and rubbed ink sticks in circles onto wet platforms to form small puddles of the thickest, darkest ink. Daubing a horsehair brush into the ink, they filled row after row of paper with Chinese pictographs. During the first year, when their hands were small and slight of muscle, the calligraphy was large, boxlike, and stiff. By the second year, it began to soften and flow, with lines curving into twists and flourishes. By the third grade, they stopped tracing characters in repetitive rows and started writing on their own. Within the space of six years, a student at the school was expected to memorize more than thirty-five hundred words, enough to permit him or her to read books and newspapers.

In the afternoons, the school turned to exploration. A long-standing tradition at Beijing No. 2 was to encourage children to construct “nature diaries,” in which they substituted rose petals, leaves, and pictures for words they had not yet mastered. There were classes in the earth sciences, geography, music, and art. There were also frequent field trips to famous landmarks in Beijing, such as the Great Wall of China, twisting white and serpentine across the northern mountains, the Ming tombs, and the spacious Beihai and Zhongsan gardens.

The years he spent at Beijing No. 2 must have been fond ones for Tsien. A model student, he outshone his peers in course work and was always deferential to his teachers. The instructors, aware of his intellectual precocity, moved him up a grade. His classmates remember him as an exceptionally bright boy whose paper airplanes flew faster and further than all the others. “He folded [them] very precisely and carefully, making them symmetrical and the creases smooth and even, and therefore when the paper airplanes were thrown, they flew stable and far,” remembered his friend Zhang Wei years later. “From this little game [one] could see that from the time he was little, when doing something, he always considered it very carefully and thought of a scientific way to achieve [his] purpose.”

His school days took on a rhythm of their own. When classes adjourned, the family rickshaw arrived and Tsien climbed in, kneeling on the seat facing the back—his diminutive figure staring back at his classmates as the rickshaw sped away Then his education continued at home. His father, rather than his mother, appears to have been the dominant influence in the boy’s early life. Rather than stuffing the boy’s head with facts, he fed his son’s curiosity and encouraged the young Hsue-shen to pursue his own interests.

His hobbies flourished under his father’s direction. As an amateur taxidermist, Tsien put together his own stuffed bird collection of crows and sparrows. In the summer he caught and studied butterflies, and searched for rocks and fossils. He took lessons for piano, violin, and watercolor painting. His room at home was filled with books on natural science and mathematics. Tsien Chia-chih spared no expense when it came to purchasing books for his son’s education. “My father was my first teacher,” Tsien said seventy years later for the People’s Daily, a major Beijing newspaper. “He opened a new world for me in art, music, and literature.”

If you catch insects, Tsien’s father said, you will begin to understand biology, the study of life. To find a fossil or a fragment of rock is to have a glimpse of geology, a clue to how the earth was formed. To learn to draw, you must ponder the concept of beauty. Hsue-shen loved to draw. He later told his own son Yucon that, had he not become a scientist, he would have become an artist.

As the years loped by, Tsien grew up a Chinese boy in an atmosphere that was not entirely Chinese. It was an atmosphere that encouraged Tsien to question, seek answers, and even challenge authority Question he did, but the streak of rebellion was not in him. A naturally quiet boy, he spent most of his time at home, shunning sports for study and reading books instead of playing with other little boys in the neighborhood. “No one,” a relative said emphatically “could have asked for a more obedient son.”

When he was about ten, Tsien transferred to another school a few blocks away. Beijing No. 2 was coed from grades one to four, but starting with the fifth, classes were segregated by sex. The girls stayed on at Beijing No. 2, but the boys who wanted to continue their education moved onto the Beijing No. 1 Experimental Primary School.

Passage to the upper levels of grade school was not automatic, however. The students in Tsien’s class had to take another battery of examinations much more rigorous than the arithmetic and riddle games they had to pass in order to get into Beijing No. 2. Furthermore, they had to compete with applicants from other schools. As many as 1,600 children citywide appeared on examination day for 160 coveted spots. Tsien, however, was an exception. His academic achievements had been so outstanding that the teachers selected him as one of the two or three students who could enter the next level without taking any additional exams. He was, as one teacher put it, one of the top students “academically physically, and spiritually.”

In 1921, together with more than a hundred other boys, Tsien arrived at his new school. The main building was a three-story gray-brick structure pitched with smooth tan tiles. It stood directly across the street from its parent institution, the Beijing Normal University.

Climbing the staircase of the building and following the circular twists of its red balustrades, one emerged into a long hall flanked on one side by classrooms and on the other by a row of casement windows. The brisk breezes of autumn wafted into the hallway, and from the windows Tsien could see the rickshaw men and pedestrians moving along the street below, and, further away, the dust-colored roof tiles and dark brick buildings of Beijing Normal University.

Entering one of the large, spacious classrooms, he would find himself in a well-equipped room with shiny blackboards, comfortable desks, and chests of books, all brightly lit by the sunlight that poured through the wheel windows on the other side of the building. Two years of hard work and intense competition loomed ahead; then he would face yet another series of tests: tests that would admit him to junior high school, to high school, and eventually to college.

While China was trying to modernize its educational system during the years of Tsien’s childhood, his education showed few signs of change. School for Tsien, like school for his father, was marked by memorization, reverence for authority, and an ever-prevalent obsession with taking and passing tests. All had historical precedent and would not easily yield to pressure for change.

China is perhaps most infamous for its test system, whose roots lie in the Han dynasty. Not until the Ming did the tests assume so dominant a role in Chinese culture. On the surface, the system gave the illusion of creating a meritocracy in Chinese politics. In reality, however, it discouraged real insight and boldness of inquiry and mainly benefitted the power elite. The tests were open only to a select group: women were entirely excluded from the process, as were priests, executioners, brothel owners, barbers, men in mourning, and the immediate descendents of actors. But the difficulty and special focus of the tests excluded more people than the entry rules suggest, and only the wealthiest of families could afford to hire tutors to help their sons prepare. The less privileged often spent years toiling over the classics on their own, growing old in their attempts to pass the exams.

Scholars who aspired to recognition and power had to pass three tiers of tests. The first was a preliminary exam given annually to minors by the magistrate of the biggest city in each district. To pass, test takers had to write a series of essays and poems over a period of twelve days. A select few were eligible to take the biennial entrance exam for the district academy. The candidates for this test ranged from teenagers to men in their eighties, all of whom agreed to be shut up in narrow cells for one day and one night to produce more essays and poetry. To guard against cheating, the entire process would then be repeated. Out of some 2,000 test papers, only 20 would be selected, mainly those showing excellence in literary style and beauty of penmanship. The authors would be awarded the “Budding Genius” degree, declared exempt from taxes and corporal punishment, and then admitted to the local district academy, where three years of studies awaited them.

Next came the provincial exam, administered once every three years. The scholars faced stiffer competition: only 100 out of 12,000 candidates would survive this second cut. For three days they were confined in cells barely large enough to sleep in. There they wrote interpretative essays based on the works of Confucius and Mencius and composed a poem that followed a strict literary format. Some devised ingenious methods of cheating—the penalty for those caught was death. The pressure was so intense some went insane, while others fell ill and actually died in the cells. The ones who emerged as winners were, in the words of one historian, “very like the victors in the Olympic games.” They were heaped with honors, given powerful official posts in government, and invited to take the third and final test.

The palace examination, held in the imperial palace of Beijing once every three years, was proctored by the emperor himself. The top papers were selected, and the best of these was marked in vermillion by the emperor, who proclaimed the author the “Model Scholar of the Empire.” The members of this tiny elite of scholars were almost guaranteed positions in the capital, and many became the emperor’s personal aides and ministers.

The tests were constantly subject to change, depending on politics and the shifting whims of nationalistic mood. They often took on the characteristics of the emperors themselves. The Qianlong emperor, who was given to luxury, preferred an ostentatious style of writing. “Even calligraphy assumed a fat, rich and satisfied appearance,” noted one scholar. In contrast, when the Yongzheng emperor (1723-35), a humanitarian, ruled China, the essays waxed philosophical, with idealistic proclamations to end all war and human suffering.

Sometimes the tests even took the form of subtle espionage. In 1644, the Manchus from China’s northern frontiers invaded and conquered the entire country. Preoccupied with uniting and subjugating their empire, the Manchu conquerors used the test system as a way of gathering information from each region of China. Candidates were asked to give short, direct answers to practical problems, such how to suppress rebellion, raise funds for the military, detect government corruption, and promote cooperation between the Manchu and Chinese peoples.

By 1740, the system came under attack by scholars. The population had increased, while the quotas of test candidates remained the same, and even passing the exams did not guarantee a scholar employment. The government had long ignored the problems and complaints of out-of-work scholars, but by the beginning of the twentieth century it was forced to change the test system to address the dominance and technological superiority of the West.

After China’s defeat during the Boxer Rebellion in 1901, only a few years before Tsien was born, the Qing government signed a treaty that promised to ban the examinations for five years wherever antiforeign massacres had taken place. In 1901, the Manchu Guangxu emperor abolished the eight-legged essay structure of the ancient examination system, shifting the focus away from calligraphy and classical poetry and toward the more practical problems of government. The examinations themselves were abolished in 1905, and events in China would shake up other aspects of the rigid educational system.

In 1915, Yuan Shikai, who had not only eliminated free elections but proclaimed himself emperor, watched as his administration sank deeply into debt, subsisting primarily on foreign loans. Mass protests against his abuse of power broke out across China. One by one, warlords from each locality declared their independence from the central government. Yuan died in 1916 of uremia, his physical deterioration compounded by shame and grief. Civil war erupted among the various warlords, and natural disaster and famine ravaged the country. As diligent and happy as Tsien was in his studies, he was nevertheless growing up in a nation of chaos.

In the early 1920s a spate of influential visitors arrived in Beijing: the educational innovator John Dewey, the British philosopher Bertrand Russell, the German physicist Albert Einstein, the Indian poet Rabindranath Tagore, and many others. Perhaps the most influential among them was Dewey, who spoke before packed audiences advocating the need to combine education and industry in a democratic setting. Stressing the importance of a child’s taking an active rather than a passive role in the classroom, Dewey introduced to China the concept of “play laboratories” equipped with boxes of sand, measuring utensils, and building blocks. Educators in China began to pay more attention to American innovations such as coeducation, IQ tests, psychological testing, and extracurricular activities. These ideas would have reached Tsien both at school—itself a laboratory for educational theory—and at home when his father returned daily from work at the Ministry of Education.

Although the ancient tradition of education in the service of hierarchy crumbled, it did not fully give way to a modern Western system. On one hand, Tsien was encouraged to explore, question, and challenge the body of existing knowledge in the Western empirical tradition. On the other hand, he was not to question the authority of the teacher. Endless hours of memorization and testtaking were as firmly entrenched as ever. As a result, Tsien spent his childhood striving for perfection in a system less than perfect—a system that had become by the 1920s as treacherously shifting as quicksand.

Two years passed. In 1923 Tsien was admitted to the Beijing Normal University High School, the most prestigious coeducational secondary school in the city and part of the same system of laboratory programs that had nurtured him throughout his childhood. It was right next door to his elementary school and bore the exact same style of architecture, and the teachers tended to be graduates or professors of Beijing Normal University. Going to high school was more or less a continuation of rather than a break from his old routine.

Of course, the high school was much bigger than the Beijing No. 1 Experimental Primary School. It consisted of a series of one-story buildings of classrooms, teacher’s offices, and dormitories; a wide dirt oval for track and field; tennis courts; volleyball courts; a new library; well-tended gardens of lilacs; and laboratories stocked with the shiniest new equipment from Germany. A bell fastened to a tree was rung by an old man precisely forty-five minutes after each hour to signify the end of a class period.

“In many ways,” recalled one alumnus, “the students at this school were not unlike those at New York City’s famous Bronx High School of Science.” Most of the students wanted to pursue careers in science, engineering, or medicine. All students took a solid three years of English, mathematics, Chinese, biology, chemistry, history, physics, and a second foreign language. Then they specialized in either the sciences or the humanities for the remaining three years. Some students conducted independent research projects under the guidance of their teachers or enrolled in advanced college-level courses, like calculus and sociology.

Despite its university atmosphere, the high school was run like a military academy. The boys wore gray cotton uniforms, the girls white blouses and black skirts. Dating was strictly forbidden. “There were a few students who fell in love,” remembered one graduate. “[But] once the school discovered the romance, one member of the couple was urged to leave the school.”

It was also considered taboo to cram the night before an exam. Students were expected to absorb information as it came to them, to truly understand the material and make it a part of their daily life. The teachers helped the pupils master notetaking and mnemonic techniques. Tsien did not cram; indeed, he probably did not have to cram, for he had an excellent memory. But he enjoyed learning and appeared to study all the time. After school, he often sat alone in an empty classroom, poring over books.

He continued to be the perfect student. When asked to describe Tsien years later, his classmates repeatedly used adjectives like “quiet” and “well-behaved.” As always, his life was meticulously organized. He played ball with the other boys but went home at exactly the same time each afternoon. When friends visited Tsien at his home, they found his room impeccably tidy.

Once again, he academically outpaced his peers. Wrote alumnus Tan Yinhen: “I heard classmates say that Li Shibo (a veteran teacher of the school, who taught us biology and botany, and who had quite a reputation at the school) often praised Tsien’s singleminded devotion and painstaking research in his studies, and admonished us to take him as an example and study hard.”

High school gave Tsien three years to explore different career paths. His future began to uncoil before him. He painted animals and waterfalls and flowers. His ecology charts of biological life were so superb they were retained by the school for generations afterwards. He was profoundly sensitive to music and played the violin. He discussed the works of Lu Xun and other famous writers with other classmates and even took up debating as the student representative of his class. As talented as he was, he could have gone into any one of a dozen different fields by the time he graduated. But when Tsien reached his third year, he had made his decision: his future lay in science. For the next three years, he launched into a full course load of advanced chemistry, physics, biology, and mathematics.

If the economy in Beijing had been more stable during the 1920s, Tsien may very well have gone into an entirely different line of work; for example, he had seriously considered a career as an artist. But his high school years coincided with some of the most difficult years of the young Republic of China.

The country was disrupted first by anarchy, then by civil war. Warlords controlled the countryside until 1925, when the Guomintang military leader Chiang Kai-shek led Nationalist armies with the Communist Party to crush the warlords and reunite the country. Three years of fighting ensued, after which the GMT emerged victorious. In 1928 the GMT moved the capital to Nanjing, home of Chiang’s power base, while Beijing spiraled into a deep recession.

All except those with the most marketable skills floundered. Beijing was a city in decay in the 1920s: paint flaked off the Forbidden City, construction was abandoned, and the roads were a broken surface of concrete, plumbing, electric wire, and mud. Unemployment soared, and professors, officials, even former generals found themselves pulling rickshaws. (Some college students, driven to desperation by poverty, assumed dual identities: they ducked into alleys, pulled off their gowns, and donned the rough garb of the rickshaw boy.) Teachers, disillusioned with the system, began to turn to socialism. All of this made a lasting impression on the young Hsue-shen. When reminiscing about his high school days, Tsien remembered the courage the headmaster exhibited in pulling the high school together. “You can imagine what a miserable time it was in Beijing in old China,” Tsien lacer recalled. To run a school under such conditions was “an impossible task,” he said, and yet the headmaster not only ran it but turned it into one of the best schools in the country. “It was a miracle!”

In 1928 and 1929, when Tsien was a senior, the question of college weighed heavily on his mind. On a class field trip, he visited two famous colleges in town—Qinghua and Beijing University. His schoolmates remembered him examining the laboratories very carefully and making astute comments about each.

That Tsien would go to a top school was beyond doubt. Practically without exception, all the students from his high school would be admitted to college, and half would get into the best ones in the nation. In 1929, the Shanghai newspaper Shen Bao published a list of students who had passed the entrance exam of the city’s prestigious Jiaotong University, the best engineering college in China. Tsien’s score placed him third in the nation in mechanical engineering.

After careful deliberation, he decided to major in railway engineering. It was a relatively new field in China, and a fast-growing one. Vast territories were still untouched by rail in 1929. It was not until very late—1881—that the very first steam engine in China was constructed, pieced together with scrap parts from the West when seven miles of track were laid between the Kaiping mines and a nearby canal. Fifteen years later, in 1896, China had only a meager 370 miles of railway track, compared to the United States’s impressive 182,000. But in the ensuing three decades, railroads would emerge as a powerful military and political force, forever scarring the face of China.

The “railroading” of China began at the turn of the century, over the protests of the Qing government. Within their sphere of influence, the Russians began to build a line from Heilongjing province to the port town of Vladivostok; the Japanese lay track from the city of Pusan in Korea to Mukden; the Germans embarked on their projects in Shandong; and the British built railways in the Yangzi valley. Between 1900 and 1905, foreigners built a total of 3,222 miles of railroad track in China. Each country built its track to a different gauge, thereby preventing the linking of rail line. In effect, this modern transportation system began to isolate one region of foreign-dominated China from another, effectively carving the country into separate colonies.

It soon became clear that those who controlled the railways controlled China itself. During the 1900 Boxer uprising, for example, the Qing used Beijing railway lines to speed the movement of their troops while tearing up the track behind them to slow the advance of foreign armies. During the 1911 revolution, the Qing government sped troops from the north down the Beijing-Wuhan railway to crush the rebellion in Wuhan, while mutinous forces rushed from Taiyuan to sever the supply lines. The mutinous forces were ultimately victorious.

When the Nationalists took power, they struggled to centralize the system. Between 1912 and 1920, more than a thousand miles of new railway track were laid in China, much of it funded by Japanese, European, and U.S. bankers. As new tracks were being built, new engineers were being hired, and the demand seemed to rise every year. Here was a chance for a young aspiring student to get into an important industry close to the ground floor. In the fall of 1929, Tsien set aside his high school military uniform for the long gowns of a Chinese scholar and headed for Jiaotong University to become a railway engineer. He bid farewell to Beijing as well.
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