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CHAPTER 1
‘I’ve got dark eyes. 1
can frighten people.’

William Bradford Shockley was born on 13 February 1910 to an eccen-
tric American couple living in London. May Bradford Shockley and her
husband William grew grateful that he was an only child.

May would live all but 14 years of her son’s life, seeing him rise to
become one of the most famous scientists in the world and, later, one of
the most vilified, sharing his triumphs and ignoring his failures — the self-
proclaimed ‘grandmother of the transistor.” William would miss it all.

—<

May Shockley grew up in New Mexico and Missouri in the home of her
mother and stepfather; a slightly asthmatic girl with a mind of her own.
She was capable of packing a rifle and riding out onto the desert or grass-
lands on horseback to pop rabbits, or, when the mood struck her, to cap-
ture them with traps and bash their heads in on rocks. Something of a
math protégé with an artistic bent, she found her way to Stanford Uni-
versity in Palo Alto, California, mostly because it was coed and free. She
went on geology field trips and took up rock climbing, and is believed to
be the first person to climb Mount Whitney solo. She picked up enough
geology to ride by stagecoach to the roaring mining town of Tonopah,
Nevada, to help her stepfather’s surveying business, becoming the first
female US Deputy Mineral Surveyor.

May was undaunted in one of the last towns of the Old West where
women were not plentiful. She was a splendid shot —and totally uninter-
ested in the men around her. She was not especially pretty — slim with an
oval face, wide-set dark blue eyes, a sharp triangular nose and wide
mouth. Her most striking feature was her dark blonde hair, which
reached down almost to the back of her knees. She wore it up and
seemed determined that no man would see it down — until she met Wil-
liam Shockley senior, an MIT-trained mining engineer.

3
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Figure 2 May Bradford Shockley around the time of her marriage.

Shockley peére spoke eight languages and speculated in mines for a
living, although he was a better linguist than a businessman. He had
traveled around the world in a life of emprise and danger, and when May
met him she wrote back to her mother: ‘I was amazed to find someone in
the middle of Nevada who could talk to me about Italian paintings.” At
52, he was 22 years older than she, with a goatee about to become pure
white. He came from one of America’s most illustrious families, the
direct descendant of John Alden and Priscilla Mullins of Mayflower
fame. His father was one of the last whaling captains to sail from New
Bedford, and his maternal grandfather built the ships.

Several of William senior’s ancestors had a hand in founding the Mas-
sachusetts Institute of Technology, so he went there, seemingly because
he had nothing better to do. A mediocre student in mathematics, he had
trouble finding work but wound up with mining companies in California
and Nevada. He studied music in New York and languages in Europe,
and finally found jobs with mining firms in London in the last days of for-
eign mineral concessions. He roamed all over Asia, often shooting his
way out of jams. There even was a price on his head in one Chinese
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province. His collection of porcelain would eventually find its way into
the Stanford University Museum.

Small wonder that May, in the wastelands of Tonopah, was swept off
her feet. William was everything the outside world promised and not like
any man she had met before. His age was to his benefit, she felt; his
maturity and wisdom were beyond anything in her experience. They
married on 20 January 1908 and sailed for London.

How May felt about William is never clear in either of their diaries
and letters. She married him eagerly, obviously respected him and may
have loved him, although there is no remaining record of her actually
having said so, and there are hints that she had an affair toward the end
of her husband’s life. He clearly adored her. Letters from his trips and
expeditions were full of longing and loneliness, and sometimes, when
they quarreled, he was clearly upset and remorseful. None of his letters
to her contained the words ‘Tlove you.” They appeared happily married.

Every night he would sit down at a typewriter and chronicle the day’s
events in sometimes painfully intimate detail. Some pages he duplicated
and sent as letters home, but most he kept in green or gray books, some
pages marked confidential. May read them and sometimes made correc-
tions or additions. His diaries were so intimate and so complete that May
and their son were able to imagine whole days lived more than a half
century before.

This meticulous notation of his life set a theme in the years that fol-
lowed. Just as he noted and saved everything he came across — it is possi-
ble to reconstruct meals eaten at restaurants on no particular occasion —
his wife found it impossible to throw anything away. Their son would
later acquire this same obsession.

The Shockleys led a gay life in London, limited only by William’s
inability to make money. There were several other MIT and Stanford
engineers in the city the Shockleys were intimate with, including Her-
bert Hoover and his wife Lee Henry. Hoover later became president of
Stanford, as well as, of course, the United States.

Strapped for cash, the family moved from flat to flat. They were
demanding of their landlords and their servants — when they could
afford them — and ferocious in defending their privacy, and left behind
considerable ill will. Their inability to settle down in one place for more
than a few months would be a theme in their lives for years.

May’s morning sickness began on 12 June 1909, but neither she nor
her husband understood what was happening. If May knew little about
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these things, she was still ahead of her husband.? He had not had that
much to do with the pregnancy; a job opened in Siberia and he spent
much of the time traveling up and down the Amur river, corresponding
in code to save money and protect their privacy from telegraph opera-
tors. Mrs Hoover helpfully sent a book listing all the things that can go
wrong with a pregnancy, and after reading it May announced she was
never going to get pregnant again.

They were now living at 69 Victoria Street near Westminster, a flat
they chose after May turned down 40 apartments. It cost £100 for six
months, more than they could afford. They hired Sarah E. Richmond to
be family nurse. She had been head of all the British army nurses, which
would prove to have been good training.

At 2:30 in the morning of the 13th of February, May went into labor.
At 9:45 the next morning, William recorded in his diary that he could
hear the sound of his son crying, a ‘strong penetrating lusty cry.” No
doubt. May, who on first sight of the doctor had demanded chloroform,
witnessed none of it. Most women probably swear sometime during
labor that they will never go through it again, but May meant it. She had
been in labor for more than 24 hours and enjoyed none of the experience

Figure 3 May and little Bill, London, 1910.
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or the pregnancy that preceded it. William agreed completely. He was so
shocked at the gore and pain he vowed that he would never subject his
wife to it again. ‘For a long time I could take no interest in the baby for
my nerves were much shaken with May’s agony. It is certainly a damna-
ble business.... I'm glad it’s over.”

They named the child William Bradford Shockley.

William Shockley the elder, trained as an engineer, viewed his son’s
development as if he were watching a construction project. He was fasci-
nated, confounded, and not entirely sure of how children normally
develop and what they need and do. For a while, it seemed a grand
experiment.

Everything wound up in father Shockley’s diaries, sometimes in pain-
ful detail. Under his analytical veneer shimmered the light of amaze-
ment. Nothing escaped the chronicler’s eye. We know that Bill was
circumcised on 21 March; that ‘Billy discovered that it gave him a pleas-
ant sensation to rub powder puff between his legs after the bath’ on the
13th of May; and that Bill’s first erection happened in early December
that year.2 We know what the child weighed every day of his infancy. At
five months, the boy could call himself ‘Billy.” At a year, he could count
to four and could tell if one of six objects was missing. He knew A, B, C,
I, O, S. His pronunciation was good. ‘His intelligence is developing quite
rapidly,” William wrote, impressed. May was too: ‘Billy is going ahead
mentally very fast and is very well. We are very proud of him; he is no
world-beater and shows no signs whatever of being anything more than
a bright little boy.”

May, meanwhile, suffered from acute post-partum depression, some-
times gaining solace by writing poetry, verses wracked with sadness and
lonesomeness. She showed no one the poems. Her son found them in
her papers after she died.

—<

Two important aspects of Bill Shockley’s early life become clear through
his father’s extensive and sometimes excruciatingly frank narratives.
First: its instability. Nothing in the diaries indicated discord between
May and William or that they ever treated each other with disrespect.
They appear to have loved their son, doting even, although they seemed
unable to show affection openly to him or each other. The instability
came from their financial condition, their lifestyle, and the fact they
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were strangers in another country and had more trouble adapting than
they perhaps realized. And they shared more than a tinge of paranoia.

Their Victoria Street flat was cramped. Bill had a pen in the nursery
where he could crawl on a wool mat with coarse embroidered patterns
and he could play in the garden, but the flat still was small. Two months
after Bill was born, they moved to 5 Abington Court in Kensington and
then 2 Camden House Terrace. Meanwhile, their financial situation got
worse.

William tried to sell some of his stock in mines and rubber plantations
to increase his income, but found no market. The only job offer he had
was a vague chance to go to West Africa, which he turned down; he
couldn’t leave May and the baby. He sent off 491 letters to engineers,
mostly in the US and Mexico, looking for investments. “This will make
me a lot of work,” he wrote, ‘with one chance of making money in
10,000.” He sent off 270 letters in one day in August 1910. For all that
effort, he got 30 letters in response and found a few likely prospects,
none of which apparently panned out.* He kept trying and once had as
many as 1,000 letters in circulation and ‘no profit in sight.” He wanted to
buy a house in London — they sold for about $20,000 — but it would cost
him $8,000 a year to keep it up and he did not have that money. He had
property in the San Francisco area, but couldn’t sell that at a fair price.

Little Bill also had to cope with a succession of servants. The
Shockleys had an elemental social problem with British help and did not
trust strangers. The estimable nurse Richmond came and went several
times, sometimes because William couldn’t pay her. Her absence greatly
upset the boy. Once William offered to pay her expenses on one of their
tours of Europe in lieu of her salary, which he didn’t have, and she
accepted. May needed the help. She could not manage without some-
one to watch Bill as her post-partum depression lingered.

May fought constantly with cooks and housekeepers. William and
May fought with landlords. Servants gossiped about the family to neigh-
bors’ servants and to property owners, which upset the Shockleys fur-
ther. Their sense of privacy and security seemed perpetually threatened.

When they had to leave a flat, they crossed the Channel, sometimes
with nurse in tow, touring the Continent at least three times a year.
Then they returned to London and set up camp in a hotel while May
scoured the city for an acceptable flat. Sometimes that took weeks.
Once they found one they moved in, and Bill found himself in yet
another bedroom with different servants. They ate out constantly; May
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had no talent for or interest in cooking. Every time they went out, Bill
was left with a nurse.

The other striking aspect of Bill’s childhood is his violent temper.
Almost from the first day, Bill Shockley showed explosions of anger, one
that amazed, disturbed and eventually cowed his parents. The outbursts
got worse as time went on. Within a month of his birth, his father could
write: ‘[He] gives signs of having a violent temper, and will very likely
prove a difficult subject to handle. He is a good baby in keeping still
when shown to visitors.’

Bill's temper grew to a constant presence — the bad tantrums that
would try even the most even-tempered and experienced parents, which
could hardly describe the Shockleys. All children throw tantrums, par-
ticularly around the age of four. But Bill's temper was extreme, going
well beyond what most would consider the norm.

By eight months, Bill was biting people on the cheek with all of his
four teeth, ‘but only in play,” his father assures himself. Before he
reached a year old, William senior wrote: ‘He has a violent enough
temper and when he was to eat, howls uninterruptedly at the top of his
voice.’? Just after Bill’s first birthday, William noted more violent temper
tantrums: Bill ‘screaming at the top of his voice and bending and throw-
ing himself back until it seemed as if he [would] break his neck or hurt
his head by hitting something.” His biting became nastier. Bill ‘has bitten
his mother severely many times and has slapped both his father and
mother too often to record,” William wrote on June 24. ‘It is an odd day
when he does not break something,” William lamented.?

Mealtimes were the worst. One afternoon May tied Bill to his chair
with a cloth napkin to keep him from hurling himself across the table as
he screamed and threw beans on the floor. He could be dangerous to
himself and others. Once he fell off his chair in rage, hitting his head on
an iron radiator. He developed a habit of twisting his finger in his hair
and one night he twisted it so tightly the hair had to be cut to extricate
his finger. One day he threw a stone and hit a dachshund between the
eyes.

Most of the tantrums were kept for his parents — he was active and
charming when others were around — and neither William nor May had
any idea how to handle him.

They had three choices: beat him into better manners, use psycho-
logical ploys to modify his behavior, or surrender. ‘I should probably
have beaten him had it not been for May,” William wrote. ‘She would
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not allow it, and I think she is right, for [tho] it is easy enough to
spank or shake a child it is most difficult to do it without becoming
angry, and there is danger of permanently hurting a child or of losing
his affection. Billy always gets angry because he is thwarted or denied
something...’

A week later: ‘Billy was spanked today for the first time; he screamed
and would not stop, so May spanked him, but he still kept screaming. It
surprised him a good deal but it did not worry him after he was spanked.
When he went to bed he would not keep still and May went to him,
waving her hands and telling him she was a bad mother and not Billy’s
nice mother at all, and if he would be a good boy his good mother would
come back.’?4

Corporal punishment failed, so without any other obvious peaceful
solution, they tried the third alternative: surrender. To avoid incidents
and tantrums, the Shockleys decided to mollify Bill in any way they
could. The situation was so bad that at least two servants, including
Richmond, the former army nurse, quit. They hired a new nurse but Bill
was unhappy. ‘I believe he noticed the new nurse,” May wrote. ‘I thought
[ had a good one but I cannot endure her and it breaks my heart to see
her touch the baby.... If Miss Richmond would only come back.’? She
would not. The inability of the Shockleys to control their son and their
refusal to support her discipline was an impossible situation.

When they lost yet another apartment, they gave up on London and
returned to the US, arriving in April 1913 and moving in with May’s
mother and stepfather in Palo Alto on Waverly Street. The arrangement
was uncomfortable; May and her mother, Sallie, could not live together
in peace, but as William still wasn’t making a living they had little
choice.

Bill’s temper did not abate with the move. So William tried option
two: the psychological method. He enrolled in a parenting course run by
aMrs A. H. Putnam at the University of Chicago, then one of America’s
premier schools of education, and began a long, detailed correspon-
dence. Mrs Putnam sent several suggestions, apparently off-the-shelf
strategies for dealing with difficult children. None worked on Bill, not
even her suggestion they throw cold water on him, and William eventu-
ally decided the woman was of no help. They reverted to Plan C — sur-
render.

‘Anger is about the only emotion he displays,’ lamented William, ‘with
a little love at times.”
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‘T've got dark eyes,’ Bill told his father when he was two-and-a-half. ‘I
can frighten people.’

They did not follow Mrs Putnam’s final advice: see to it that Bill spent
as much time as possible with other children.

—<

Back in the States, and with no need to correspond with the family, Wil-
liam lost his enthusiasm for the diary and left large parts of Bill’s child-
hood unrecorded. May’s hoarding, especially of objects and documents
related to her much-adored son, provides much of the picture of his
youth.”

Their peripatetic life continued, changing homes every few months or
every year, again impelled by both economic considerations and the psy-
chological obsession for privacy. Even their family noticed. Walter
Shockley and his wife, Frederica, suggested they finally settle down, for
Bill’s sake as well as their own, telling William and May they were turn-
ing into gypsies.® Gradually, they settled, remaining mostly in Palo Alto
in a series of houses up and down Waverley Street in the center of town.

The Shockleys kept Bill out of school as long as they could, minimiz-
ing his contact with other children. They felt uniquely qualified to teach
their son at home: May taught him mathematics and art, and his father
taught him science and geography. There appears to have been little
attempt at English or writing. The benefits of socializing with other chil-
dren or dealing with people outside the immediate family escaped them.

When they thought they could no longer avoid formal schooling —
Bill was now eight years old — they sent him for two years to the nearby
Homer Avenue school where he mostly earned As and Bs (including As
in deportment). ‘I didn’t especially enjoy school and have a vague recol-
lection of liking Thursdays because then there was only one more day of
school for the week,” he later said.!°

William senior then sent his son to the Palo Alto Military Academy.
William apparently felt the discipline would do Bill good, and judging
from his report cards, which May of course saved, he was at least

*  While a child, Shockley fell off a porch and a splinter of wood perforated his cheek,
destroying a dimple. William senior measured it (2.5 inches long by 0.4 inches wide
and 0.2 inches thick) and recorded the measurements; May saved it and [ found the
splinter in the archives.
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Figure 4 Bill, in the uniform of the Palo Alto Military Academy.

partially right. Bill earned mostly As; the lowest grades were in language
and spelling. He had enough of the highest marks possible in ‘courtesy,
neatness, promptness and good conduct’ to make him an Honor Cadet,
which must have amazed his parents. Bill had learned to control his
temper out in the world, saving it for May and William, where it was
most useful.

The school cost William $920 a year, an expense he could not easily
afford. He still eked out a living on mineral investments and consulting,
although May’s income from selling a few paintings at $100 each helped.
When, through May’s connection with the Hoovers, William got a job
teaching mining engineering at Stanford, the family’s finances eased
somewhat; still, the burden of the military academy was heavy.

May suffered one major disappointment with her son. Since 1911, a
Stanford psychology professor, Lewis Terman, had been studying gifted
children, hoping eventually to gather a sufficient number of subjects he
could follow through their lives to see how they differed from other chil-
dren. Terman hoped to prove — at least initially — that intelligence was
genetic, and that the intellectually gifted did better in life.
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In 1916, he began testing hundreds of children in the Palo Alto, San
Francisco and Los Angeles areas using the Stanford—Binet IQ test he
had recently developed. Terman accepted as subjects only those chil-
dren who scored 135 or higher, his definition of genius (100 being aver-
age). Teachers initially selected who they thought were the two or three
brightest children in their classes.!!

[t is not known how Bill was nominated but he was tested for the first
time at the age of eight, just before he entered public school, and scored
129. The next year he was retested and scored 125. (Having a small
decrease between tests was not uncommon.) He failed to make the cut.
He was still two standard deviations higher than average; he just was
not, according to Lewis Terman, a genius.” Later in life Bill joked often
about how he could not qualify for Terman’s gifted study, yet could still
win a Nobel Prize in physics.! ** That he subsequently used the same IQQ
tests as the basis for his unpopular beliefs about race and intelligence
never seemed to vex him, nor did the fact that he was living proof the
tests should not be taken too seriously. The irony was lost on him.

Terman tested May in 1919 using a different examination, and
recorded her IQ at 161.

There were several beneficial influences on young Bill’s life. One was
his grandfather, May’s stepfather, whom he loved dearly and who taught
him to shoot. A considerably more pacific influence was a neighbor,
Perley A. Ross, a physicist on the Stanford faculty. The Rosses became
part of Bill's extended family; he was constantly in and out of their
house, and Ross’s two daughters became his only childhood friends. A
gifted teacher, Perley Ross would explain radio theory and other prob-
lems in physics to Bill, who absorbed them attentively and then tore out
of the house to play with the Ross girls.!! Perley Ross became one of the
forces that turned Bill toward physics. The greatest influence, however,
remained his father. It was William, Bill thought, who had the true
brains in the family. The memory of William’s lessons stuck with him all
his life.

‘He encouraged me into scientific studies and would always discuss
them with me,’ Bill told a writer 40 years later. Bill remembered sitting

* A standard deviation is a statistically significant measurement of how much a quan-
tity differs from the mean (average) in a statistical curve.
** Terman missed two Laureates: Shockley and Luis Alvarez, a Berkeley physicist.
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fascinated as William talked about such matters as the buoyancy of
gasses and the laws of Archimedes.10 Bill later tried to tutor his own sons
in the same way, but the attempts were not equally appreciated.

There was a certain self-consciousness to their relationship, mostly
because of William’s age. Bill remembered a ‘disturbing’ picture of him-
self less than a year old on a park lawn with his father, then aged 55,
looking like a ‘bearded elder,” with his trim white beard ‘more appropri-
ate for a grandfather than for the father of the baby that I was then.’!!
The affection, nonetheless, was deep and true.

Always, there was May. ‘I woke up with the thought in my mind,’ she
wrote in her diary when Bill was eight. ‘The only heritage I care to leave
to Billy is the feeling of force and the joy of responsibility for setting the
world right on something.’? Although he would deny it later, he would
always gravitate back to her through his life. Even when she became a
burden or an embarrassment, for Bill, there was always May.

The Shockleys lack of respect for Bill’s formal education — and social-
ization — continued through his teens. They celebrated his graduation
from elementary school in 1922 by letting Bill skip middle school.
Among other things, they wanted to take a trip to London so Bill could

Figure 5 The ‘bearded elder,” William Hillman Shockley.
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see Victoria Street and meet his old nurse, Richmond, with whom they
had kept a warm correspondence. Of the trip to London, no word
remains except William’s critique of London’s chefs.

The original plan was eventually to move back to London, but in New
York (where they were to board a transatlantic liner) William suffered a
mild stroke on 8 November 1924. Fearing for her husband’s health, May
decided the family had to return immediately to warmer California.
Then, perhaps to get away from tension with May’s mother Sallie, they
moved on to the Los Angeles area to a cottage at 1168 N. Edgemont
Avenue.

Bill entered Hollywood High in the fall of 1924, having completely
skipped middle school.

In their new home, William supervised the unpacking of his library
and his collection of artifacts from around the world. He spent two
months just cataloging his treasures. William also went about getting his
financial affairs in order, fearing physical and mental incapacitation. He
earned about $4,000 in income the previous year, mostly interest on
investments, and the family was finally modestly comfortable. His estate
was valued at about $75,000.

On 2 May 1925, he had trouble moving around the house, and May
took him to the office of a Doctor Bowers. Six days later, riding about the
city with a real estate agent, William collapsed into ‘hysteria.” He had
suffered another stroke. By the 18th, he felt much better, walking almost
naturally. The next morning he collapsed raving on the bathroom floor.
Bowers, and a specialist, examined William and told May that they
doubted her husband would survive. If he did, he would be paralyzed.
William gradually sank into a coma with May and a nurse tending him.

On 26 May 1925, May made a blunt entry into her daybook: ‘8:20.
Wm. died.’’3 He was 69.

Bill was 15. Watching his father die, a man he deeply loved and
greatly respected, must have been shattering. The bearded elder
haunted him all his life. In 1955, in a rare moment of self-reflection, as
he began forming the company that spawned Silicon Valley, he scrawled
in his notebook a cryptic tribute: ‘30 March. Idea of setting world on fire,
father proud.’

With William, the diarist, gone only May could record her family’s
life; and she was terrible at it. Her lack of enthusiasm for verbal — if not
physical — archiving left a huge gap in the story of her son’s adolescence.
And produced an intriguing mystery: ‘X.’
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X begins appearing in May’s 1925 date book, identified in no other way.
All that can be said is that X was a man and his birthday was 17 June
because May took him to a birthday lunch that day. Both William and Bill
knew X; the most logical deduction was that he was a professional person,
probably either their lawyer or a doctor, although even that is not clear.
They met in X’s office with William, and there was a reference to a book
‘criticism’ she took to him. He called often, Bill sometimes taking the mes-
sage. X was there when her boy had his tonsils out on 20 June 1925. On 7
September, May made her last entry about him: ‘X called about 10 min-
utes. 8:30.” He never appears again in any of her writing.

If X had appeared under his real name nothing about his presence in
May’s diaries would be interesting. But in all of her archives, in the
archives of two generations of almost pathologically exact Shockleys, X
is the only anonymous person. If it was an innocent flirtation or a blame-
less professional relationship, why the mystery!? Whether May, then
aged 46, was having an affair while her husband was dying, we will never
know, but if she did, Bill probably knew about it.

Not much is known about Bill’s high school endeavors. He was active
in student affairs, but 30 years later, he wrote how lonely he had been.!>

The week before his father died, Bill took the College Entrance
Examination on 18 May 1925 for admission to the University of Califor-
nia. He scored in the 69th or higher percentile in the sciences, but
landed in the second half in French and English courses. His score on
‘Quadratics and Beyond,” was the 45th percentile. He was admitted to
the University of California — Southern Branch, now UCLA. The
campus then was within walking distance of his home. In 1928, he trans-
ferred to the California Institute of Technology.

The Caltech Shockley joined in the fall of 1928 was a relatively small
school just beginning its march toward one of the great centers for sci-
ence in the world. Located in the green, rich town of Pasadena, then still
a lush exurb of Los Angeles, the school consisted of 30 acres of over-
grown fields and an old orange orchard. Only about half a dozen build-
ings were completed, including old Throop Hall, the well-worn domed
campus center. Seven years before, chemist Arthur Noyes and trustee
George Ellery Hale, of what was then called the Throop College of Tech-
nology, had lured the great physicist Robert Millikan from the Univer-
sity of Chicago to take over the presidency of the institution, having
secured a $4 million philanthropic gift. The first thing Millikan did was
change the name of the place to the California Institute of Technology.



‘I'VE GOT DARK EYES. I CAN FRIGHTEN PEOPLE.” 17

The name was something of a misnomer: Caltech was the home of
pure science, engineering coming in decidedly second. From its earliest
days, it drew — raided — faculty from places like Harvard and MIT by
promising researchers their own labs, a free hand to run the research
they wanted, and all the money they needed, an irresistible combina-
tion. Departments were encouraged to interact, a break in the hoary tra-
dition of the more conservative eastern schools. Consequently,
Millikan, Noyes and Hale attracted not only some of the brightest
researchers, but the most iconoclastic, giving the school an edge of
excitement, an atmosphere tinged with adrenaline.

Two years after he arrived, Millikan won the Noble Prize for his study
of charges and the photoelectric effect. His eminence further drew illus-
trious scientists from all over the world to visit, lecture and stay. Edwin
Hubble began his masterful analysis of the galaxies at Caltech. Albert
Michelson, having won his Nobel for measuring the speed of light in
Cleveland, repeated the experiment in Pasadena. Linus Pauling was a
young faculty member who would eventually win two prizes, one for
chemistry and the Peace Prize, the only person ever to win two unshared
Nobels. Einstein came to visit and lecture twice.

Millikan hired Charles Tolman, chemist, physicist, outdoorsman, phi-
losopher. He brought in Hendrik A. Lorentz from Germany and Charles
G. Darwin, the grandson of the biologist and a respected mathematical
physicist from England.!” The faculty club, the marvelous Atheneum,
opened during Shockley’s second year and became the hostel for the
world’s greatest scientific minds. Einstein stayed there, eating and
kibitzing in the plush dining room. Physics was entering its golden age
and if you wanted to see the movers and shakers you would do well just
to hang out in the lobby of the Atheneum.

Most of the students commuted from homes in the Los Angeles area;
the few graduate students who were not local took up the scarce dorm
rooms but mainly rented rooms in the neighborhood. There were no
undergraduate dorms. At noon the school emptied as the commuters, by
car and electric trolley, went home.!

Shockley loved the class structure, created by Pauling, which differed
greatly from his experience at UCLA. The school grouped students into
sections, 15 or 20 to a section, who attended all their classes together.
All freshmen (despite his year at UCLA, Shockley was considered still a
freshman) and sophomores took more or less the same courses no
matter what their majors. Only in the junior year did students begin to
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specialize. Shockley felt it gave every Caltech student a firm basis for the
courses that followed. The exception was physics. There, he found him-
self in one of the two honors sections that provided accelerated instruc-
tion. The competition to get into those sections was fierce and the
competition within the sections even worse.

By this time, 1928, Shockley had grown to his full height of 5' 8" and
weighed about 130 pounds with a sleek body of muscle and bone that he
nurtured with constant exercise. He was fit and handsome enough to
pick up extra money modeling for a sales pamphlet published by the
manufacturer of the Trelor Strength program. Shockley is shown in a
series of photographs doing calisthenics with Trelor tension devices. He
would never be far from a gymnasium or a swimming pool the rest of his
life, and never weighed more than 150 pounds.

His blue eyes had darkened even more, turning flinty steel gray.
His brown hair was just showing the first signs of thinning. He had
turned into a quick-moving bright young man, sure of himself, eager
to get going, and aggressively competitive. He carried that sense of

BASIC STRENGTH EXERCISES Ty AT, TRELOAT

L. «SIT-UPFS™ 2. «FLOOR-DIPS™

Read Al. TRELOAR
In the Sports Section

Figure 6 Shockley advertising Trelor Strength equipment during the Caltech
years.
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competition with him at Caltech. It became fuel for both his meteoric
rise and his disastrous fall.

He had by now also gained two other aspects to his personality that he
carried happily until the world around him got too serious. They ensured
that no matter where Bill Shockley worked or studied he would be
impossible to ignore.

Sometime during high school he learned magic tricks and became an
accomplished amateur magician, very popular at parties, usually the first
adult invited to children’s birthdays. This ability also made him danger-
ous on a speaking platform in later years: he would introduce a speaker,
reach over to shake his hand and a bouquet of flowers would blossom
from his sleeve; or worse, a live dove would erupt from his jacket and
circle the room in reconnaissance. He was picked as discussion leader at
meetings or as master of ceremonies at some risk to the hosts.

To this he added an extraordinary talent for practical jokes. His col-
leagues learned to expect the worst. Nonetheless, some of Shockley’s
greatest stunts are still spoken of around the campfires at places where
he studied and worked.

Caltech was exactly the right place for Bill to exercise his talent for
magic and mischief. He earned spare income doing magic at parties, and
practical jokes have always been considered an art form there. Disman-
tling huge restaurant signs overnight and transplanting them to the
campus is considered child’s play by students; exploding devices at the
mid-field line during football games became a cliché in later years, even
when the game did not involve Caltech’s talent-challenged, near-
sighted football team.

Shockley undoubtedly participated in some of the traditional stunts,
but his endeavors tended toward the more subtle and complex, relying
less on explosions and flashing lights. Fifty years after the event, for
instance, grads still remember Shockley’s finest performance: the
adventures of ‘Helvar Scavi.’

Fritz Zwicky was a Caltech physics professor of considerable ability.
He frequently ended a class by putting a complicated formula on the
blackboard and told the students: “This is the answer. Now come back
and tell me the question.” German—Swiss, with a heavy German accent,
Zwicky was capable of being unkind. Before dissertation defenses, stu-
dents often visited professors on their examination committee. The pro-
fessors would tell the students in general what questions they expected
to ask during the oral exams. Zwicky sometimes lied, trapping the
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student with questions that in no way matched what he actually asked.
Graduate students were not amused. But he had one weakness: he never
had any idea who was supposed to be in his class.

All this made him a perfect mark for Shockley. Using a blank registra-
tion card, Shockley enrolled a completely fictitious student named
Helvar Scavi in Zwicky’s class one autumn. At the mid-term exam, tra-
ditionally an open book test, Shockley arranged for an extra student to
show up in the class. With no tally of registered students, neither Zwicky
nor his teaching assistants noticed. When the test was distributed, the
student took a copy and slipped it out the window, where another stu-
dent ran with it to a nearby office. There, Shockley had gathered a group
of students who had already taken the course, as well as a number of fac-
ulty members who, of course, knew the answers. According to legend,
one was an unusually gifted young physicist named ]. Robert
Oppenheimer. They answered the first few of the five questions perfectly
and then scribbled in: ‘Well, 'm too damn drunk to write any more.’

The test book was slipped back to Zwicky’s classroom and turned in.

This continued through the year, with Scavi answering most of the
questions brilliantly, not filling in a few just to confuse the professor.
Zwicky, who never caught on, was amazed at Scavi’s brilliance.

Zwicky got revenge — unintentionally. Marking on his version of a
curve, he gave Scavi an A and every other student in class a C—.18

The humor acted as a release from the pressures of what had become
one of the most serious science institutions in the world. To keep com-
petitive, Shockley found himself going back to Stanford every summer
for additional courses, particularly in physics and especially when Perley
Ross was teaching.!®

Two professors at Caltech appeared to have had the most influence on
Shockley. William Vermillion Houston, later president of Rice Univer-
sity, gave the introduction to theoretical physics. Houston was a superb
teacher whom Shockley remembered all his life. The other was the
imaginative Richard Tolman. Tolman’s vision extended as far as science
could see and comprehend. It was his work — and Millikan’s money —
that brought Einstein to Caltech in 1931.

Houston, Millikan and Tolman involved Caltech in one of the great-
est revolutions in the history of science, a profound intellectual battle
that transmuted physics. These men — especially Millikan — made
Caltech an active center for the coming encounter. Shockley had a clear
view of the action.
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The battle raged over nothing less than humanity’s view of nature.
Every physics textbook was being rewritten, seemingly every other
month. Millikan and Tolman were deeply involved, having bet their rep-
utations and the reputation of Caltech on the young rebels then joyfully
revolutionizing their science. Nothing could be more profound or seduc-
tive than the intellectual tumult that engulfed the campus. At Caltech,
Copenhagen, Heidelberg and Gottingen, physics and existentialism
became one.

Shockley was swept up in the maelstrom.
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